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ﬂmﬁ Ever-increasing : & Rapid ) Vast volumes of

industrialization industrial waste

Food production
with low carbon

footprint
Potato
| & Strict disposal
E =~ regulations Waste v’ 4% main crop consumed worldwide
o reduction
t

Recovery of dz\élr;odnargzrrwl ‘\ lD v’ 18% increase of global potato

useful | production since 2001 to 2020

materials Global warming

v 0.16 tons of solid waste are generated
per ton of potato processed
Recycling
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Chips Production
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v' What is the composition of

this waste?
/ / v What could be produced by
Aim of the research (@) these components?
v' What are the ways we could
The valorization and degradation of proglice fits

th tat ' tomith v What yields can we
€ PpOotato processing waste wi chieve?

production of value added v' What solid degradation can

bioproducts. we reach? 7
g B 7 Q
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Bioproduct

Made from carbohydrates, Renewable, environmental
lignocellulosic substances and sugars friendly biofuel

Safer storage and transportation Bioethanol Reduction of GHG emissions

Used as blend along with

Similar properties to gasoline . .
Prop & conventional fossil fuels
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Materials & Methods ()

Parameter Potato tubers
(% d.b)

Potato peels . Starch
P & slices

Raw material

Moisture

Total solids
Oils
Starch

= Potato peels, potato tubers and

£ slices, starch, chips.

= Potato chips industry. Cellulose
u

- ® Physicochemical characterization. |
Hemicellulose

Insoluble Acid
Residues
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Materials & Methods (lII)

e Autoclave, 121°C for 15 min.
* Alkali pretreatment with 1% w/w Pretreatment @

NaOH at 50°C for 6 hours.

 Acid hydrolysis with 1% v/v of 78%

w/w dissolved sulfuric acid.
@ Hydrolysis * Enzymatic hydrolysis by amylolytic

enzyme SpirizymeXL and cellulolytic
enzyme NS22177 from Novozymes

e Simultaneous Saccharification in various concentrations.
Fermentation (SSF). Fermentation

* 2% w/w S. cerevisiae for 48 hours at
35°C.

S
&/// All experiments were conducted in lab scale, without drying of substrates.
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Results and discussion B
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Conditions o .
in Alkali pretreatment
Pretreatment SSF
® ®
v'1% w/w NaOH v'2 % w/w S, ® Ethanol concentration = Ethanol yield
v'50 °C cerevisiae
35 1
v'6 hours v'35°C ?o @ 0.9
v 48 hours — 30 '
o 0.8
w© 25 ©
Potato g g'g O
S—— Potato | tubers Starch o 20 T =
peel (PP) & slices (ST) S 15 0.5 %
(PT&S) O 04 2
_8 10 03 [0
Solid loading (% w/w) © . 0.2
: (o 0.1
Cellulolytic enzyme 0 0
L/g cellulose
e ) PP PT&S ST
Amylolytic enzyme
(uL/g starch)
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Conditions
Hydrothermal pretreatment i SSF
® ®
W Ethanol concentration = Ethanol yield v'121°C v'2 % w/wS.
70 1 v 15 minutes cerevisiae
= 0.9 v'35°C
%0 o0 08 v'48 hours
= 50 07 ©
© Ko, Potato
< 40 06 > . . Potatlo tubers  Starch
S 05 o arameter PEEL | &slices  (ST)
5 30 04 © (PP)
O = (PT&S)
5 20 o Solid loading (% w/w)
© .
S 10 . 0.1 Cellulolytic enzyme
L
0 0 (uL/g cellulose)
PP PT&S ST Amylolytic enzyme
(uL/g starch)
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Acid Hydrolysis |

m Ethanol concentration

12
10

Ethanol concentration g/L

O N B O

PP PT&S

m Ethanol yield

ST

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Ethanol Yield

Hydrolysis

v 1% v/v of 78% w/w
dissolved sulfuric
acid
v'3 hours
v 60 °C

Potato

Parameter oeel (PP)

Solid loading
(% w/w)

v'2 % w/w S.
cerevisiae
v'35°C
v 48 hours

Potato

tubers & Starch
slices (ST)
(PT&S)
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SSF

Low High

Parameter el Center () o
Solid loading (% w/w) v'Milling with v'2%w/wS.
, blender cerevisiae
Amylolyt
m(yucL)/é ;iaerr;iv)me v Qils extraction with v'35°C
hexane v 48 hours

el AEE Ethanol Ethanol yield Degradation of

Ioz(;1$|)ng en_zlynr;e (Li)L con(cerlw‘t_rf)tmn %) solid (%)

6 g~ starc g —
10 20 28 97 80.67 Max
20 60 43 /3 67.85 ethanol

Chips > 20 20 ( 50) 85 77.40 Jield
10 60 28 (97 ) 80.85 dmmmm—
15 40 37 89 66.08 —
Defatted chip5> 10 20 C_ 38 95 78.12
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Chips — 4L reactor

3

Maximum ethanol
concentration
v’ Blender
70 v’ 4L reactor
v’ SSF for 52 hours

60 v’ 35°C
— v 20
< 50 2% W/W S.
20 cerevisiae 7
S 40
©
2 30
(@)
S 20 Parameter
O

10 Solid loading (% w/w)

0 I SO Amylolytic enzyme (uL/g starch)

0 10 20 30 40 50 60 :
Time (h) Max ethanol concentration (g/L)
-a-FEthanol -=Glucose
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Bioethanol production

s 'Y  Washin » EE LY Sortin » >licing » Fryin 'Y Seasoning LY Packagin
reception . - . chips ik : -

1tn Potato Potato Potato Bad quality 320 kg Chips
Potato peels tubers Slices&Starch chips
9.89 L 1
:
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Conclusions & Suggestions

Potato peels Potato tubers & slices

Alkali pretreatment Autoclave
SSF SSF
Degradation of Degradation of solid:

solid : 30% 85 %
Ethanol yield: 100% Ethanol yield: 83 %

&

v’ Valorization of waste from 1 ton of
potato results 21.31 L of bioethanol.

v" Solid degradation is achieved.

v’ Process optimization is in progress.

Autoclave No pretreatment
SSF SSF
Degradation of solid: Degradation of solid:
52 % 95.5%

Ethanol yield: 74 % Ethanol yield: 100 %

v’ Recovery and utilization of oil from
waste chips for biodiesel production.

v’ Utilization of residues for anaerobic
digestion.
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Produced EtOH
Theoretical EtOH from total conversion of carbohydrates

Yeion =
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