a a ' a o -
LATNUPN TN IMUUUAB LB M TUM ¥ LT YR v Taem yine i Ju e

WINEND AT INeN iy

5nuwﬂwuéﬂlﬂud1und@uaqnw1ﬂnuwn1unéhga1uimm1ﬁnuwﬁwaaihnwﬂuﬁn
wWaNgR Y LA @EMm 9T w
Tafininedy 3RaenI0em ey
W.A. 2532

ISBN 974-576-909-6

a £ a ¢ o
AvANTvoNlain IMedY RAIRNNIBMI INeEY

016334 1103024100



Continuous Bioreactor for Protein Enhanced Cassava by

Solid State Fermentation

Miss. Nuttawan Phothawanit

A Thesis Submitted in Partial Fulfilment of the Requiremments
for the Degree of Master of Science
Program Biotechnology
Graduate school
Chulalongkorn University
1990

ISBN 974-576—-909-6



":

b e o ) - 1 . ) -~ a @
#10 INetinud L ATRUGN AT INIMLUUAB LB NE M TUN T L N TU ISR U Wl

Tasmamine s
at ! UINFENWFITIN  INSNY
wangn I iAW aEmeEnw
o oo o
21T 271913 AF. LAUINTIA ViARY

dodwinende  Aaensteminende oA Ine il T uiteesmy

Amnamangn U annumtadin

ARV I8y

(ﬁ’li‘lﬂTﬁ’nd 73.00737 i)

AN INN TRV ML TINUT

..... Ty, - LT WNY MY

........ /ESOJM"J\/mwm's

- (<]
............ %‘/’7 G e N (2 2 18R

S 575 o5 v mon o n e m o e ¢ m e g NIINNY

(Y949 ER I 16 AL ﬂmnﬂums )



N
32950 oAy ¢ LATeNUDNIEBIN MLULUAE LileaT U T LU
s end 9 Iam winemude  (CONTINUOUS BIOREACTOR FOR PROTEIN
ENHANCED CASSAVA BY SOLID STATE FERMENTATION) .fuSm
9.97. 1 HUWIIA WAAY , 101 W , ISBN 974-576-909-6

qwuﬁiuﬁﬁiﬁQQnuwutﬁaaanuuuua:aiﬁqwibuﬁﬁnaaautﬁ?ﬂqubnzﬁﬂanwwuuu
faldey  amium UL s Taem Tiine wmwfeAis Rhizopus
oligosporus TISTR 3001 (NRRL 2710) IABAMNENITAIN 9 9 LWIZENADN LM
TyAutuLadowuineil wibuﬁ%gaa1uLﬂu1u1ﬁﬁﬁzuﬁ10ﬂuwutﬂusxﬁﬂ11q41uuﬁiaq

Ladeudnaadmmuuuse ileiees nuuuA T MU Imine 1wl il
-~ 4 a 4 -~ -~ L)

QWE MM YL BsE SN LaSeaudniamat L fuuuaewuatidee  dmioe
UHuIRNMY 4 dwde (1) nﬁauwﬂawuaﬁum?ﬂﬂutﬂbuﬁﬂzﬂuuwﬁﬂﬁﬂﬂﬁﬂzﬁﬁdﬁu UaTIN
EWewNEn  (2) misanA A UL WV LWiBYTNe 50 - 55 %  (3)miny
- o # L ' o [ #u
IANEURITBNLTRYY  uAaTIANEI TN (4) Wmiduwinuazm ¥ e INATau LUy
AW IETL B IEneURIBEIW I 2 tsenuie  shErwewdeduszgmiaul 1 ueg

WHDIINNIEHINH WY

- a o 3 - o Y -
KA IANYN LATBUIN TN WIUUAD LHDNTRE S M winem e  ie L
- QU ' e 4 ]
WWRTBRE RN UYINg a0 uImuan 2 % oy 11 % ieiinnisv
. . ¥
ANEINIIZAY 7 Al

- Y3unatter (Steam) 0.03  Man¥u/ui/Manu s
- UIneanTeu 1.15 w3 /uni/Mandu dhuuna
- URnoaus ¥ Iumu 2.5x106 FUay/nin shuuna

- A wgevestmin Uaana 6 {ad Luny

- §aTIMIWeIMeTy 0.79x10-433 /il /A anTusfuuma

R 7 AR LR TORR L 30 T2l

- gamgingmin 37 oy

TAUITRY ORIt AL UAUINA 1IN0 3 Tad Lam T

o -~ q a, /\
MANEY . . A TUTIREMNTIN . . ... .. awuﬂaiauan..Qh.¥ﬁ..}ﬂfﬂﬂn ..........
#0380 . e TIaEMINt N, .. .. .. awuﬁaﬂaawawxﬁ#ﬂ?n&w./?3?????T:ffl.ﬁh’

Unyfmen .. .2532. ... ...



L}
NUTTAWAN  PHOTHAWANIT : CONTINUOUS BIOREACTOR FOR PROTEIN
ENHANCED CASSAVA BY SOLID STATE FERMENTATION. THESIS ADVISOR:
PIENPAK TASAKORN , Ph.D. , 101 pp., ISBN 974-576-909-6

The objective of this study is : to design , construct , and
carry out a performance test of a continuous bioreactor for the
production of protein enhanced cassava by fungal solid state
fermentation using Rhizopus oligosporus TISTR 3001 (NRRL 2710).
The optimum conditions for protein enhancement of cassava in the
bioreactor are determined. In addition the possibility to further

design a pilot scale production unit has been investigated.

The bioreactor , designed specifically for solid state
fermentation , is a belt conveying system consisting of 4 units
: (1) sterilization unit: for the elimination of microorganisms and
to gelatinize casava; (2) dehumidification unit:to reduce the moisture
content of cassava to 50 — 55 % (wet basis); (3) inoculation unit: for
the inoculation of fungal spores and add nutrients ; (4) fermentation
unit: to ferment cassava in warm and humid air. The conveying
system has 2 belts placed close together by which raw cassava is fed

into the gap between the belts.

It is found that the protein content of cassava is increased
from 2 % to 11 % and the operating conditions are as follows :-—
- the steam consumption is 0.03 Kkg/sec/kg dry cassava.
— the flow-rate of hot air is 1.15 m3/sec/kg dry cassava.
- the inoculum size is 2.5x106spores/g dry cassava.
— the substrate height is 6 mm
— the aeration rate is 0.79x10-4 m3/sec/kg dry solid.
= the fermentation time is 30 hr

- the fermentation temperature is 37 o©C

— the size of particle is 3 mm
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