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The mugnitude o producty
(he moenctary return from the
cient ntilization ofl 600 metric
of tapreei brous wasty residue

el
Ltony
pros

duead )u‘ duy in und wround Sulem

(Tamil Nadu) is mdxmlu.l based on
the RE:D investigations mrried ot
o CEFRE Mysore over & period of
S oyeur-. The uim of the  exercise

oto ponerate the interest of the o
dustry o this vital alternative o the

extensi/ze biological treatment of the,
witste which involves “heavy capital”
investient wml substantiad
expenses.  Among the various
ducts thuat could be  obtained,
tion ol canfectioner’s syrup, .ethanol
and enzymes - showed
Teasibiiity, oL

lnfnr! tetion R
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-t produces about 5.8 million
metrie tons ol tapioca unnually! and

=i ﬂv odh
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recurring
pro-:
the
utilization of the waste for pmdu'-‘

commercial -

uﬁyhmt-alli !MJ B
thuse i puuhulu alioin’ ()()(l inu
trie tons ol tapioen throus wastos resis
duce (UFWR) 0 contains
50-039, sturch- ¢n dry weight ' basis?
and the sturch granules i it are
locattd v the rect cells that | were
not ruptuced during the rasping’ pro-
cess®,
about 204, sclids: dewatered

and s

By physical meuns t¢ contain’ about .

309, sclids and thea sun-dried
small scale industry forselling s
animal feed or glue but the return
Is Jow*  ‘The mechunical, drying
the slurry Whth was followed curlier
thy Jarge  scale industry smnds‘

L()\l

l)m o ity hu,h BOI) and i COD

Joads, TFWR causts serious” wtmos-
pheric  pollution i discharged: 'with- -
cut - treatmenmt™ ¥, Che s biological |

“reatment needed’ i extensive™ B oand

. thus involves high cupital investment

aboul:
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rially important alternative

v

ization of

Institute,

Thos, the eiheiene ntilization
TEWR o obtain vidue-added  pro-
ducts iy an ceonomically and indus-
R
on

waukd lead o nearly toad saving

wastes treatment and would wlso give

The slurry-of TFWR contains

dis=- .
_continyed duL lo MQ pm!nbl e, Iud ;
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the tuber Iy procussed annually for and “considerable recurting cxpen-”
about 1.6 million "~ metric tons  of “ses. Due o lh(:,n(_)n-])rd«luctiv\: ni-
the production of starch and - sago lure " of the waste o lreatment. | and
by mere than 800 large and small the heavy - expenditure on ity the
scale indestries mainfy concenczted” cost Cof manulacture of stareh and
i Suudiern indin®, - Our ol these, Tlago inereases  tooan unuonumlmt
abeul 060 unit ure situnted dnoand devel, Consequently, the wasle
g Salam (Pl len) wnd  diehurged whhott noy treatments In
crush cver 306U lnn\ ol tupiody Im)lsl moskoenses, Inooreeent years, e
ehips  per day ‘1'(); Smanufucturing o industry is o under  pressure, ,,llullp
shareh and sage®s Al rate of about lecal audieritiest and the mhh

209, of ‘the roots|chips - processed®, .proper. dsmm 0! 1F WR
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essich Institute, - Mysore-570 013,

The  auathors  have developed 2

i !n n.qi .md

[ Diploinn, mnlcc"nmlm,y} Srl, 8, Y, Ahmcd, Selenddst 21 (M, lwh., Lhem, hsu;') und
%ucnlm E-IL (Pl Botuny) have prcrlhc “HLoprocess dove-
Lapyae .t and weale' up of microbiotogical processes. at- Centraf, lmud Techyoeloglonl
Durlug the lust five yours the (e s coyps
cenfrited ity cﬂ'orls"‘un the gafotul utiivation
targe ‘number.’ ol
many papers on fermentidion technolopy, lnu«tclumlu;,y .md lm)d ludmolo),y v i
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of tapioen - librous wiinte residue.
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dnput as we

ed . products and thereby

an additional return w the indusiry.
An array ol products can bhe oblain-
ed by utilization ¢f TEWR und in-

tensive - _eorts were put up in
CETRILL, Mysare lor their explora-
Tiont-10 Phe complexity - of the
unit *ooperations invelved i these

utilization processes and the linancial
the muin
decisive Tactors dn selecting tht hest
epproach. These are critically anuly-
zod with veference to the utilizution

TIWR availuble in and  around
Salem  in the present . cummunica

The laboratory scale data® -1 yay

extended o determine the  magm-
tude of the products resulting Trom
the ellicient utilizution of 60U meltric
funs C Gl TEWR generated Line and
around  Salem per day. The com-
mercial values of these possible pro-
ducts are “hased on the price strue-

ture existing in early 1986, The eco-
nemics iy verked cut in potential Tea-
sible cones and s hased on the pre-
viiling murket pricess incarly 1084,
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Chemical Composition ol TEWR -

The results  of the anudysis ol
sunsdricd TEWR samples from Jarge

Vand small seale industry are presents

ed in Tuble 149 The presence ol
010-63 ,0 starch indicates the employ-
ment ol inefhicient 1'asplm' processes
by the. industry for  recovery  of
starch from tapioca roots|chips. Ut
also cenfirms the u.mbs ity of uili-
zation of TFWR in conyerting  this
higher level of starch into value-udd-
pm\;dm"
return 10 e jidus-

uver-ull better

try. o is worth, while o m)lc ;,,,,L;'_
\lu sun dued T \VR ebjitaing M,o,lt
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Ced to the DIO(IUC'S such as:
ftioner’s syrup,
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CHEMICAL COMPOSITION OF SUN-
DIRIED TAPIOCA FIBROUS WASTE
RESIDUL . i il
Constituonts CRlT00 g sun-dried | TEWR
o ’ Swall Seale Large Seale
: industry " lodustry
Moisture 13000 12,50
" Stareh 63.00 ' 6180
Crude fibres 1450 2.0
Crude protein: 200 W i 1.50’
Total ash 0.65 . Hnss
Free reducing ]nng‘nrh' 043 0.37
HNydroeyanic acid 0009, ooy
Pentosan L 2o kL L5
Other polysaccharides 4001 0 8492

80-90 ppm hydrocyanic acid and that
it gels de\lmyul dmmg ‘the proces-
sing of TEWR",
' |

The analysis was carried out
1979 and it did not show any ap-
preciable differences in the  sturch
centent alb the samples from
and small seale industry, In the
subsequent years, one of the large
scade industrics  was able (o reduce

o feasible dueto several reasons.
Cneed

o w"ns Qbmmul und tlu LUHVLI’MOH of
about

cstarch” is of ‘the“order RO
)s()xw fupafieh SRt - L s, i:':'

ot Lwnomn,dﬂ
i ll(.
to upply drastic conditiony for
release of starch granules from the

sl ll\e pmcc»s is

"j intact root cells Ter subsequent’ com-

wand deashing.

lnrge

the starch pereentage in TIWR to ;-

nhout 5u%%, by uxmq eflicient. M\pmg
technique.

Approach to TFWR Utilization

The eflicient utilization of T.FWR.

is limited to the utilization of 'starch .
present in"i( or its o saccharification
an- consequent utilization, of  the
saccharificd product,”  The |

Mysore ‘on these: lines ‘were
“confec:”
high . copversion
cose syrup, hl;,h fructose syrup, ¢t ha-

nol, single cell prolun”blogas Sand
enzymes. It “is'worthwhile toi note :
that good demand exists for i these

products in I\dmn nmrko. s

High Cunvcrsiun (,!ucmc Syrup :

It can be obtained either by acid-
enzyme'® or enzyme-enzyme’ hydro-
lysis of the stareh Present in TEHWR|

! (.xpxor‘.- LR
tory studies carricd ou\ ini GRS
L()nhn-‘ _,-

lu-“z
= of 'protein was

,fuclms iur

In both the processes, 10%, sturry of

sun-dritd TEFWR was empléyed o
obtain about 7% reduging sugars in
the hydrolysatd,  After dowi-stronm
progessing and concentration, u syrup
of 9598 dextrose cquivatlent
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Jnaize ostarch,

High Fructose Syrup
in.
ieither

.Sm;vlu (cil 9'10Mn \

~ The "use ofy qauulmnlud T F\VR’ s
production .
\(plmcd and it demo-

plete saccharification reducing
sugars - imparts intens¢  color.to the
hydrolysate which in turn : demands
very high expenses on.  decoloration
Drastic - modification
of and the addition” to the existing
- glucose plants iy neeessury for use of
CTEWR as raw materin!, The monu-
Facluring cost is ulso Inghu Inspite
~of higher expenses . on the  down-
s stream processing of the hyduolysau,
the product stid will be inferfor | to
“that oblained  from tapioca . or
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The 'saccharificd TIW!R, obtained
by "ncid- -enzZyme of enzyme-
enzyme hy(hulysh, could b subject-
ed o the neton of Immobilized glu-
cose isomerase after purification und
partial . concentration 1o about 40°
Brix. In this case also, all the dis-
advantages associated with the { use
of TEWR for production of glucose
‘syrup are applicable,  Further, ox-
tensive purification iy essential”  as
;,Iuc,c\c isomerase is very sensitive to
dmipurities,  In-addition, the"

m[mr at much lowu cost.
Fedidon 3 ) ! . N
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d source  of, unhun for -

market
polcntm] for, high fructose syxup i
~poor in India: due to, the availability
Cof cane’

“nstrated the need for its supplumn—'

tation with nluoun phosphate, t ma-
©gnesium, trace: elements and g,rowth
soptimum  yield of . the

- overcome :
shurry in’ shallow - layers*,

. clal vmblluy

L€ unucl:nncr s, S) rup | ;.-

K

thuugh this Process ohml—

applic_ub\c

nates the need for  puriication

the hydreolysate, o1 '
.,l 4

ul

Fthanol il
CThe fermentation of
TRWR, as such or alte
tion to contain 159, redh cing sugars
was explored®?v, . Supy iementation
of the  hydrolysate witl, | nitrogen,
phosphate and magnesn: \\.x\ foum!
to be necessary - for achieving upii-

stecharinad
concentra-

mal alcohol productiyity. Hu data
“on comparative - econumics of  the
provess with oe withouy — concentra-
tion of the hydmly.u e i presented

in tably 2 und 0L indicates that con-
centration ol the hydrolysete is not
Lwnmmul The data on the forti-
fication of the hydrolysat: with mo-’
lasses 10 raise sugar concentration o
159 is dupit,\v.d in table 5. "Though
this approach is feasible, it has limi-
tation — such | as non-avail ability o
molasses in tpiocy processiog arcis
and high transportation cust of either
maolasses o saccharified ‘1 EWR, The
present seareity ol molussos will alo
prove (o he '.u mujor detarent,  On
the other hund, the ferm mtation of
TIWR hydrolysate s such with s
sugar coneenfration at 7¢;, can  he
used but it will fead to a 0w of 293
kg. of alcohol per day s comparad
1o that obtained with the use  of
5% initial shgar conventration®,

The  lower sugar © concantration
(7%) in TFWR hydrolysate s due
to the use of 109, sturry ol sun-
dried TFWR in saccharific ation, The

cuse of slurry at higher sold contents

posed  problems in mass | transler,
agitation and handhm, of ‘highly vis-
cous mdsxl These problens  were
frecently - by wing 309,
The im-
proved technology ds undee scale-up
trials und showed p()lcmm, camner-

.,' i

. yeast, ' Candida utilis or Sauhdromy- |
" ces cerevising, - The process though' lell(‘(l mcuharl(lcznmn of TIWR
i lc.dmologlc.nll)" l«,amblc, i noteco- - with Hys0y - for production. of - con-
nomically viable due to the -availas. fectioner’s syrup of | 42 L_)!-‘, Wis CeXx-
‘bility of other carbon snbstrates « at  plored™. The process offes ‘u,dvu'nl-
mueh chaiper cost.  Moreover, the  nges over complo!c_.succl.,ulfw:!tmn
market potential of single cell pro=in s requirement ol conpavatively
tein iy also poor as  other  proteln  much less investment on phint -
sources are available at lower cost.  chineries and operating costs, "The
In addition, +ull the 'in'.\dvnnm;.ms commerelnt vinbillty of thy process
associated withy the preducten of s evident  from the  datn o cost
high convusmn yhlum syrup urc cstimmiun U‘Elcn ln”luhh s At
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T Capfectioner

WETIL MOLASSES T

A LCOTIOT,

RAISE SUGAR
PRODUCTION
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VOMPARATIVE ECONOMIES OF ALCOHOL l’N.Ul)l C’“UN . ‘Wllll[
;WHHI()U"’ CONCENTRATION  OF  BACCHANIFILD TEéwRr |
M fer l _Vu!uu‘ i . i
Plant capusityldiy { LTI R sow=dricd TLWR i »
Ticld o reducing su;,u\)day L8250 ke e
Coneenrution in fn.duuny_., sugars R v o s
i hydrolysute | 7 kgm¥. i S
Yield «f cthinolduy withous R oo .
concentration of the -hydrolysaie 172845 kg
Yield of cthanolidwy alter i . ,
Toeoneentration of  the hydrolysale b o b :
to cuntain 15% sugar 202875 kg !
Adiditional expenses on steamiday : S !
for coneentration  of hydrolysate Wso loD Ly
Pxtri tavestment on evaporitor and botter O s 0o milliony \ '
fxpendidure based op o steam alove  Tor , l o . “
proction of el wdditiomd g of ; oy
et possdble due e wlmnm:llnn U e (‘ .
o the liydrolyswe & : l(_.s. S92 00 | . '
¢ TABLE. } . SEARE IR
COMMERCIAL FEASIDILITY OF  FORTIFICATION  OF | HYDROLYSATE

CONCENTRATION
USENG
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Requir-nwent o[ mu[ussu[dny o’
BT 4uncu\lru'lmn \o 15%

L apenditure on mu!m s,nhy (() Ka. (;(J! nu.tm. ton,
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Expenditure on cuch mldmoudl l\[,. LU\M\UI ) - :
produred due to molasses lortification . . j
I WABLG 5 e e
MACNITUDYE OF YALUKADDED PRODUCTS ILIK)M H\VH /\Y/\H,.\Hl l‘
. " co IN AND r\fl(;U[\'D ‘7A!‘.l M ‘
(N, ufiSlurch & sugbﬂ‘f'uclurics e00” o e
Combined cupacity|day ‘ 000 lom chipsjronty - ¢
Combined  generation of TEWRIdwy 7 600 ton

s Predwe 0

' CQuantitylday ¢ o

Coo Sides walue
cRsin

cmilliony

L ihanot Ty L
. Sirgle-cell mou,in
T ligh mmow *-ymp
‘|)Hlp !
By o
By -prmluu v bm uln
By -produet” ; Llry yeust.

{ethunol prnduuwn). RER S
. , i B PP

‘ 19
174 m‘ ct

S207 leru:

‘melric’ 'tun‘s ':’

lom ;

cost cafeulation is for & plant processs
ing 7.5 metric ton: of  sun-dried <
TEWY Jduy 0 two shifts. The requi-
rement of the land for the plant 15
200 m? with built  up area of 273
me 'The total in'l/csunent qualities

5
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~ Esmzyme Production by Solid

petrie jon e

Cduetian

CAte

duy

o switching

TANL I' 4
41(?1‘.1‘0!!*!(( AL l'LA SIBILITY OF THE
' RO CHSY FOR L CONFECTTONEIYS
BYRUP PRODUCTIGN  FROM CTTWR
T (Capacity 8000 sun-dried
TEWR

tons

annuny)

Panuueter Value Hs.

Land, Huilding, pl.ml and

cyuipnient 200 millionsy
Tapiocn wasle Free
Chemiculs 2482 millions
Utililies 17

Lubour aod plant overhead 0283 7

Factory  over-head 0
CAdministrulive and sales

CApenses Loes ¢
Cost ol productionhy Ve 7
Aelling, prvelhy, 000 ,
Prolil before taaes DU milons
Profit after faxes: Lt
CReturn oninvestment, :

percentage wsroor
By-product  (bio-gas) 129,600 i

Stale Fermentation
of TEFWR as substriate in
fermentation for cnzymes

The use
solid state

©owas investigated and it revealed the
nitrogen’

neetd for Tortification with
Cfar optimum
substitution-

gen enviched ”

productivity*,  "The
FWR lor cozyme pro-
oﬂ'ers Ceononic  advantiges,
The cast ol sun-dried TIWR iy Re
00075 kg, apadust about Wse 1.30]
kg, of wheat bran. Among all the
other products explored,
coustliest and also produced  in
farper quantity  (table 5) More-
over, there is ne need for modilica-
tion ol or addition o the existing
“solid state fermentation plants  for
over from
TEWR,

explolted by the indhstry us there is

State

l whc it- bran by nitro-.

the enzymes

Cwheat bran 10
Technolopy’ can be dicectly

S19 Anetrié o ¢ no need tor seale up studies  on this
AT wetie tons U Provess. P :
oo mi x SR
H J Sd N : Aty
JERRLLAY) ..!.,.; ‘ Bio-€ans .00 ji‘f!‘ : |
T “'The use of IFWR or bio- -gas pru-
duction will be o total wastage  of
Co Cd S - valuable starch prescnt in i, How-
;lm lnwntlvea L\vamblu L amau >c.¢\h. ever, the spent residue obtained af-
industey,  Additional *subsidy * may - ter 5*}“-‘-“‘“““‘1“0“ 0[' *"(‘Clb‘*“'df}'{
o Y J VZyn raguced SO
also be availuble from . appropriate ing the enzyme p ed Dy solic
- - state fermentation cun be utilized for
§genuu.s as the  plant s baaul O hio-pas production, ufter  necessary
waste uuhmtlcn supplementation with sutiients,
nmwatm B & m(m WORLD . JULY/SEVL. 195, _
. \ ' e
N ; |
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TPRINTER. MACHINE TYPE. A U 2
* Threo Speeds 125/180/250 carton/min :
* Size of curfons 13.x 7" Max, 3 12" % 2" Min,
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' NIMACH UHAND HIGII SPELD IAULI COnE: ¥ Storgos L‘un he used, - R P ) BE
PRINTING MACHINE TYPE A U1 . . ";, ' : R ‘
'\_“ Throo Spaods 126/1007200 lobuls/in ; ) ‘]i‘ . : '
~ Sizo of Lobalg 8" x 0" Max, 2 x 3/4" Min 3179
S Plain, varnlsh' & lominatod labels con be printed .-
Rl Smroos & Mewl lottar pmsu typos con ba uwn] ' !
: v i Cok Wy ez I'x ; . .
N L. A ., \ LA . ,
Coh Pl \\\\ a‘&h‘ : ' o
. . . ’ ‘HQU \’;‘\"’_. |
} S : ‘nili r/ ‘.5\\\ . i
B! I [ERERE \ L \( !r" i o . l =
A ‘ : HU e } RN ‘\ B g ' g
o N \«..uu l! ; o , i .
l \’S\ J\,‘) o * Sno Table Mmlol ! | :
. > e § J ,
' (NG ' m»lrrwu.\. s o MBS " -
¢ T G § MANUFACTURED 11V} S
: l . H ' H toz
¥ N | NIVIACH CNGINEERING co. I
o 0 o BAJANL ERFATE, 0PI GUIAIRAT BOTTIING A :
* 8leo- Tablo Madul - ‘j BAKDIAY, AJIMEDABAD, PHONE )G 44 30
R MARKUYCD By § [
WE OFFEHYOUAMOST PHOBUCTIVE HIGH SPEED ACCUNATE rq t ' l C. ’ t. o
ACGISPERING USEFUL 0 QUALITY OVER PIUNTING ©ovionia nd.Lorporatian _ X
CMACHILE | UL WATCHT PRINTING, CODING  LOGOS,- On' 79, TIRISANDHYA, D, PHALKRL ROAD T
PHICE CONRECTION ON YOUR EXISTING PRINTLD METYERS,  DOMUAY 400 014, PHONE 4404 04, 948172 *
: . o R e ‘ ' )
, feT 6 TBEYERAGE & FOOD T WORLD S JULY/SEPT. 1987
‘ T RTINS ,
1 [ ; ,'i: B ‘:f’ n 1 ) ‘y'i‘ y
e i by RCRIN N .



