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[000101 It is a feature of an enbodi nent of the present invention to nmake
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"Summary" is not an exhaustive or conplete disclosure of the entire scope
of the invention or any enbodi nents thereof. C assification or discussion
of a material within a section of this specification as having a particul ar
utility (e.g., as being anSUMMARY"OBITHE PERENTERN ingredient is made for
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6.72 Crude Protein 20.19 Crude Fat 11,39 Crude Fiber 7,10 Carbohydrate
51.82 Source: |hinuke Adetolu A ayi, "Conparative study of the chem cal
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Tnxul i aseeds and seed oils,"” Blentoure Yi? chno |ogy, Vol 99 (11),
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f 1 our spedfistisnek havhg amam@n’@r atky {egr. es béigging “anide’S of dl“raesdde ljtasea(ignbcaesm ng
for flou gener at.es so iquid

o6 quitl SEIRVAERE Bubl PRSpES g e off ARSI B dars

bagassei ea.nﬂmiﬂuﬁwh K& USRe WAIDROC R RRLBABASES e if ReisERIhnkeSHEUe.
Processi ng about 250-300 t of fresh tubers results about : 80 t of wet

cassa\mﬁ@é@a@%e Cassava bagasse is made up fibrous root material and

or oced St e AT BEYEb R NeBuT AR sEH Huletn RS RN Bont T v en

hi gherefeameandre ptibosrsooiave bay ehelanceasBaymehapdissel thd he eﬁd’kYtSdix@@ﬁ%ﬁm cal

conposi tion of cassava tfagasse i s shown 1.n Tahle 2 belo
herein. Any discussion of the Tontent of references aited in the Intmdm,tlon 1s intended merely to
provide a general summary of assertions made by the authors of the references, and does not
constitute an admission as to the accuracy of the content of such references,
[00016] The description and specific examples, while indicating embodiments of the
tnvention, are intended for purposes of ilustration only and are not intended to lunit the scope of
the invention. Moreover, recitation of multiple embodiments having stated features 18 not
mtended to exclude other embodiments having additional featares, or other embodiments
mcorporating different combinations the stated of features. Specific Examples are provided for
Hlustrative purposes of how to make and use the compositions and methods of this invention and,
uniess explicitly stated otherwise, are not intended {o be a representation that given embodiments
of this invention have, or have not, been made or tested.
[B0017]  As used herein, the words “preferred” and “preferably™ refer to embodiments of the
mvention that atford certamn benefits, under certain circamstances. However, other embodiments
may also be preferred, under the same or other circumstances. Furthermore, the recitation of one
or more preferred embodiments does not imply that other embodiments are not useful, and is not
mtended to exclude other embodiments from the scope of the mvention. In addition, the
compositions and the methods mav comprise, consist essentially of, or consist of the elements
described therein.
[00018]  As used throughout, ranges are used as a shorthand for describing cach and every
value that s within the range. Any value within the range can be selected as the terminus of the
range. In addition, all references cited herein are hereby incorporated by reference in their
entireties. 1u the event of a conflict i a definition in the present disclosure and that of a cited

reference, the present disclosure controls.



Tabl e 2: Physi cochem cal conposition of Cassava bagasse Source: Pandey A,
Sckco.i. C R, NgamP., Soccol V Vandenberghe LPS, Mhan R "Bi o(k.haoJQg;
( powanalwofoagweiondustri al residues, ft cassav::1 Nt ga®se/uSBioo0esour co
Tedi nol ogy 74:S 1-87 (2000), 1000261 The Arginine, preferably L-Arginine,
can be produced by fernmenting atro-wastes such as those descri bed above,
alone or in conbination in the presence of nicroorganisns to produce a

m xture. c i.ni ne,..and then option arati t he Arginine
£t om AR oLl S iRt eoER Gt G ehes PHEHTNTS PRsesebratibaadt fom t he
gr oup QAL fgk %ﬂttEEzﬁ%lnbﬁ%I@Irﬁcqmi&@&)‘éd Iy FRA Y WAL &4 ABei s BT emtbact erium
| act oi | erment um , BreV|bacterluntIactaktnenluntATCﬁ

. Br evisbretierdivem drabiset en tientaiv e WATOCo P8 dgterBr e Thi ssstteitdrush 4 sav@u@m erah@rm m

ATCC 1086, BreV| act er i ei cieriunfl aiwn ATCC
1127 BB BACY ERPUIRE bRt OE RS o B BOTISEE: BF Pl fHOlRe T RFoC 21125,
Br evi batharhdim iSiyMteHRBn3L4RA v aRieeNMubackhars URebeGf 24483ty Bs @daaci erium
f1 avum ATCC 21406, Brevi bacterium"Ovum ATCC 21605, Br evi bact eri um
ammmfa@@nésnmaau@mss t@wrh@bal@t@ram@ﬁ%@ét{éfé@mﬁtuﬂﬁwi\*r@dizizp 78iven
Coryn c 40 | g cum
aron SeSufle iAo ARR ARG BEWATEE S e G RuSRASIEE) URSHAART U

gl ut amsrdinmyATDGH21689, Corynebact erium gl utam cum ATCC 21. 339

Corme. -. . bact eri um acet ogf ut am cum . ATCC 21491, and m xtures theregqf
10002800292 pT%‘f BRI @FGoY @?éhl ‘%‘t‘i‘ﬁh—f‘ BRY WaEE Fefuttng fﬁ?“é@%ﬁt‘"“‘#ﬁ%ﬁ%ﬁf’f on are
the MiLARISHRMAIR OV ERARERAEL LD BTG Bed BT ahsttgté YroBlgIi ne
anal og-resistant mutants. esi na ed ebact’'eri um ghaam cum ATCC
21831tguﬁ\pasenﬁmumgksﬂ4gas®px®N@tﬁusdﬁmmuﬁénﬂﬁumhﬁémthMBchmpﬁréﬂ@ﬁ}by
reference 3$FEIE #n |tslen Q#%£9and él|0 nebocteritem gi t aar ni cum ATCC
21493 {EravTyat eV /¢ DR S EPEH AR COBRYEEDE, t he

di scl QRahRe®fio i Gitulose, a\@@h%@éﬂ@@@@&%&q{ bﬁwéﬁézﬁzﬁﬁ%m RERLROL kG, by

reference herein in its entirety) from Arerican Type Culture Collection,

The cul @i’tﬁrteﬁsnp“ﬁ@heiébb@cdar‘éwhﬁﬁn’tfau e 45327  EBGUe diCuRS LUk auBemiaal brot h
suppl engn are s ul tured ever 110002811t
P br SPERH G, i RSB A R lRE, SRR M IR G oyed 1 s a
nat ur atasaRdibieaseO P fdck ediiakeppeb-@nr ed anounts of carbon sources, nitrogen

sour ces |nor%an|c salts and small amounts of mnor inorganic nutrients

requi t8PHbr hepigpmtyeaton heludey amniodoémakperaininedy earpsriocgciress in
t he pr, | V ¢l ude t . @y starch
L Cont ar AR SoRBSRE L¥ed e SR B GOP R PASCELAR AL B8 Bhe B0 D oncier
obta|nedwmythQMWE&M%mﬁmbi@Ih&dﬂ@ByStsUuabﬁgnsunﬁgb@ﬁnﬁtmwﬁhisacahﬁr|fy|ng

enzymnes. %grch saccharlfyh g enzynes _are _known in the art %ltable starch
saceh&rtfffv s PREs v idehs Hege tHBeRA e d PH T %I@rﬁ%@iaﬁﬁtfbtltsaaaktt
kegpL OIHRAR 5By d 8t !

Pr : du?‘gl gﬁ? 1@9139% (i.}i'gfﬂx&'hlqo ﬂx@%éqxémrﬁ% QL sg?%t%é?tlngggﬁ?ﬁg n@Qm}'r:xg%Yt e,

ProdmnﬁmumxGMK&hEampmﬁabmhnﬁa@ﬂhanwﬂQMHQ‘anylsase by BaC|IIus ai vei gromn
on dlf @ﬁgi agricul.tural substrages H Mcro And . Blg Ech 8,
206- 202 991§ USAHESE AT h gEterR ‘r‘*“éﬁt%‘??ﬁt”e““ A PEEESS o ‘g’l’t&‘&%&t’fy}f’ '8

- pul | WhARR$BSpro@R tldn® biibhs e 2yl Abldabic W0 RIE ika Rtk Reidl %;ka}emthat@yé;twawm S
process can be optimzed for ‘each substrate usi ng techni ques known in the
art, a¥ bt*fguwmﬂumt!he oy mmelmn&bpmwhd@dt e mecsient, inyeniers peieferthadbenbodi nent ,

the fer reh . hydr e and/ or.

frui t PRBET Bl PlsrBuRieL nPgh R Fiule RS TAVR e RAIRRr el o 3l
sugar $esupghovas raext kseke mnmﬂtmansaa&h kREARAN ALERRAD: 6I0RE 9 AL &fiBuple,
1000291 As ni trogen sources, inorganic nitrogen salts |ike amoni um

chl or e Sabidaise e soerRshity GaAIvesRgamieuninge sgeridbiir bied sirgecagesh e,

Casel N6 UAilid 8L B FRIDVRLARRIL AUBIRLE £AR.0GHERA,d nOr gani c salts of
pot assi UM no oh rogen phos ot ass i Ayd %osphate magnesi um
sul f atjegox3¢r r amsﬁsituk;t»&tneq ;mffamga,m’w&s)smbp&taf e ntxat pmguﬂarcamhmhﬁt;&s gretvd_ can
preferahly he used, .Trace anounts of various supstances |jke bjotin and

t hi am-%g%ar gar%,%wwé %ta&aa?tnaetf%w@aifum STV AD B A0 St s SugkdNIh t he
invention required. the above_ 11000301 Culturing preferably is carried out
in aerobic conditions created by stirring or shaking. For exanple,

culturing of the cells on a Iaboratory scale may be carried out aerobically
in 250 mM Erlennmeyer flasks under subhbrged condition in a rotary shaker

Wi th appropriate agitation. Those skilled in the art wll be capabl e of
scaling the process to produce commercial quantities of arginine. The
tenperature for the incubation can be within 20°C to 50'C, nore preferably
fron125 C to 40' C, even nore preferably from 27 C to 36' C, and nDst
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the culture condition and initial sugar |level. [000311After | 7ernentation,
the arginine present in the fernentation |iquor can be separated. for
exanpl e, W9 20ammowiong m crobial cells and any ot her preciPpirttst@s/ o371
conventional nethods such as an ion exchange resin treatnent, or
precipitation. Qualitative determ nation of arginine accunulated in the
culture broth (fernmentation quuor) may be acconplished by nt and

quanti\ atlonb dans chlorlde erivatiz 0 Th arti al
1B T O Bb b S Gro RO A8 A B BEtehiah oDt Bie A PREAG 3
aci di Q:oﬁ@h!x?@ £xehangs Siagh M BUGR:ASR ATRRGIL L. A10P0R24ReLIONS cAANIMEn
ordinary skill in the art will appreciate thaf the processes descri bed

her ei mfpaylialiseedsr odfune’ Rddictional’ wk-h @88¥s, such as, for exanple,

G| ut and ot.her a no _acgi ds such
as. Ly MBS o8B 0 e ik e PR S s P S 5 R PRt e
under staadi Tg: &0 m delod @hdﬂ? ShyBed 8 @ BRGE:IRICRES BhRIERL Tl CS@xa| es

whi ch are prOV| ded herein pur poses of illustration. SPEC FIC.
ENVBODIChENES fom: THREquQERTY@Rh Ex@wbi»@ cpn be gffodivelyased 8n FeuenpRECRPdwton

Cool i %fi‘%chﬁk N gxm%lt 'ﬁ&:}l &M ﬁl@?«@éﬁa 0483 mI}B»RU# @‘\H g%}m. of 1§ &%’1{3 L Q0
medi um Wt cont ai ni n AU povﬁer dr o ysaTe
equi vakeéMquied 6% dantz:ﬁs@:&mu &e&@”@i{ﬁtﬂ&d%x h Qho0Blal de?cF?@ﬁl whad0 it N ) 284 the

0. 025% My §O4 71110, 0.001% 1 eSO4 . 71420, 0,001' N NhSO4 ,4112D, ? 5%

"4, - afPHET sheriyaalsia § bt P sicongiemicshPripeHEs obbuk druitcspissredpieripglior and
20. . . igpfeEBaw The pH was mai ntained at neutral. Incubation was carried out
for a total o? 120 hours at 32'C with shaking resulting in a final arginine
accunul ati on of 2, 27aldg/ nPhyskdoehampuahtomfosérag ofijmd fprioghaded t hr oughout t he
120 hour WD 2011/ 106002PCT/ US2010/ 025371 peri od was determ ned at

intervals of 24, 48, /2pyfmer@nd 120 hours. kRecit£MbeSpar € Shown in Table

3 below. Tablg 3. Arginine Production b C Glrb el ARy ATCC 21831 in Jack
fruit seed hyd TR 373
A sh 6.72
Crude Protein 2019
Crude Fat 11.39
Crude Fiber 7.10
Carbohydrate 51.82

Source: hironke Adetolu Ajayd, “Comparative study of the chemical composition
and nitneral clement contemt of drtocarpuy daterophidluy sod Treewdia Uifroana seeds and
seed oils,” Blorevource Technology, Vol B4 11y, 31235 $129 {2007,

[00025)  Cassava (Manihot exculenia Cranz), tropical root crop, is the third most important
source of calories in the tropics, rice and corn. Cassava ranks the fourth among the staple food
crops in the world and consumed more than 800 million people [Elkholy H, Eltantawy A, “The
world of cassava production: an overview,” Jowrnad of Root Crops, 260 1-83 (2000)). Industrial
processing of cassava tubers is mamnly dose to isolate flour and starch, which generates more
lquid and sold residues (processing for flowr generates sohid residuss while for starch generates
more hgud residues), Solid residues mclude brown peel, inner peel, unusable roots, bagasse and
flour refuse, among which bagasse is the mam residue. Processing about 230380 t of fresh
tubers results about 280 t of wet cassava bagasse. Cassava bagasse ix made np fibrous root

material and contains starch that physically process could not be executed. Poor processing

-~}



96 120 . Arginme Concentration (nalm) 1,05 2.052,10 2.15 2.27

.E.. .111 e .2: 1000351 An L- Argl ni ne produm ng nutant strain of
(I oryneba&()emluumﬁ@lzut am cum (ATCC 21831) was cul tured i rCa/useaiwessconposed
of 0,5% dextrose, 0.5% sodium chloride, 0,5%yeast extract, 0.5% peptone,
0. 2% casei n enzynme hydrol vsate wth shaking for 18 hours to obtain the seed
culture for fermentation. The fernmentation medium (25 m) was dispensed in

a 250 Er | enrméer flask., inocul ated w th 5% of thg seed. uI ture and

mcubérf’%%i“ﬁ?‘ 139y “Plﬁeb“r'ﬁ%‘é‘?‘y‘*%‘ﬁéﬁéé?mTﬁé“‘f‘é‘ﬂ‘?ﬁﬁ?ﬁét*? Haptsd il P REE% onposed
of Ca%ﬁ@dﬁﬁapﬁgﬁﬁﬁﬁxoﬂ)@&%d@%cﬁraﬁg% Mﬁxk\‘i‘ﬂh ﬁa@l@%ﬂ@%t rose, O. 05% K2l - 10P4,

0. 05% K1- 12POX4," 3% ( Yo MgSO4 . 71120, 0, 001%eSM4. 7H20, 0, 001%
Ni nSO4 , 41120, O, 5% stbbzrﬁ riémﬁo-cbemmi Bmmmmonz}ir{cg»kinabmafam ne. 500 p1
Corn steep i quor, 2% aCO3. The pH was adjusted to neutral. During the

cour
f er ny

V\BS E é %E e s e s e B i ]jq}lor ..... V\as ..... 1-§% .'6'9 Fj :
repré ' %} e ﬁBXIﬁUﬁ] gncent rati on, of L- arglnlnF The amount T arglﬂine
pr odt

i gughout thelli) 0 hour perlo was deter d at inter als of P4,

48, 1 fhd 120 hou "

The resul 33 gre shown il *,; able 4 below’ Tablg 4.
- Argi 8fducti on P € glutonfi H1 ATCC 2183%%i#1 Cassava g}a{ se
hydr 4l ysat &si me (hour s} 19 L5
Carbohydrate (.50 @3.83 63.40 63.00

Source: Pundey A, Soceol UB., Nigsm P Soccal V T, Vandenberghe LES, Mohan R, “Brotechnology
potentiad of agm«mﬂusimiuszduw I passava bagasse, Bloresogres Technodogy THRE-RT (20004,

[00026]  The Arginme, preferably L-Argining, can be produced by fermenting agro-wastes
such as those described above, alone or in combination, in the presence of microorganisms to
produce a mixture contamng Argimmne, and then optionally separating the Arginmne from the
mixture. Suitable microorganisms include those selected from the group consisting of
Brevibacterium lactofermention ATCC 21798, Brevibacterium laciofermentum ATCC 21799,
Brevibacterium lactofermentum ATCC 21800, Brevibacterium lactofermenium ATCC 21801,
Brevibacterion lactofermentym ATCC 21086, Brevibacteriiam flovien ATCC 21475,
Brevibacterium flovum ATCC 21127, Brevibacterivm flovum ATCC 21128, Brevibacterium
Slavum ATCC 2V129, Brevibacterim flavem ATCC 21474, Brevibacterium flovem ATCC
21493, Krevibacierinm flovion ATCC 21406, Brevibacterizam flavien ATCC 21608,
Brevibacterinm ammaoniagenes ATCC 19355, Coryaebacterion acetoacidophitum ATCC 21476,
Corvaehacterium aeetogeidophilum ATCC 21407, Corvaebacieriym ghidamicum ATCC 21831,
Corynebacterivm ghitamicum ATCC 13286, Corvaebacterium glutamicton ATCC 21659,
Coryaebacterivm glutamicum ATCC 21339, Corvuebacterium acetoghiamicsn ATCC 21491,
and mixtures thereof.

{00027}  The preferred microorganisms for use in the present invention are the mutant straing
of Coryuebacierium glylamicum, patticularly arginine analoyg resistant mutants, designated as
Caryaebacterivm ghucmicum ATCC 21831 {US patent No. 3849250, the disclosure of which s
mcorporated by reference herein m its entirety) and Corvarebacierium glutamicum ATCC 21493

(Brevibacteriom flavam ATCC 214933 (US patent No, 5196326, the disclosure of which is



24 48

, 72 96 120 Argi nine Concentration (nelm) 0.87 - 1,631.10 ; , ;

WO 2011/106002 PCT/US2010/025371

mcorporated by reference herein m its entirety) from American Type Culture Collection. The
cultures preferably are maintained in LBG mediam (Luna Bertant broth supplemented with
shicose) and are subcultwred every two weeks.

[00028]  Itis preferred in the present invention that the colture medium emploved is a natural
medium comprised of preferred amounts of carbon sources, nitrogen sources, morganic salts and
small amounts of minor inorganic nutrients required for the growth of the strains used. Preferved
carbon sources in the present invention include glucose or starch hyvdrolysates of any starch-
contaring material, preferably cassava bagasse or Jack fruit seed powder obtained by their
enzymatic hydrolysis nsing suitable starch saccharifying enzymes. Starch saccharifving
enzymes are known i the art. Suitable starch saccharifving enzymes include those described in,
for example, Sasaki, ¢ @/, “Screening of Microorganisms for Raw Starch Saccharifying Enzyme
Production,” dgric. Biol Chem., S0{6), 1661-1664 (1986}, Achi, er «f., “Production of a raw
starch saccharifyving amvlsase by Bacillus alvel grown on different agriculural subsirates,”
Warld J. Micrabiol. And Biotech., 8, 206-207 (1891}, These include, for example, amylases,
glucoamylases, pullelanases, Corricium roffsii AHU 9627, and the like. The hydrolysis process
can be optimized for each substrate using technigoes known mn the art, along with the gudelines
provided heren. In a preferred embodiment, the fermentation of starch hydrolysates of Cassava
baggase andfor Jack fruit seed powder provides a greater vield than the fermentation of pure
sugars such as dextrose, using the same fermentation microorganisms.

[B0029]  As nifrogen sources, morganic nitrogen salts like ammonum chioride and other
conrventional organic nitrogen souvrces like Nz amine, Caseine hydrolysate, corn steep liquor ete
can be used. Inorganic salts of potasstun monohydrogen phosphate, potassium dibydrogen
phosphate, magnesium sulfate, ferrous sulfate, manganous sulphate, caleiwm carbonate, ete. can
preferably be used. Trace amounts of various substances like biotin and thiamine also can be
added to the meditum whenever the strains used in the invention required the above.

{00030}  Culturing preferably is carried out 1 aerobic conditions created by stirring or
shaking. For example, cultuning of the cells on o laboratory scale may be carried out acrobically
n 250 mi Erlenmeyer flasks under submerged condition in a rotary shaker with appropriate
agitation. Those skilled in the art will be capable of scaling the process to produce commercial
quantities of arginme. The temperature for the incubation can be within 20°C to 50°C, more

preferably from 25°C 10 40°C, even move prefersbly trom 27°C 1o 36°C, and most preferably

“ 9.



s r s s 2 ., , 1.10 1.41 WO 2011/ 106002PCT/ US2010/ 025371 Exanple 3:
[ 000361 For production of L-Arginine by subnerged fernentation using a
nmut ant stwaiz2n110f06@@i nebct m gi |l i kI M CUM speci fical | y ColPCyash@oioesszum
gl ut am cum ATCC 21493, inocul um was prepared by shaking at 30'C for 18
hours in a nedi um conposed of 0, 5% dextrose, 0.5% sodium chloride, 0.5%
yeast extract, 0.5% peptone, 0.2% casein enzyne hydrol ysate .5% of the

i nocul. um obt 25 m bat ches he fer nta |on
redh UOPTIG COBoel o B AP FEH RS PR e i e i g TR e o i b
corrposyeﬁx g@ém@ AGHKuk § % & :ﬁ%&&@%ﬁy rHAndn ysat e84l HiaY@ )&nimgxp h@r@ gdext rd%e

0. 05% KANP: | 0. 05% K112 P4, 3% ( N1- 14)2804 0.02 7H70, 0,001%
FeSO4 m@Fpadraigly 0B1p 6V SOh nadllnea DOt BY%INma kv ol 1 - ‘50n{b‘g|shpIB¢memtn§we12ning/ 1

car 1 CRedBR R fsf PEECHULES kSl e BT P o s SRR ohetiBa ot

the i nidieatardhagesivoh pkncdibakban. whieah JneubakiRrbloho®6 BQUHIH daydraxi umim
of 1,93 tuglm of L-arginine was accunulated in the fernmentation |iquor.

The arb mosbpredrgtindion %ﬁ’(ﬁéﬁ@:@dﬂtﬁlﬁﬂéhw&ﬁﬁlﬁiﬁ@nmei"h“éwwﬁié? Hepndiag on
det er D¢ t V. 4, .48, 72, 96, and 120 hours. The results are
shownrnlln é & @“gm %d% % a "“’ Argl nine Production by . 0111111mm ATCC

21493 170(1331; .«\f{ei te:n}emm@m the arginine present in the fermentation liquor can be separated,
for example, by removing nucrobial cells and any other precipitates by conventional methods
such as an ton exchange resin treatment, or precipitation. Qualitative determination of argmine
accunutlated i the culture broth (fermentation higuory may be accomplished by TLC and
quantitication by HPLC after dansyl chloride dertvatization. The partial purification and
recovery of arginine can be standardized with strongly acidic cation exchange resin such as
Amberlite,

[O0032]  Persons having ordinary skill in the art will appreciate that the processes described
herein may also produce additional antine acids, such as, for example, Glotamic acid, and other
basic L-amino acids or acidic L-amine acids such as Lysine.

(000331  Having generally described this invention, a further understanding can be obtained by

reference to certain specific examples which are provided herein for purposes of illustration.

SPECIFIC EMBODIMENTS OF THE INVENTION
Example 1;

{60034]  An 18 hoor moculum of Corvnehacterivm ghitamicunm ATCC 831 was inoculated in a
fermentation medium with a composition containing Jack fruit seed powder hydrolysate
equivalent to 6% dextrose, 0.05% K HOP,, 0.05% KHaPOy, 3% (NH4)504, 0.025% MgSQy
JTHAO, 0.001% FeSOy THRO, 0.001% MaSOy 4H:0, 0.5% Ne-amine, 30 pg/l Biotin, 2yl
Thiamane, S00 wl Com steep hiquor and 2% CaCQy. The pH was mamtained at neuatral.
Incubation was carried owt for a total of 120 hours at 32°C with shaking resulting in a final

arginine accwmulation of 2.27 mg/mb. The amount of arginine produced throughout the 120 hour

- 10 -



in jack .fruit seed yydrolysa.te Tine (hours) 74 48 77 96 120 Ar gi ni ne
Concentration (inglini) 0,15 0.651.49, , , , ,
WO 2011/106002 PCT/US2010/025371

period was determined at intervals of 24 48,72, 96, and 120 hours. The results are shown in
Table 3 below:

Table 3. — Arginine Production by O ghdomicien ATCC 21831
i Jack frait seed hvdrolysate

Time {houss) 24 48 72 96 120
Arginine 1.05 203 2.10 213 227
Concentration
(mg/ml)

Example 2:

[O0035]  An L-Arginine producing mutant strain of Coryeebacieriton ghuanicum (ATCC
21831) was caltured in a medium composed of 0.5% dextrose, (.5% sodium chloride, 0.5% veast
extract, 0.5% peptone, (1.2% casein enzyme hydrolysate with shaking for 18 howrs to obtain the
seed culture for fermentation. The fermentation medium {23 mb) was dispensed m a 250 mi
Erlenmeyer flask, inoculated with 5% of the seed culture and mcubated at 32°C i a rotary
shaker . The fermentation medinm was composed of Cassava bagasse hydrolvsate equivalent to
8% dextrose, 0.05% K HOP,, 0.05% KHoPO4, 3% (NH):SO4, 0.025% MeS0, 7H.0,
0.001%FeSO; . TH0O, 0.001% MuSOs 4H:0, 0.5% Nz-amine, 50 ugd Biotin, 2 mg Thiamine,
500 gd Corn steep liguor, 2%CaC0y, The pH was adiusted 1o neatral, During the cowrse of
mcubation a lactam antibiotic was supplemented in the fermentation medium. After 48 hours of
mcubation, the amount of L-Arginine was accumulated m the fermentation hguor was 1.63
mg/ml, which represented the maximam concentration of L-avgimine. The amount of arginime
produced thronghout the 120 hour period was determined at intervals of 24, 48, 72, 96, and 120

hours. The results are shown i Table 4 below:

Table 4. — Arginine Production by (. glutemicum ATCC 21831
in Cassava bagasse hvdrolysate

Time (hours) 24 48 72 | 96 120
Arginine 0.87 1.63 {.10 1.10 1.41
Concentration !
{meiml)




., , 1.93 1.72 Exanple 4: Tabl e 6 bel ow shows a conpari son of
the maxi mum pr oducti on of L-Ar, ginine produced by fernentation with C
ghi | am cuWwDA0110G®2811 i n di f f erent production nmedi a unaemr/ush@osessrned
conditions nentioned for the strain, and as descri bed above in Exanples 1
and 2. The inventors surprisingly discovered that production of arginine
was higher in hydrolysate based nedium in conparison to nornal mediurn
wher e . pur e, dextrose is used as carbon source. Table 6. --- Production of
L-AwgiJ e by C. ghttonkum ATCC 21831 in different media WO

2011/ 106002PCT/ US2010/ 025371 Medi a Normal (pure dextrose)
[00036]  For prodoction of L-Arginine by submerged fermentation using & mutant steain of

Corynebgeterivn gluiamicim specifically Corviebacterium glutanicym ATCC 21493,
moculum was prepared by shaking at 30°C for 18 hours in g medium composed of 0.5%
dextrose, 0.5% sodium chloride, 0.5% veast extract, 0.5% pepione, 0.2% casein enzyme
hydrotysate 3% of the inoculum so obtained 1s transferred to 25 mi batches of the fermentation
mediunt. The above said fermentation medium is an aqueous natural medinom composed of Jack
fruit seed powder hvdrolysate equivalent to 6% dextrose, 0.05% KLHOP,, 0.05% KH; POy, 3%
{NH 3250y, 0.025% MgS04 THR0, 0.001% FeSQy 7HL0, 0.001 % MnSO; 4H0, 0.5% Nz-

amane, 34 pgd Brotin, 2 mgdl Thiamme, 300 gl Com steep hiquor and 2% CaC(s.

[60037]  Fermentation was carried oot at 32°C for 96 hours. A lactam antibiotic was
supplemented at the tmtial stages of incubation. After incubation for 96 hours, & maxiynwun of
1.93 mg/ml of L-argintne was accomulated i the fermentation hiquor. The amount of arginine
produced throughout the 120 hour period was determined at intervals of 24, 48, 72, 96, and 120
hours. The results are shown in Table § below:

Table 5. — Argmnine Production by (. glhutomicisn ATCC 21493
in Jack fruft seed hyvdrolysate

Time (hours) 24 48 72 | 96 120
Arginine 0.15 0.65 1.49 1.93 1.72
Concentration !
{mg/mb)

Example 4

Table 6 below shows a comparison of the maxmnum production of L-Arginine produced
by fermentation with O ghtamdcrm ATCC 21831 in different production media under the
defined conditions mentioned for the strain, and as described above in Examples Fand 2. The
inventors surprisingly discovered that production of arginine was higher in hyvdrolysate based
medium, in a:mnparisen o normal medivm where pure dextrose 15 used as carbon source.

T'able 6. — Production of L-Arginine by by (. glutomicum ATCC 21831
in different media



Cassava bagasse hydrol vsate Jack fruit seed hydm ysate Arginine
Concentration (nmg/m) 0,45 L63 7.77 [000381 The enbodi nents descri bed
her ei n prwoi2da/weioque advant ages for the production of @&cgiuszene/ 02331 wel |l as
an unexpectedly superior yield of arginine from cheap agro-wastes, when
conpared to the yield froma pure carbon source such as dextrose. On
advantage is the use, or recycling of agro residual wastes |ike cassava
bagasse or jack b5 Se-—-WotH-g h?{"ﬂ +efahned unutilized
and/ or di scardet. ARMEHRr ady thec?ﬁé‘%“of s%FfBhadi ve met hod to
reduce the use bf expensive reﬁi‘iﬁﬁ‘*é‘éﬁi’%ugar AR dextrd@@ﬁfor fernentation
purpose. Yet anbther advantage is the rlelbatioferie hi dndolprigdicti on of

argi ni ne in thej hydighysat e- basetldfedi um whéh conpared2to the nore

expensi ve dextr bs€onmgatrugien [ 000391 The ji nventi on has been descri bed above
with reference {o i{husfiyative Exanples, but it ig to be understood that
the invention is not Timted to the disclosed enbodi nents. Al terations and
nodi fications that would occur to one of skill in the art upon reading the

2P b 01 Sl A8 B SEERS DA ERAS T AL

arginine, as well ag an wnexpectedly superior yield of argining from cheap agro-wastes, when

compared to the vield from a pure carbon source such as dextrose. On advantage 1s the use, or
recycling of agro residual wastes hike cassava bagasse or jack fran seeds, which otherwise would
have remained voutilized andfor discarded.  Another advantage is the use of an alternative
method to reduce the use of expensive refined sugars fike dextrose for fermentation purpose, Yot
another advantage is the relatively higher production of arginine in the hydrolvsate-based
medium, when compared to the more expensive dextrose medium,

[80039]  The mvention has been described above with reference to iHlustrative Exanples, but #t
15 to be understood that the invention 18 not imited to the disclosed embodiments. Alterations
and modifications that would occur to one of skill in the art upon reading the specification are

alse within the scope of the nvention, which s defined in the appended claims.



CLAIMS W claim 1. A nethod of nmaking arginine by fernentation of
agro-wastes conprising: subjecting agro-waste to fernentation in the
presence Wb 2at1/10e@3t one of Cot ynebacterium ghi om ctrr RCATSD1BOSBI1 O

Cor snebact eri ungl ui wni cum ATCC 21493, to produce a fernented |iquor
containin;!, arginine; and recovering the arginine fromthe fernented

| i quor. The nmethod as clainmed in claim1, wherein the agro-waste
conprises a source of carbon sel ect e{jﬁ;r%mthe group consi sting of Cassava
bagasse, Jack fruit seed powder, H¥Pures thereof. 3. The nethod as
claimed in claim1l1, wherein the agro waste is a source of carbon produced
by hydVellptinng starch containing materials with a starch saccharifying
enzyme, 4. The nethod as clained in claim2, wherein the source of carbon
i s pradducedh hyefﬂm;édﬁ'&xteﬁchigwggiaﬁnelt@a&tmmwa‘imfof@gssamaedaagm‘s:e g-Jack fain seed
powder. and M xtures thereof, with a starch saccharifying enzyne. S. The
met hod asmdgauﬁeﬁkmm@é ﬁ:l fmnlm mharigii fro@enteshmnéat ol (oraarabictivm

fernmentation as. clainmed in clalml Whrelnthe
fernment ati éﬁ’flf%?f‘é‘éhélﬁ%ﬁedgéf opl t"’él“r‘b‘%ﬁéﬁﬁﬁi”é P %‘f”t’h]é & ah@%‘ S PIABR R0 C to

50'C. 7. g%mrgﬁidtmgm@gmﬁ{ ’““‘g"‘f‘&" g‘l m 6 wherein the tenperature is from

30)Cto 32 gs tlaimed in claim1, wherein the fernmentation
is condugtg\ . nu i‘ac pH.wi te L. fm ?me@g]? oft 5 to 8. 9. The nethod as cl ai ned
in claimg’s “fh"' SPTINg §F g“‘t‘ 10. The method as clained in
cIa|m1 %elnt efernﬁéiﬁal@lonl uctedfor a period tine,of from12
hours %t o 2 \MEdpghodms cjpme g dsWe ?‘“& ’%la‘”ﬁ"‘b?‘éﬁ RO ‘”e%é‘?‘éﬁ‘*&%&’%‘en od
of ti nBrelSd LB cHaySch@sGn AN Sassa WB22R1d/1106RRR BT HIR1 QL8 4R 3 e s

thereof

3 The method as claimed in clm 1, wheremn the agro~waste is a sowrce of carbon produced

by hydrolvzing starch-containing materials with a starch saccharifving enzyme.

4. The method as claimed in claim 2, wherain the source of carbon is produced by
hvdrolyzing at least one of Cassava bagasse, Jack frait seed powder, and muxtores thereof, with a

starch saccharifving enzyme.

s. The method as claimed i claim 1, wherein the fermentation is aercbic fermentation.
6. The method as claimed in claim 1, wherem the fermentation is conducted at a

temperature within the range of from 20°C 1o 50°C.

7. The method as clatmed 1 clai ¢ wherem the temperature i3 from 3°C 1o 327°C.
8. The method as olatmed in claim 1, wherein the fermentation is conducted at a pH within

the range of S to &
9. The method as clammed m claim §, whereinthe pH s rom 6 t0 7

10, The method as clarmed m claim 1, wherein the fermentation is conducted for a period of

time of from 12 hours to 2 weeks,

11, The method as claimed in claim 10, wherein the period of time is from 2 davs 1o 6 davs,

- 14 -



12. The method as clained in claim, further conprisinl,4 adding a | actam
antibiotic - fernentation. 13. A nethod of making L-arginino from

st ar ch- comDabni/megioagr o-waste 'materials se cted from cassaus2ag2as3e” | ack
fruit seed powder, and m xtures thereof, conprising: enzymatically-
hydrol yzi ng the agro-waste materials to convert the waste to reducing
sugars; fermenting the reducing sugars in the presence of at |east
one of  Conehacte | .uomi.cum 1831 or, Counebact eri um ghttam cum ATCC
P B st T e et ot S e AR RS
the angiRinRgichkromthe fernented liquor_ 14. The nethod as clainmed in claim
13, wherein enzymatically hydrolyzing- the agro-wastes converts from55 to
85% of the agro waste to reducing sugars. 15. The nethod as clainmed in

cl ai mi23, mv@f@dmﬁm’ézﬁgekmmxa@ ltr@m figchontaphatiae-vasenpenas srtectsd t hin

t he range of claimed in claima15,

wher ei h@q‘” iB‘ fd?‘g\ Er%“ ??egﬁ%%&f‘ 12’85{53,5“&’%h‘%?e{a}’rh{éﬂ%st”%d as claimed in

claim 13; whgneiatihayd@iyrantat hon-hscondHaked c@tved tdwnid i Rdtdigg r ani ze
of 5to 8 18, The method as claimed in claim17, wherein the pHi1s fromé6

to 7. SU8¥S  The nethod as clained in cIa|m13where|n the fermentation is

conducted f fodl 1 S i 8 e met hod

as ol ai med f?{z]ne% 1R§E¥{qud19cfms. ﬁgis%ti "ﬂﬂ:&seﬁge Qpﬁé&s 81@21?%:%)?& rﬁmn‘(?:]g{]’otl .

dur i ng/stheider SEQCING3 pooCesschacterium ghuamicum ATC C 21493 to produce a fermented
liquor containing argining; and

recovering the arginine from the fermented liguor.

t4,  The method as claimed m claim 13, wherein enzymatically hydrelyzing the agro-wastes

converts from 55 to 83% of the agro-waste to reducing sugars.

15 The method as claimed in claim 13, wherein the fermentation is conducted at a

temperature within the range of from 20°C to 30°C.

16, The method as claimed in claim 15, wherem the temperature is from 30°C to 32°C.
17, The method as claimed in claim 13, wherem the fermentation 1s conducted at a pH within

the range of 3 10 §.

I8 The method as claimed in claina 17, wheremn the pHas from 6 to 7.
19, The method as claimed in claim 13, wherein the fermentation is conducted for a period of

time of from 12 hoors io 2 weeks.

20 The method as clamed w claim 13, further comprising adding a lactan antibiotic duning

the fermenting process.
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