Current
Developments

Carlos Ricardo Soccol
Christian Larroche.

@ ISpringer




i

i

4 Content
]
ii Contents
T A A
Er é
2

i R
£

oy,
]
R

g
i
fid

i
&
PaED

1. Introduction
Ashok Pandey, Carlos Ricardo Soccol & Christian Larroche

2. General Considerations about Solid-state Fermentation Processes
Ashok Pandey, Christian Larroche & Carlos Ricardo Soccol

3. Factors Affecting Solid-state Fermentation ........ccooooiiviiniiiniine 26
Jose A Rodriguez-Leon, Carlos R Soccol, Ashok Pandey &
Dasiiel E. Rodriguez

4, Kinetics in Solid-state Fermentation ......oocovvrieerroiniioe i 48
Jose A Rodriguez-Leon, Carlos R Soccol, Ashok Pandey &
Daniel E Rodriguez

5. Water Relations in Solid-state Fermentation ......coocceeiiveinioniinniinniennins 74
Fatrick Gervais

6. Aspects of Design of Bioreactors in SSF ..o 117
G Giovannozzi Sermanni & Nicola Tiso

7. Tnstrumentation and Controls in SSE oo 145
Wilerson Styrm, Dario Edvuardo Amaral Dergint &
Carlos Ricardo Soccol

B I OTMIALICS 11 SO F L utretietie ettt et et e b et 168
Wilerson Sturm, Carlos R Soccol, Dario Eduardo Amaral Dergint,
Jose 4 Rodriguez-Ledn & Deiva Canali Navarro Vieira Magalhdes



ii%%%%t’%&%i%i:ii%;ié%%%i:“" e .9,9.““;5%;: xw S5 , ::z*g: i3 u;i;,é; spapne @ég it i
gt aPart anis sl for % + R i
z‘i?:“?;%f:::};:z:z;?é?fF%ﬁ s é%@gizezsszm???%::ﬁ‘ Thieh fm’z #esk *mnm"%&fg&n it §?§?§?§§§?§§§?§§§3;::§§3?%
9. Production of BOZyIines .o oriiei e 181
Sudheer Kumar Singh, George Szakacs, Carlos Ricardo Soccol &
Ashok Pandey
10. Production of Organic ACids .........oooviiiiiiii 205
Carlos R Soccol, Luciana PS Vandenberghe, Cristine Rodrigues,
Adriane Bianchi Pedroni Medeiros, Christian Larvoche &
Ashok Pandey
11, Production of SPOTes ... 230
Sumitra Ramachandran, Christian Larroche & Ashok Pandey
12. Mushroom ProdUClONn «...oooiviiri e 253

Leifa Fan, Carlos Ricardo Soccol & Ashok Pandey

%i%i%%% g;ﬁ;ggw?é? ”M
gs Sy £
t

4 i wwmsigzh

13. Gibberellic Acid Production ...o.veeee et eri v e er e
Cristina Maria Monteiro Machado & Carlos R Soccol

14. Production of Antibiotics and Other Commercially Valuable
Secondary Metabolites .....cooovvrieriiiiiiii 302
Javier Barvios-Gonzdlez & Armando Mejia

15, Production of PIZIMENIS «..iiviieiiiiiiiiienieiiiiiii e 337
Julio Cesar de Carvalho, Carlos Ricarde Soccol, Sumathy Babitha,
Ashok Pandey & Adenise Lorenci Woiciechowski

16. Production of Aroma Compounds ........ooovvoerirniioni e 356
Carlos R Soccol, Adriane BP Medeiros,
Luciana PS Vandenberghe, Marlene Soares & Ashok Pandey

suransa ".

i 5552800 15808 8-* Izt s55tie
e w:;*;:g.*igﬁ : z ¥ " }
ElniEn il e i i g -
Al e e R munanum PRERELtLedsdad usu» FEVES

17. Solid-state Fermentation for Food and Feed Apphcations ................... 379
Maria A. Longo, Francisco J Deive, Alberto Dominguer &
M* Angeles Sanromdn

e

’Mms

18. Agro-industrial Residues as Substrates in SSF........... 412
Reera Rani Singhania, Carlos Ricardo Soccol & Ashok Pandey

19. Preservation of Forage Crops by Solid-state Lactic Acid.................. 443
Fermentation-Ensiling:  Zwi G Weinbery

20. Potential of Vermicomposting Technelogy in
Solid Waste Management. ..., ..coociviiiiiiiii e 468
Vinod K Garg, Renuka Gupia & Anoop Yadav



