0 077 680 Description The present i-nvention relates-to

het er opol ysaccharides.- It is known that- heteropolyysaccharides can be
pr.oduced by certain nicroorgani sns. S% poI ysacchari des function a
hydrdphlllc col | oids and 5 because of thei.r viscosity-and rheol ogy
propend.i-es m?aeme'en used as thi ckem ng agents for aqueous systems As W|t

ot her fl el ds Of'l' L 8¢ sent mveﬁé(dn rtrelgss 10. hateropflé:acc an nown R.aF heEer yga(%:};harISes can be

di scoveri ng ;Q&Wchpg deftbif |I|c colloids and
‘thickening; eu4iiae Belitneig vammoanos.thaabdyl &bm.eag\em Seen Uaédtaadm&teaig Qaa n2fof Bueous
Speci fi cati csyst@Bs.A- 2 058 107 di scl oses the fernentation of Alcaligenes 10

ATCC 31555 to c9é‘°n ’E%E@tl‘ﬂiﬁqfﬁbhﬁ @GUGWIt'tFPerP&!?C% |9fi fljspQering new

oHGEATI 208 1h7 Bigtalel S0 nan GioH o1 st

properties a'? ﬁ%ﬂ
aqgueous S¥§t@m€ 31 §e et'e \65‘ béﬂ&ld@rg’l’ﬂo Ghick hBOV able propertles as a thickening,

het er opol'y s asusgeadingl @and\bebilivinigSagprtOedpecdlly ny agdeeusagistedms. of an Al cal i genes

m cr oor gani sm dhe aesym m\eﬁntl@ mav«d!nsra n@w meteropdlmcmmwhivbn%wmwg\afbe hralpn dian
herei n ref erd/e 9‘1’:@;@ y (? 91'@"&"6‘!19' s§° 19' ige, hgge ';r’;:’:
present i nyefifE it L’& ‘ﬁféoﬁé g\? &5‘*’ mﬁig 3%5 Kaitrei
O acetyl gr ddupss gl fhuh wéu,s N3l appréfim usuo Oapa o.t Edcﬂrd @ present

neut ral sugan&nggdnis p&aarecmi/ grévangtbs@ganisni ARCC{DSN OvanagieousTErnt memlunmv&uﬂmerged
and, in acccﬂew&wdem\mlawrt ¢fean %@éﬂﬂe ¢arhpewwrgmand| rscomrepah%uet palysasghatige SH84.

| r a butitis
or gani sm ?%’(BC" %at khe %ﬂ?’o ysacc arigeaferrﬁ% y is mo e ac ;& ?n%f éa %‘%r%‘m ¢
ferment at n o |t QP bre O 3@5&1@ 3%@ in making the
het er opol ysaﬁfehibblyﬁlﬁclﬁn 194$vai9\4d¢ Gutlﬁtth@bﬁiﬂ’an MWZQ:QMUr&CoIfé&ioQ lBh September 17, 1981,
p ysacchar |td\9erammesslsn 3~t9n61’¢07§‘£96‘r eferred to as a "gunm', but it is 20

bel i eved t hat 9086" theGlacisoP f‘i"s&" %B@kwew eaiRenver,
prect S0 i e U T ST Al etk
in meking th ;ﬁgeiuuﬁaef: niOate B it HEEnoticbiebha (BXRY bERB Tokbfanes
Cul ture Col | spediésGn Bafgey’e Masidner 17 1981, under Accession No. ATCC 31961.

The or gani sm W&SYM sfb$ka$eed| \ﬂfaﬁcsm’tad |a frﬁiht% D@ﬂamdemla®a§nm ayretaryi shakenat 30°C.

Rocky: Nbu#t 9 if.lﬂ el et R oy e
gunmmy col ONYno dt eo\lrl CcO raﬁcﬁ&&:&%ﬁihﬂgngi ‘)@IP tﬁ §9|)eclai@ was
plate. The i en pure cultured on nutri ent agar. Taxonom c

studi es of ATC@ndt&QG(M Seaoﬂﬂas&bvas priogdred ih treébdsverfashioo @and esep @124 Hrotodmoguleth fivdftasks
Al cal i genes csptaining yarfoxs medi W3§6 qinepseal hesgiaghyiweredadubatecan aghakerat 3¢ forjabglut 73 hes
fresh. NA pl a?‘ge m"mhae@d" % gd?r"tﬂdaﬂ? PEQYRSCasY YVRIP MPass P aliB r SRRt ey By
hrs. later thi §1S«ﬁ&asimwe&umse¢i fh® of measﬂsm.epr@gphﬁfeloﬁlgas& Hignbsictr sMGEl, 8)grE ek
starch as t enmenida®Ritrse, 0. of rhbrso acoklaV\evizyastis @ige$tdE Suybedn nteabddRid/ Centiral Soya
[err]. Appr dGhiematge Division), BE gmd cftdextroshandf1]lites kf temwateroT teechHtof the &viemediustio alioubd @ to
and upon add*®ion of two vol unmes of 99% | PA a fibrous precipitate was
observed. Another YM seed flask was prepghgg | n the above fashi'on and used
t 24 hrs to inoculate five fl askpctIst ,ﬁguuaﬂgm,ng,,mgﬂogus nedi a and 3%

- glucose. Zhese flasks were incubated on a shaker at [err] for about 72 hrs
at which tinme the pH, viscosity, gum y| el d, abedr pisoduct vEwerosity WRePreduct
measured. THAdWS i ts are shown in Tatte 1. E™Panddi um X %hs 5 ‘Qﬁ‘ré“PGfs
di pot assi umgposphate, 0.1 gm of nmagngsy um sul fghe, 0.9 ofggaf amoni W
nitrate, & 5 gmof Pronpbsoy 100 (an enzymatic digest of soybean neal sold
by Central 3oyeNHBOGNSA%rNANG vi sion) ,7.030 gns o800dext rosed-@Ad 1 | it eNDof

tap water. The H of the E-1 mediumis about 7 to 7.8. TABLE 1 Eff
nedi a on gurg?]o? ﬁ’c%’f’@ﬂ“ﬁS Beer vis. b9 Gumag)o 11’/6‘&% oduct I\ﬁgé

pH 55 TR+ Hobe? salts y| eld (%9 e2Vis. niwo s E-1 o790 1200
6.3 1300 . 882 ND 50 E-1-[err]

7.0 6Q®ID: not determme@) 520 ND E-1 +0.20% Pr onpbsoy

5.9 38 OloLe salts: an aquio%gglutnon comprising: ‘1550 55 E- 1+[ er r] salts
6.2 s0 1800 0.790° 1200 [err]: not determ ned 2
HoLe salts: an aqueous sol ution conprising: 60 65 3
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0 077 680 Conc. in final rfedi' um (ppm [err] 20 S-194 prepared in shaker

flasks has exhibited the followng profile of .properties. The data are

obt.ai ned at roomtenperature. 1. VigGps) nd ,shear: Tap H20+0. 1% 25
697 84

Br ookfiel d LVF vi sc. Tap H20

KCl 1. 31:0% [err] 60 rpm spin. 3 Conc. in final 1660 nPa
1820 nPa. s [err] 6 rpm spin. 3 medium {ppm) 11, 800 nPa.
30 2. 0.1% No. 17SpjR,& UL adapter [err] 0.05 B 32 nPa .
34.5 mRa. s 6 rpm 3. 0.5% Wel | s-Brookfield ) _

530 nPa. s 6 MhogPan,0s attachnment, @9.6 [esMph235 4. 1.0%[err] 60
rpm spin. 3 1650 nPa . s 2. Salt and dye conpatibility: 40
A. Salt 1. [err] (satfé?®t ed) Cofiafahl e 2. Amm

pol yphggphat e ; PR e 45 3. 60% [err]

Conpat i ?)I e* 4. 1% er’\'rafc"H‘o“'2H Pkl Conpat i bl e* 50

5. 1% [err] CuCl, Conpati bl e* @1 "% KCl

Compati bl e* * The resul tant solutions were observed foy either
precipifation or gel #&%en; neither was observed. 8 8" Dyes 1. MIling

green Compaki, go2. Methylene blue  gg9 o2 Precipitate
(indicating S-194 has a net negative charge) 60 C. Visc. in ammoni um

pol yphosphate: Initi &a,Mo0,.2H,0 24 hrs oo hatige 65 _

910 nPa. s 720 Texture/ fl ow

’ 20 nPa. s - -20 4 ? 077 680 3r )

pr oper £ eg:, im redin shiares festiahas pibites e Gilpuie Biofle glATRPTHes ThreR yaaines
Wor ki ng yi era varde. 62 dynes/[err], 1%solution in S.T.W* *Standard
t ap~inat ers, vissoslly @ddatiear:r] and 0.1% NaCl in D1 water. Fermentation
conditions 10 Het er opol ysaccharide_S-194 is produced duri ngetHa@+&¥% obi c
f er mentét i%nBreekfigldiWBNise aqueous nut rPeAtOnedi a ud@eHQontrol | edX€bonditi ons

via inoculatygn @“Gﬁﬁpﬁ[ﬁn ir05gani sm ATCC 31961. - Theggpeii,a,cont aH&OaT%)'grce of
, kgiprgani c salts. I n gener @ gooGedabehydrates (for

carbon, nitrogerng sap
exanpl e, glucose, fructose, maltose, sucrose, xylose, mannitol and the 15
| i ke) an Zel-Usdi- dispinak Ubladamterd® i n conbi nati on &8 mfQupces of34&snfars| abl e
carbon in th@™Mtrient nedium The exact quantity of the carbohydrate
SOurce or SOy §enblblobkid i N the nmedi um depends dzp JAart upon E{d€mps.s

attachment, @ 9.6 sec™’

35
4., 1.0% @ 60 rpm, spin. 3 1650 mPa.s

2. Salt and dye compatibility:

40 A. Sait
1. CaCl, (saturated) _ Compatible*
U 2. Amm. polyphosphate " Compatible*
| “ 3. 60% NH,NO; . ' Compatibie*
4. 1% Al(SO,);. 18H,0 ' Compatible*
50 5. 1% CaCl,.2H,0 | Compatible* -
6. 1% KCl " Compatible*

* The resultant solutions were observed for either precipitation or gelation; neither was observed.
55
B. Dyes
1. Milling green Compatible
2. Methylene blue Precipitate {indicating
$-194 has a net negative charge)
60

C. Visc. in ammonium polyphosphate:

Initial 24 hrs % Change

65 ' 910 mPa.s - 720 mPa.s —20




:;fot hek |ngred| ents of .the nediumbut, in general, the anount of carbohydrate
:.usual |y varies between about 2% and 5% by wei ght ‘of the nedium These
icar bon squrces may be conbined in the nedium .In general ,: many

ipr ot e#naceous materials may be used B047:1688en sources in the fernentat|
g".procers.% Sui f@h},@ﬂo&pp,@bgrﬁggen sources include, for exanple, yeast 1]
thydr ol ysat es, srdtiebitiny@asfiow; $10)dartdh; rmﬁuhw toakd @ageed fl our, hydrol ysat e
‘of casein, cornsteep Irquor di str |l er's solubles or tomato paste and the

l'ike. The §0W6P%‘/ 1‘1;2 ogen, r alone or in conbination, are used in
‘anount s preferza Po¥ ¥ an Fe 'r‘r‘*r ut 0.05%to 0.2% by wei ght of theé

-agueous rredlswfruarErt@rma&y.sldlﬂwascrpﬁattsﬁ,d NaOl il watnge 0.005 to 0.4% Anpng
the nutrient inorganic salts which can be incorporated in the culture nedia
are the cu§erm¢atra "IZ;?“QHMSS ggl abrl ecof durr el di ng |s%)ecrrlr um pot aesr ur(? amr*‘rorlu um
: S

cal ci um "phog g‘t:{ﬁollr‘r q&gﬁ Prgfycad E‘&F’g}d‘ﬁ&f’é ?@%;H?(fgﬁq HERUS nutrient,

: e con ondm ns vra inoctlation with_the or hnlsm e medra contarn a
included agg, cﬂgg]tz anese, “iron an stum

shoul d be note e g 9&%@ esckrar o exarrp grs aryz the

1T ustrat i g, BEenet arzrrfhgé e sl Giloty e r%a%rt,amren

not i nt elde 4x9ct Q&a .fyrarthbeabo ra@Rodtd SHsBte uliil aflup¥M kthe

under | ow peerihgredianth df the rediuim. b, jn geﬁerdﬁthé)ﬂhﬂﬁdof\d&bﬂfydr@t’e L&Ghngms m\hm about

agueous s yé‘%@m* §"(s tbx ?Va'll"tr ofthe y‘eﬂweeﬂtsse q@ebon seumess (may be corrbined inttheameditso rt geeng

[ ere] per 1"}2&(‘) nsources‘ u";g'i‘f’ore a"‘mPee ?rt‘a?ﬂ’(?? ”p'i"g'f’h}““’?ﬁ@ the feraentatiop § FP°?5§ %'t%‘ t'|" ed
st hyd e

t, b I
out at tENRELahEof rae.m csrqst L8 'h.e Plubles O thiAbtb lpaste HAGHE fice. FHasoGtbHs ofUIM
results rtntr&gdare:in b erih &nQﬁH% bretib¥@i @rdmemtdrmratg.ﬁgem&huroeﬁth%
f Fom about by eeight ¢fah¢ equepusTinediyhl Rrbmodog 1DQItan ENnbsedtrdtha rhge CU0GW g%t he - ATCC

It

31961 cul turetmegngt 'tﬁ'éflscii' 9%’*?@ eve@raquuprasedrgme@dwrvaﬁqra §rp cudtieseary 6
to 8. N*ﬁh@iq@{re“ﬁﬂe& fﬁ‘ S i e Toetall Such ié‘dﬁ%ﬁ‘%ﬂ? BTl o o g
submer ged CUlK hbid bb otéosmat s o o s astartem Rladid i theiwiider %
subner ged st mbdta which hiftdy we ,@hdard Bdtiitehded t&ﬁﬂ\lﬁﬁnh@.nt y carried out by
i nocul ati ng a‘\ssnmatterbétemdmmr $84 maydiegmva undertitwe CaUlcbuditiongrid., inalelopipedwatgrsf er
to a pradu ?HbP‘P'r“Hﬁvfﬁ?é’f%rr?éﬁ‘f aﬂr%ﬁ*%%f&%%r aperd% gumin
constant 4 t1€ gﬂ.‘é

.%QcPUE a9 V5o SERY:Showblét, for
fer ment at i ggtinkuen foBt &dferaaueao e ftﬁ?béﬁtﬁ B8 e o e et

st ages of Fegi o eeaubipiendia fdriyowiny the ATAC 3186 iculfaré ad prddacisEwel palysagearita B-10€
any sui tsgbfans \@mﬁvmabmﬁrﬁ tof8. car bon and nrtrogb{; sources. The seed flask is
shaken in é:gﬂtﬁg'{ E& o mon hd té:“s:g%[ner UT""[“‘%‘H“P'"P@F" quityre ftiy grefegpd
unt' | gro oh gﬂ Qflyn is @J?\Qerﬁ dified 3&%{ ﬁo%wa{ldgrysuggtfm/\drugrehtsmMWﬁp

i nocul at e fhle'bthﬁl"e and, 2REARAsIS tPPSrodtiet .uar périnitiny tREFdGrienilor tB Plob¥Y at a constant
1 nt er ned), atempsameeofsabost I0°Ciok s shvuaefurtse\ecw dayse devel oped in essentially the

same nmanner, thddfermentatibiist inRibtell NG aCasHIRdY faselof tribRiuhd @8 konb Id? thérB Btdgass b sRed
stage are Ue\&ﬂbptnenti Trecwkrizbemédhen for cieblsebd stagerveali hermany Stimblecombihatioe df Edriskand
re shaken “&109‘?1‘ souae 'éh?tse%def i3 ghakandn ¢ WSGQSMR?Fat'danba'rﬂﬂa@Pt JoP(cfortrcp doys.
the i ncupaf] ¥l ﬂh ':%ﬁ“fén%"‘e i} ‘fﬂ Nedtie b ﬁ'ﬁ‘“’”%@ %"useé re%?ivée‘?‘é"b&?:ii’;ﬂni‘.aﬁi
preci pi 8 olda HGRthtontonia o ot Rlsk fréth ‘ﬁsﬁ sostldibhedt UseiB ndb AN he
or with theroaharehadeduum rmbe.of:mmfraéksGBMwa(kamataEor&{inﬁéra@dmhremts@éraﬁdiysmmet
boi | i ng m redrfthe.inchbation parige the ceritentsmbthie flasks are eecqyetefl by prbdiritatian with2ch3plutnpeeof a
ferment gpi G:I,'i;sj;n 'P‘t' &Eﬁ"e’s '%‘?K@a"ﬁﬂ' A7 B dheplsaholsin '%ﬁ%’&PBFB"éMﬂ‘ 8p: 1peaigegol yyater
aer ati ng t A& d et A Tk %qrraérgb.éroccg o bt TGl a3 o
medi um i s ami&,rurrud:ﬁeahheratem@ taer\rdnﬁsheﬁb tb 4l rAdthddPIRP AUtAdntBGEurR f
up to abouts alerup.in i cank erxdtéritized by heating artarlnpemdresrad:mmab@t 12102 Ubat @dlingl the a
previ ously o “'5?@@(1’ Gf:‘?‘h‘é?t r‘d@gjrél lig 'QH&M QI’Pa‘g" saWdofc He 852‘1‘4"@9 rPEH‘tr!"'&t ?'IS'Qt‘hFS
per m tt ea d/gz}t Q?@%P hferqrjtne (?ép gthe' tgsnfperatur f ?Uou?%egﬁ%slﬂre\g%?%dggys
whi | € agi t gioalkingiNe/s0ioa 3 b aursgy Gl ToR the %r%p DudHptical ar ni g
t enper at ur e aAitha TCR057961Tdain e GebvaD Gndef a [bidad uﬁw&gmt&lene‘a.aléaﬁdm&s the following
parti cul ar Ipsefesngd tcentlitfops atelrecopmesndedat i on of | arge quantities. Although ATCC
31961 ca‘f‘f egﬁr own under a broad spectrum of nedia conditions, the

fol l owi ng pr &hgFif ol thifSindt &n Yo GOITTYEIRagaP Chobia riotibd LM 49 04
This cult U'steFUéSuh ﬁd&@'nﬂi@fmap&%a%mmalfhrs v&hﬁar?iali 'd Y %Q&I‘f&lﬂ i
used. A vanNAaHbwévas ithie esadibbdietevr@ble wini YO agedes not produce pol ysaccharr de

Thi s varffant ©nYMragérsthe sgigpishegethea fizeah1 5@ mh [affertthge days ingabatipiy\fiynieal wilit types
readi ly di scernable on YM agar. 65 On YM agar, the colonies reach a size
of 1.5-2 mmafter three days incubation.sTypical wild type 5 0 077 680
"colonies are yellow, round, entire, convex, opaque, and glistening. The
colonies are hard and rubbery. Th variant colonies are raised (but not
onvex) and soft or mucoid rather than hard. :



The culture should be transferred every three to four days..In doing so,
singl e col oni es shoul d be picked .for restreaking rather t han t he dense &
of growth. 5.2. Seed preparation Fresh YM agar plates (48-72 hrs) are y
to stert either YMor YM0.25% [ @rQ77 1680s. These flasks are i ncubatef

with &b%%}g{iﬁ%ﬁ%mi N uné‘reFItlr% ﬁ@ﬁ?& %Eliflg dhd giRWning O béloiestaft HakdR rm}{b@rm

YM-0. 25 Ssed (bu ohvexPhACEofSArakido@ dthel BBR harlOr 24-30 hrg,
of these frthaekrmraﬁreuusedrahsrenrermulyah:ee & fowrcdagalin deingdl £, biegirweibwes shoult deYi n

3L of t hiekefldbr restreakjng eathrbr thagi therder@e @fs of growth. d ucose 0.5%

K2HPOA % m‘gﬂon Pr onosoy 100 15 0.01%
MSO4. gv lates (48—72 h a0 strtQitie Y or YM+0.253% k HPE/ B3, TheQGHd M
size of 5 atéoﬁmurﬁ%ﬂﬁﬁs if at 36PC 3Rd ﬁ%}%fe&esd Q—J'SI%Q oétrﬁftotfkbeh FMrayMi+O28% LA, Thi S

f er ment ﬂiskﬁn 22 Brsi Aftecgnakiod ati3D°€ fari26-130 tire, tihabfiticase fiapksane used toroculgte@ohg-gallon

K- 60/ Bafesher@or(®9taining 3L of the foliguving seed, nasiinm. FCA 200 25

0. 05% DOW C 0. 10% o Gl 3. 70L Fernentor nedium
The final fermentor nedium bg%t he sane @qslp%Jiue seed nedi um except that the
phosphate level is |ower: 30.2% 0% Promosoy@oaicose 0. 05% [err]
0. 20%s Prormsoy 100.00%01% MgSO, . 7H&r r] 35

0. 09% [err] 0.01- %W A?'EHNIO@am The pHis controlled at
6.5-7.0 with 35%KOH. The f&/ ‘rq%/étlon WiATh at' [err]. Fermentation tines

range fromfiRschitm!yz8 oti-1109%H8@ed %28 CoGHdursAS inbauntgd tgfidal RiMeabRnid Mertdtion
neasWoes dmpatibly ek thiecbibwing-antibamissconet er, spindle No. 4, 60 rpm at room

tenperature. Conversion efficiencies vary from 44-59% w th 3% gl ucose.
Fhask results have shown th 'g err] canpi p substituted. The organismis
~either very sensitive to sogiokdh or el segdiagoea definite requirenent for -
pot asgi um Recent flask worlgob®s al so i powcat ed that higher |evels of
Pronosoy 100, i.e. 0.4% can1e®%sult in Botabér gumyields. 45 4. Recovery
On conpl e7t|on of the fermentation, the heteropol ysaccharide S-194 nay be
recover é.d %%fl af?erm ntor m"l%f I'T'ItIQFI err%q;e%%étfl’ne(}?lﬁ# xcmtt tl‘ﬂe ogﬁﬂam I&eﬁglomlnt
whi ch,is a ot PUEt it eropo ysacchari de and does not react
with 1t. In this vvay t he hewgmopol ysaccbmedsde i s precipitated from
solution. The quantity of 50.08%l vent en{dH89ed eneraIIy ranges from about 2
to about 3 volunes per volu ozgf fer rre’fgaﬁ‘gfﬂga Among t he vari ous

E over

sol vepts which may be enpl 038 ,are acet al kanol s such as
nmet hanol , et hanol, isopropag® _,_oaagbut ang t.foa'i‘ec butanol, tertiary butanol,
i sobut anol and n-anyl al.cohol. I|sopropanol is preferred The pH of the

final beerThfseruto cbnbdleddEﬁr&'é@IWEtt'gi?é %;B B‘e\mfmnnt dsrup at 39FC. fg"rsm m
'TplcaIF ge {ref SPefd i vl err]
% melg 6 ggzgh?t rig)m tem onvers on eﬁ—’é‘g %lﬂvg%en COOI ed e

for

abOUt 3 é%k r sﬂmévm&% fhaNMHO, Qihn@lf bekb&trﬁrﬁdmbrgaﬁisrﬁ paiitherabrg 6éisitive to

. c,gncent &diurD Br éde Haba Béite @quimerentfechotassiumysRecenpfldsk wrkdias #lep indicated that higher
h&t er opdevels ot Blemobaye100s irrddbre corereptininagrean ayBeYieldsthe solid is recovered by

separ‘étl |t fromthe liquid, as by filtering or straining, and then

drying at fef6h df HERGHrdhedtidh; th@ Qeté‘opﬂsﬂcﬁkﬂlda_ BaohaBeGcoldredbyitRamdht dfer r ]
for up twe faﬁhem Ibebrwith 4 MisEiBid-sativént Whidly isch podF sohtdet for thp bbtgepalgdacahantie abd 194

The het doespol rymwaharlnd'@\pavddumo sax:mae@m:mt@eq;me@wnorhe F‘?’ﬁ'é’i ally

of far
car béﬁym{mbemﬂ%%slg :olvents% nfiigl@be empé cf'gge éce?trire an oévg:aal':lT olsrfeau s met nol and

about tll?om %gia dnol, n-butanol, sec-butanol, tertiary butanol, isobutanol, and n-amyl alcohol. isopropanol
: is preferred. The pH of the final beer should be adjusted to 6.5—8.8 with H,SO, prior to recovery. Typically,
the fermentation beer is heated to a temperature of about 75°C for a short time (é.g., about 10 to 15
55 minutes), and then cooled to about 30°C or lower before addition of the solvent. A spent alcohol
- concentration of 55—56% is required for precipitating the heteropolysaccharide from the fermentation
_beer. The solid is recovered by separating it from the liquid, as by filtering or straining, and then drying at

elevated temperature.

60 5. Drying
The product is dried at 55°C for up to one hour in a forced-air tray drier.

Heteropolysacchande S-194
The heteropolysaccharide produced by ATCC 31961 is composed of principally carbohydrate, about
65 10% O-acetyl groups, substantially no pyruvate, and about 10% protein.




f6 .0 077 680 The car boﬁydrate portion of the S-194 pol ysaccharide

contains about 9% glucuronic acid (based on wt. gum) and-the neutral sug
gl ucose and rhamose in the approxi b har ratio of 4:71. Call oidal
titration (DI MDAC/ sul phonic acid net %)7"& potentiometric titration b
i ndi C@ t he TigeuatboBydeate hirton(oBthb SA94/pboliesithavide htaB it % GuAGT agiatZsdt)on
An acetyl Q&‘mhtawthedfeuga'rmg% WagoseIGOQrframneq# ibythet armscdxinvege enolr Ritto af Yetous

!'solution qof . i %sﬁarc'ﬁ SQVF@WE"’ figatign heth ingjcpte e gumy
‘treatmen; WRESY g @&G{zrﬁfstgﬁ ?“?a Wg 4R 2 Spudd3S Lol Erg%)guivmh

Bi ol . Chersn ak& tmar @it QickerRélcridiia nPfs

[err] at [(&4e fBM d‘hemr Id’mzms-zsmfter cool ing, 0.5 n1 of 3 mg/mM xyl ose was
added . as a;?a ?jﬂ' Pfr$a1948‘19mmaf|°ﬂzed$a | €3 %&%@%&?&Tﬁ%l&@ gf‘iﬁd@p <e’fQ§51"r11¢:f(gf
sat ur at e,g '"9% Spyfate
iy SRR %ﬁ D R
After center,an‘owgedngry s%&pm Were%@%niea A hGdHDBAIRTMeHd! $40Chg/ml in cﬁﬁm? dﬁh@) aMar e
evapor at ed\eatéi gt 93"& 148 mingtes.d otherconted sampdes i0r1 r@).ofl rettitilied alretickanhedrida ead—i(aldec( z#ﬁ
my/ml in o ne toa%equéaﬂwu‘teat“@@mrsrwemameﬁ@vess liayig cbweram f
sanpl es, ‘iﬁﬂlﬁ@ ;?ra‘v AT LY S doe L e e %?ﬂ‘@:f
_heat ed tOB[aﬁ»‘ti Harro ﬂlti@ﬁv 6739 laBdh V¥ 7 46 A ! Se TiVe 238 elohrHiH

chr omat Ogroap'l’eyneofralkﬁgéri‘]el r al donom trile acetate deri vat ives on a

-1.D. glass colum, 3% SP-2330, on 100/ 120 rresh Supel coport. The sugars vvere
|dent|fF‘éd and quantitated by c ar | uégentrc standards [J. K
Baird, M J. Holroyde, and D. err% "%@d“{gi@?%) rbohydr. Res.27464--4671.
SheTabl e 2f or det er i nati onsgfart he neutral sugars 20 :

TABLE 2 Total neutral sugats—+A—S3494-Sugar—""— W. %25
Rhamosé& Blpmnpseg ucose 20—21 73-77 Mannose

ri bose, and arabi nose G':::ze LBoe amount s 73=8% total 30 The vari ous

" neutral sugars of the pol ysaaggaaarb;ngsges were alsg shahacterized by use of
descendi ng paper chromatography on \Wat man Necs%liogdnr onat OQraphy paper usi ng

" as the solvent the upper Iayer of pyridine:ethyl acetate:water

- Chr omat og [ﬁ €n’E‘e\XE’ iqus 8¢ W°ES§F'PW6?S were ar'-%.’tcba’éﬂt 'Z f da’rﬁeﬁdmﬂ paper

C p f
aniline p |§: ?o%? t gﬂ%ﬁﬁr sh Ln‘t1 Dt and
co- chr onmataglgh )thhlE s&U\gﬁEg Wntif yS:B fhro ﬁgﬁ |th sugar
reacti oss \aiabhdardshandanyi the Imcqﬁbrbdml raioﬁon“ @ak) et anrlfﬁb@hghIH@Uéa@IMC acid content of

t he pol ysacc?l&rs'@efomgc'd@mtpm dhp sellzsbmdb Idalerrmmwwvt decarosylatiely mtlh Iﬁ‘%l c

o R R e R

Chemi stigy | | Papbr3slectidphbresit s desetfob the .a;ratran an@iéa&dvegam.f.&aﬁen EIhe RFonit- dids
8.9, and 9regér ﬁrl)metfhnmzaﬂl éddemysrmvs&ardpéoeaedoéboﬁ‘e P8 duots]OF this aRdkeewn uronic acid

el ectroph ﬁw wﬁ@?perég er(f:tqrgteh@rog eﬁ'%aaperrﬂ‘c‘t’eﬁiidm@Wte&ptrqpéoqerﬂ%m%iprneggﬂtg? of
B e
Carrag el eetan@rﬂspﬂmesat&r pmeépré\demm@&n% rasislart luahic’ 20 ﬁteiaina dzua&h&akrl ed out

-for 2.0 houréﬁ jinfragedp peptrumn if fative &192(81@ CadapnMitkd| mei¢haleineet KBypbriipte STihe
appar at us é@%{‘? ﬁ%{%} resfé pegks ﬁ’;drs o 92Y e nedndn 2P ey | ipdisating hiydsewl. di p
[ eagent gt 8 rb¥5d Db SRRARAR thtion WRe WGy
Spot s wer acchb@ingCo e ﬁr’ﬂbéiluﬁ?‘b ﬁdefNSi Rdfbrathnti [Rndag) ﬁ&d%h‘rﬁrsfm nq‘ﬁ;isﬁ)' %8—0}1511;“
gl ucuroni c aihedmethyl eteennderivatives aCite sugarsdas deir ddhvel beatatesr wese Gepara@d e@gegasi ng
an acid- r$§P'§ga$fﬁpﬂ¥rﬁﬁrfﬂatetePﬂomféherﬁ methylidgrixatiyes of glucosergndiriemmasecate giverdinr um
of natr 4 was made on dried material in a KBr pellet. The
heteropolysaccharlde evi denced peaks at: 3400 [err], 2920 [err] and 1725
cm indicating hydroxyl, nethyl, and ester groups, respectively. so
Sampl e of S-194 were di aI yzed and freeze dried after fernmentation. The
sanpl es_ were nethyl ated according to the procedures outlined in Sandford
and Corffad, Bi ocheni stry 5 (1966) 1508-1517. The net hyl ether derivatives
of the sugars as their aditol acetates were separated by gas
‘chromat ogr aphy. The rel ative anounts of the O-nethyl derivatives of glucose
and rhasgnose are given in Table 3.




55 60 65 7 . 0 077 680 TABLE 3 Rel ative. armunts of O-methyl sugars in a =

hydrol ysate of net hyI ated S-194 Approx 5 - - Met hyI sugars
'Li nkage . mol ar ratio 2,3 [err] Rharmose : 1,4 -
T 2,3,,A,6 [err] ducose TeOrﬂ?EI%O 110 2,3,4
16\ 12,36 {dik ;& ucose 1,4

115 - Relativé -afhounts of OLrﬁJtﬁ\l arkciﬂsaehydrolysate oln%thglated S-194

1 S-194 is, therefore, nost |likely conposed of a six nenber repeating
conposed of equi nol ar anmounts of the five sugars of Tabhmeré&.and gl ucuronic
acid which is nmost MetRdisysset t er ni nal | Yoeghked. Het er®pef Pacchari de

S-194, as determnegon T iI“T SLent sanples, has the TplTow ng profile
of 20 properties: LE 4 6I Ut on propérties of S 194 25
Sanpl e No. Test 2346 " Me, Glucose BRrifndl BD 1103 BD 1104
BD 110% 1% Vi sc/ STW 730 900 1120
1190 30 WrV (dynes/#%f r]) Me, Glucose 6"@) 37 1 48
50 pH stability Glfcod? 2-12 12-12
2-12 35 Heat stability B o  “azew 318% 219%
283% V¥ sc. recoveryzFann Ebﬂhz(@k'\i\ie Shear1xéability 1 +67%

0, 0, 0,
:ﬁgr{O e B &E% % %h 7r(?pgs% sgfg\réern'l\brégre%laagrug %éé] 1o rr(l.dnof equ/lom\é{afc'

g £rjn Af ] f| F 3 and glucuromc ad,g@v ich is most likely not nall linked
gig 82 Hetergpolysa o |ded | Bs determmed on four t samples, has the ﬁllo A oB ne -
0 properties: . anaar ri ne

-. 50 The pol ysaccharide S-194 i rrparts VI SCOSI ty to aqueous nedia Wnen
di.ssol ved. in water in | ow conc &1 LE 4| L %f useful as a thickening,
suspendi ng, enul sifying, stabil t'?l'bpmf’ffﬂ?si ¥atMg, filmforni ng, . or binding

agent zsespeci ally in aqueous systems. S-194 rga,s,p@ Ny.gh viscosity and
working yield value (WV), exeeH-ept—stabi+ty—te—heat—shears—ana—enzynes.
It has goodTeﬁtscom ty in brine Bh&87a con®0ahios vi sc®®i 194 over 89 ‘p‘PfSrange of
2.0-12.0.7TT, alrTy g Thi cke g erftteieney T h AIToni um
ni tratg fortr'n/j’l af‘cJ%n@.stcpgS Aqueoalggsol ut i o%égof S 1941?@0nb| nedq\t}v?(flh- guar,

hydr oxypr opwWyviidgiesici@?) hydr oxyeaglyl cel | ulspse exhi bigg synergi sbi c viscosity -
i ncreases, conpared to solutions of each gumitself. In particular, it has

uses in thePHE®dM ng applicati2ord or prddiéts: adResPves, wet12j oi ning
cenents, SPRgkl MG comPOUNds, Gan, sealing,gpoil er czqggpounds Jedy €X

cream ng, vveiE ,g}gvg,p .dn uxes, brazing pastes ceram c gl azes an

extrusi ons, sgks@ners and pol i shes, enul sions (latex, asphalt, silicone),
silver recovery, seed coat i ngs, %ray control for 60 pestici d-es or

her bi gj des, Shesh % pgst i Ci dest82%d her bi*®%es, t ob8%0 bi ndet’@%

vvater ased ‘:ﬁ&,vﬁ 1‘ foans, |eather finishes, textile printing and
finishing, wet-en paper additives, wet-end paper retention and formation

ai d, anti - sBiimkvigsor@pBemds, nol d-rel ease agents, |i quid resins, slurry and
paekagsed exphdstroes, petrol eum and wat er - wel | dr| | 1'i ng muds, _pet rol eum
wor kover and c§ % g 1uids 3193%t rol eum sti mul ati ion -
TOES R, '30 —
¢. Permian Brine 618.0 : —_ _— —
d. Standard Brine 350.2 - - — -
50 The polysaccharide S$-194 imparts viscosity to aqueous media when dissolved in water in low

concentrations. It is useful as a thickening, suspending, emulsifying, stabilizing, tubricating, film-forming,

or binding agent, especially in aqueous systems. S-194 has a high viscosity and working yield value (WYV),

excellent stability to heat, shear, and enzymaes. {t has good viscosity in brine and a constant viscosity over a

) pH range of 2.0—12.0. it also has fairly good thickening efficiency in hot ammonium nitrate formulations.

55 Aqueous solutions of S-194 combined with guar, hydroxypropyl guar, or hydroxyethyicellulose exhibit

synergistic viscosity increases, compared to solutions of each gum itself. In particular, it has uses in the

following applications or products: adhesives, wall-joining cements, spackiing compounds, can sealing,

boiler compounds, latex creaming, welding-rod fluxes, brazing pastes, ceramic glazes and extrusions,

cleaners and polishes, emulsions (latex, asphalt, silicone), silver recovery, seed coatings, spray control for

60 pesticides or herbicides, flowable pesticides and herbicides, tobacco binders, water-based inks, stable

foams, leather finishes, textile printing and finishing, wet-end paper additives, wet-end paper retention and

formation aid, anti-stick compounds, mold-release agents, liquid resins, slurry and packaged explosives,

petroleum and water-well drilling muds, petroleum workover and completion fluids, petroleum stimulation
fluids, cosmetics, pharmaceutical suspensions and emulsions. _

65 Also this gum has utility in food systems such as jellies and other high sugar systems, beverages
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fluids, cosmetics, pharmaceutical suspensions and enul sions. 65 Al so
his gumhas utility in food systens such as-jellies and other high sugdr
Syst ems, beverages 8 0 077,680 -including citric acid based drinks,
pr oducts “i ncl uding ice cream and yog@r@77 8BQd dressings, mxes, icings,
and ghazes inchiing! pisric 4id0sksdiOsrinkd, Abin\FEARISndUANGSce Gebih Sl BGH, I8 @ GileBnds,
and ba fi | Imireggcings, gd giazess sepps, padiinge rfarfraceo 8d, camnedarsiirsipaetsioads, and ba
ferti I|zer§"'"9Fhe mate |als ed to roduce su enS|ons 5 are conmon to aII

i
types of fgretclo&thpa"?g |I g:s' ‘:§ lF ﬁfﬁ Eﬂ § o sslum
pot assi um niogédedE Riatesial ﬁﬁé fhohib! Mé §utioRt d
ur ea/ an’rTDnblel‘iﬂsmo'trl’nﬂinQ GIMdUDAN rsolbﬁoea%ommbryesoamdeobhwomw& brﬁlﬂﬁnmomum

‘Phosphat e Bwphﬁe@ whwb lalgelserysise |0f:mm9ed Tamtoa nmmon!m #lw bra ti@dd afmatium

R R

ot her gr adﬁ&yﬁhbébh&té.a! zaJoJ o alld sk PR snqu%ﬂﬁ:@s p@mmnumn%
such as noederiveDsiihoughpthe Swiete sd( diled® saﬁdrdalmm um phosphat e (DAP) have

gai ned i ncredde@nycewersigncsabiliges cpmmavalw ussH 19 dae en glpy, m'mﬁtw gergonitake h

-as_ureal dnfil °§n§%ﬁ°5&1@g%§@ﬂ§%§em Tt o 5 et mﬁmq‘he'ﬁ,ﬂéte

bles and seyere dus en arise fr;
are predom iogsrbd?emeéﬂi‘im
and nitrat enaa.l:lteaeramh &d du@r, tefieidse JEMU@%J éj\d smm lasm @ uSiialPintdnRtible with the hlgh

.commer ci al kepcergretibns of dmnﬂumspdwmpbéta yr ot thpb gl te or bentonite)

.CI ays haife sé’x?l—i/Fa&Fha A3y %b'e ‘v'r'sac\ws‘n jie g}@rﬁe piaseh a@da%ﬂw proper

sol uti ons &‘ﬁ; czﬂf §‘;§§g 33 ?‘ﬁf"f' Y AREAPECn 7Y lapppot

c part eme u §sn fak reﬂson@ iR thd pebBratidnalsBRtidrod GO R THOAHA S

used. d ayaVarm’}e \odtercor wa'atzmAN/emﬂxmeorpemén aidiies ofthe @timertha pilospliatds i@loabdlyy the
surf aces? oweasum chleride. $rid4 elao éh@h@# glr@t!nch ta@/agummu"cetrata F@B@"ﬁiéﬁ‘\ﬁa?ﬁ? 0-99r

and xant ha??'?g'gjrff afﬁea'ﬂga%fr? W"P B%’m SeURap f‘H"‘Pﬁ%a'ﬁ° ﬁfﬁ‘b’ﬁ ension
ead co tam h s fheh di the gen sol |s re |n| u
ammoni um-p
conpat i bl esmetnb a8 waid e var| et%wo a‘%ﬁﬁhﬁ% (‘)Ns'tgsauéé sal té‘éﬁ as 'ﬁre pr op%r

rheol ogysot 0 [Jihedsedevelel el 98 irsqospensioTiertiliaieds 0.5 01 5.0 mousltwatoen@e(sza vt aseférybly
absor pti on!- %F%io P?fé‘d'é!??ﬂl“l' °5a'rPo11§ rYYt%it @ﬁpramqrew at ‘é,'SCOH%J*!fF?/ I"é'i?t? solutions, a

sesoct s cobuit, sy Bkl e e e B B

first the pnedeadink Qﬁgul Ifbalsrgieyﬁﬂd(?lg staBii rifk ﬁiblp g %Otsn is

wat er/ UMl eomirhonpdcticans griridirepestititieto Oﬁnallfpahlheﬂmbdiﬂbﬂah&'SBhﬁﬁﬂfe 0t prouwel
y the 25 maamre ﬂmlmt;mnslelre balEsmﬂs)ﬂansllnélb agd gyuﬁ;w;;sua#g‘ to?crtlzd eltmtlclesand product

urea/ anmon R0 ‘9 Pi9EesH 8¢ s gionpding thickenep

m xed gr ad ;" g:;, 5, it V] E‘% 2R v o IR o PO ?Qﬁ%@uﬁﬁs

whi ch aleead hsm&aaon. awer\utaf.reb b Fef, &audtﬂeusuedadgyex&haegﬁwhrcmgenmsmeutta9@
Thi s resul tlgstiativei Nsuf fi cient clay to suspend the salts. The use of UAN

_soI utions pRMGle scous with S-194 hel ps prevent viscosity loss in clay
st ens asProﬁlrdtnon:éOS-194The use IeveI of S-194 |n susp enS| on fertilizers is

i to 550 hggstla! c'ed( S ‘2’3130"’@51 g{gf ocu! ithga dpogfw, t@g%ﬁr"&‘g
(0 05-0. 15( sfe EQ: (ﬁ ?elllélg %@ %r ?eaf ‘6”8%573 to
'sol uti OnS,macuI&Eee BlUd-IRér fermidr |c§nt éeOht oug

1. 0% by wei ght can be used. S—-194 |s partlcul arly effectlve I n suspensi ons
of flowgple pesticides due to #€% high vi sfd'mﬁy at | ow concentrations and
| ow shear rates and its excell % shear stga 1Q4i Woo During the production of
flowables it is 36 comon pracghee to gri % ,,pgstlmde to a small
particle. size in order to prodeess a nore a§ 4ROJIV6 product and a nore

st abl e gyspenm on ball mll s Owﬂnd m'| | s SAGd47atantifodrar s ar e used to gr| nd

' t he particle he -] rcl)lgeuv(\;e[s rr?‘ gﬁ mpt'fl:e erglon a?orpel Cegrsmmute {a .
avoi d sheag, eqmﬁ APMORG florebddf terlafiets Blsutelgo &mﬁé}gm‘z ARCEdblostha eR/ ﬁﬂﬂ}rﬁ'ﬁﬁ
t hi ckener thieabed Wereiséh fof |n$dilﬁterﬁ BOL fa€indntod Cotsining2d Htkrd &F tsafo‘aaﬂ.a{;

that it may be added at the beginning thus saving val uabl e processing time.
40 fhe invention is furthe?r"%fl ned b 'lrcé$°erence to the following

exanpl es, whi ch are intended tg) i1l ust Y 1 anple 1 Preparation of
S-1 94 The initial seed flask &@if ai ni ng m? YM brot h was i nocul at ed

Wth a |loopful of a culture 45.4e4 cal i genesi,8@eci es, ATCC 31961) from a
fresh N plate. After incubati®¥% or 24 hrS§Ga‘t71[aetlfp§mv\A'th shaking, a 1 %
transfer was nade to fresh YMflasks. After a simlar incubation period two
of these flasks were used to inoculate @five-liter fernmentor containing
three liters of the follow ng nedium 3.0% G ucose 0.50%

[err]




0. 20% Pronmposoy 100 0. 01% [err] 0.09% [err]
0.07% SAG 471 antifoam 55 The tenperature was naintained at [err]
~and the aeration at one liter per minute. The .agitation was started at 400
RPI\/I an¢i ncr‘eased thereafter to ensQr@zp®8d M xi ng. At 24 hrs approxi matg

R S e o2 ot ' Sl el 10y 0 Bl 205 I
20 l I ter Sf ja g' ﬁ@l JI?P ﬁiﬁg@ﬂw gqned at above the additi The a t;gl
Gu &rally sef at 30 ?Peased to a maxn 3@“Pl&h(6 6&0-% onsure good
[ er r] 0 0:9 féing. The results of €id ferrdntation are given below.
SAG 471%anti foam 9 0 077 680 The tenperature was maint ai ned at [err] and
the aeration rate,at 10 liters m nute throug{’]out t ResjdualidrboRt i on. The
pH was aut orati cal9%y cont?bl | ed 3?' "asﬁbve 6.5 he addi t 18 of  25% KOH.

The agitatio wased hist i al lsysset @io 3. RPM angkgsiras increagge, to a maxi mum '

of 700 RPM as needed to ensure goo * m xi ng. The results of this
fermentation are8yhsen bédbw. 523 giPdunl cari8e Age 0.1p Beer
visc.* . hekd source 66 hrs 6. 75 1200 nPa..s
0 gy, *eronifud \EL Pt BPRrs 7,44 2300 nPa. s 1. 28%

0. 1% * Br 00khé incbnMtibn ligupr was theA hedlsd t6 BpprdMithatdip7sFtRr 1L IBBHRAdsiaRdthbh EJoRE taVAS
t hen heatambletnoteapenamm Titeet fedmenfatiorr lquérovas Hen d8deditonhtee yolames ¢f[98% isopobardi. Tige
anbi ent t haride arecifitptediag fibravs raaterishwhichvesreemereq Wity sigyd J;J'V'E'ﬁ ingacforced
vol umes o Q’J;a{@fcggg‘?fg oXImBRly 4551ty et gragpiled P Padeg 9egtifief pr BRI
mat er i ao vﬁtﬁ was recovered with a sieve. After drying in a forced air
tray dri eExample[2err] for approximately 45 mnutes the fibers were milled to
owder ,S-1¥ctaxorfored as -BD 947 heter opol ysaccharide -S-194. 20 Exanple 2

S— 194 Ta%r&?%:‘ “Rﬁ PF&?‘[?QT cal observations 1. Col onial norphol ogy 25
On nut rgseht ot VAt S Bl Ly GoloRila ShaRRNREY Gl Y1 Blien i ahAH0E "
and t he" diofoRTab lachel spprexi@led @ JHBAG afdd RHcGBakiom t {86 Yoldn v WaseldW pighbRed -
days' i ncodaditfsible) 'Fdnmdceﬂtumgbnvas opeelié and plisgantrig! Bal rfbibeny-tekitdré s lobssjvedound,
entire conv@kY afel!;a'aq?&ngwmee’n# "eNIo/Wlﬁ'l!?e nreeexrqarredﬂés-zamyepwmrem
YM agar ﬁé}z ilﬁ r%egc?f cploryébﬂpw ngaﬂge |re olon st%feﬁ%f en rerggggygvg

pu

very ru
ihbtiation ma%@%be'ﬁantr. ﬂgsc
-(non drffusrble) round entire convex, opaque an 3 glrstenrng T e -

texture of Cbmromdrmwogbecarre very rubber and- entire col oni es were often

r emoved \Aheﬁhq @ “Vﬁ?raeﬁffmﬁ‘m?&"‘b 4 wabam ﬁ@@kﬁrbw-x Agaliptian; ie., °p lfs
appear e(5:l buﬁﬁ: ﬁ gﬁ;@ F'§{f¢';?s 'at g_é stmﬁvg "I‘ﬁtép"sf'ra vaas
~a Gam n eme.rt ¥ #, m(ie asga.lalgﬁ{ Wit tapdrec:

- cells wereads?S nono- poI arI y as vve I as perr tr| chously flagellated. Capsul e
" spor.e, and QodMﬂsh'atm@ﬂlsmer vb g aertlr seghyldroonytbemywtﬂée Feanishees"

' not obg 8r*()’é’d’_4 t'\f'édrl“ f11 g &F’;“t’ %' g
the cel | ,;ragmm e gzez;t P Ao e T e 7 (APl
. eqnds.” On. YM-agar, fs were |arger than those gr ovvn on nutri ent agar

';: 'The srze 33f(ir¢vh&ucﬁohh wusreo 5-0.6 40. by 2.0-4.0 [err] the majority of the -
-~ cel | s &r e §rawah efithe strain wapimited ol ap|the aerfade. Peltigiewagdqrmed inbothputrigntand ¥y prothwer e
~ of t en"-obJET Jieh§ g ’B%\Iﬁ"seéﬂ"é"aﬂ\‘ M‘i‘fg"@”ﬁ'ﬁt""a? (XA JM 8P"nous matrix which was

ver y r ef r@%Huﬁog‘tﬂQd@r{d biochemical tests
- ~ The following is a summary of results of physiological and biochemical tests employed whrch are
50 listed in Table 2-1. Both cytochrome oxidase and catalase were positive. The organlsms utilize glucose
oxidatively, but not ferméntatively. No anaerobic growth was observed. The organisms could grow at
" temperatures between 4 to 37°C, but not at 40°C. No survival was observed after incubation at 60°C for 30
_minutes. Maximum concentration of NaCl for tolerance was 1.5%. The organisms grew at both pH's 6 and

: 8, but not at pH's 4 and 10.

"-86 . On TSl agar, growth was observed on the slant, but neither acld nor alkali reactron was observed, and
no growth in the butt was seen. Almost all standard bacteriological tests were negative. No nitrate or nitrite
was reduced. In litmus milk, no change was observed. The organism hydrolyzed starch, gelatin {(weakly),
esculin, Tween 80, but not casein and pectin.

The orgarisms produced acid oxidatively from L-arabmose, fructose, galactose, D-glucose, Iactose,
60 maltose, mannose, melibiose, and sucrose.
The organisms were tolerant to 0.02 and 0.10% of triphenyltetrazolium chioride.

C. Nutritional tests’
. A total of 129 substrates were employed, of which the fo|lowmg 23 substrates were ut|l|zed by the
65 organisms as carbon source and energy.




phase contrast mcroscopy. Volutin-like materials were often seen. 3.
Gowth in broth culture 45 Gowth of the strain was limted only on the
surface. Pellicle was formed in both nutrient and YM broth test: tubé
cul tyres. An especially thick pelliclcO®s680served in YM broth. B.

: Physiologi cal and biochemggal tests The foELh%wl ng i s a summary of resul
of pthl ol ogi cal and bi och_ &,adsetests enmpkgdggiewhi ch are 50 listed in
Tabl e 2-1. Both cytochronmd-6ntdase -and cat almséigewere positive. The
organi sns utilize gl ucose bMantass vel y, but Livatatd er nent ati vel y. No anae
igrowt h wids observed. The #198%s coul d gPbhctte t enperat ures bet ween 4\te
?;[err], but not at [err]. r%‘f’?/seval was obs é’i bng%, { i ncubation at [err]
for 30 mnutes.. Maxi nmum qmg@ggratl on of ,ann@r ol erance was 1.5% The
jorgani sms grew at bot h pHMaitéseand 8, - but DbDisole@dinepH s 4 and 10. 55 On
tTSI agar’® growt h .was, obsdelabibson t he sl ant-Gluamateeither acid nor al kaI|
'reaction was observed an¢aﬁ?Fegromh in the Hﬂi"te was seen. Al nost all.
lstandard bact eri ol ogi F wer e negat ve. nitrate or nitrite was
reduced. In | TRenR8em; sk°°“'ﬁd‘°&H‘é{ﬁ§ea“\‘l\é'§’ %8?8'?%6“" PREGPY&Ni sm hydr ol yzed

st arch, gel%t‘i"ﬁb'%ve%me\%zb““‘e%ﬁl in, Tween 3%, utI not ((::asel n ancglhr ectin, The
or gani sms prodi e f@‘f b%?’ﬁ?ﬂt@ams ‘*"aa@*sﬁ‘;%p%e ""##*ﬁ?ﬁvng%éﬂlacs G
D- gl ucose, Lb&dn®s&oni fstif, 10'llg J‘ nits; and
0r gani sns werraeydisd, 80 a@tTﬁerrQanG aveie Ebsit@AD @fpeﬁlﬁllllﬁhﬁﬂbﬂlt eJnB&i’r@bterer hb @yl d

C. Nutrii onal tests A tot aI of 129 substrates were errpl oyed, of which the

o ol B8l Bt o o Shabdi S Hlla BB S EGHARN, RIS
aagd ener gy m ity of t w%ﬁﬁpo@'"mﬁ ﬁ ously ﬂage The or ﬂ@*m%aabjg it's
uccl nate HIGRS Bxidase test was positive NeBIdikg Qo PE‘% ual of Determinative Ba L

25 Buchanan and Gibbons, BdGaWitiamne &eWilkins Company Baltiblord, 8thtedl (@974}, kuict Gh @Egamsm
ruvat e Sibglopgsdo a member of the genus Alcaligedpsi whiely Iscvrrantiy wegardesiaa browngertain affiliation. From
~a- Al ani néhlﬂ/mafuﬁ)ggtt it is reasonable to concltBE tI||a§ &eeﬂgew ifg@ member of genus Alcaligenes.
| | obi ose L- G utamat e kgglg0se L- Tyrosi ne
I nulin The organi snResafdIbCphysiblogiéal lahd Bioktdbnic @&t A6 orgadisi®i30lbs, and
ol yal cohols. 15 D. Antibiotic susceptibility tests The organi sm was
uscepti bl e™% carbenicillin, 10%srr]; chlf®ttetracycline, 5 pg; _Results
rythr OWC'éhoMnJeedeh gentamcin, 10 [err]kal \'/a%usaﬂ& 30 pg. The
rgani sgywas suscept T to the follow ng aggnhqﬁné but .resistant
ol oni es - agHesdeed. -They were colisstin, 10 [ erasps (vwwobl ocin, 30 pg; +
ol ynyxin B_300 uni ts and tetracycline, 30 [ %54 . The organi sSnNe were +
esi stant t rg?& ﬁ’lllln 10 units, and strept: in, 10 [err] 20 E -
denti flﬂgat(bp,nte € st rain S 194qpaswa@ O am ne ve, rod shaped bacterium .
hoti |l e by m xed -fl agel | ati on, al though maj ori. tcyoo,pf the cells were polac
froNOt I | chousiayrobik ageith at ed. The organi smwas strictly aerobl c, and it's
cytochrome oxidase test was positive. Accorg to Bergey's I\/anual of .
Detér mi nat i 438 BZEYSON o ogy, 25 Buchanan and @“ﬁbﬁh‘?”m@d vaiygs) | i ans &

W | ki ns f:onaaadayyd ;ti'nore, 8th ed. (1974), s8Eh an organi sm bel ongs to a
renber of the sgemdp Al caligenes, which is curipgrgly regarded as an +
Jncertai n affiliation. Fromthis standpoint, i t i s reasonabl e to concl ude
| hat ' t he or gadirabinoses a menber of +genus Al cal ipjethes. TABLE 2-1 Resul t s+of
bhysi ol 89i cal Da'nd bi ochem cal tests of organl snt1§ 194 Test

Resul ts °ILest . Resul ts Cytochrone:
pXi dase Ethanol + - G owh at puari ous NaCl _ -
55 Fructose +
Galactose ' +
_ D-Glucose + Indole test . -
60
: Inositol - Methy! red (MR) test -
Inulin - Voges Proskauer (VP) test -

65 Lactose + Simmons’ citrate test -

11




35 . . | concentrations: Catal as¢ A

- + . . 5% (WN)
1.5% . + 0<| dative and . : . ,
3. O%j:er nmentative 0 077 680 6.0%40 (OF) te
xi datiVve - 7.5% 10. 0% obic growth Acid production :
G owth at various pH val ues:- P?E}ﬁ r| ous
pH 4 car beqydr ates: Adonitol Resum Test FPe'E'ulth |
+ L- Arabrmose + pH. 8
+ 50 Dul ci tMpitose o+ Nitrate reduction pH 10 Et hanol -

H 12 55 - FEruct ose : Gal act ose +
IC[)} d ucose Marilel o+ N't"tF ﬁ%ﬂ?f"é’"t est 60 lnositol -
Met hyl red MaviRbset est I nulin + Litmus mitk - _ \éo(g,g%e
Pr oskéi’uer (VP) test 65 . Lact ose +
Si mons' ciMeifiege t est 11 0 @77 680 TABLE 2-1 (conti nued) Test
_I?esul e Melt\rlilyltg;ug?%ged reduction Manni t of Ar@inine dihydrolase A s ° . MRItose
‘Nitrite redatinessn Mannose - ' Lysine decirboxylase (LDC) test L1 { MUS M | k
No change J’ﬁ% Mel i bi ose + (a- Met hyl gl ucosi de : - .
Ar gi ni ne diM§Q?BPase (ADH) test 15 Praithipg) deparboxylase (ODC) test - -

Lysi ne decgpigxyl ase (LDC) test Rhammose, - i

O ni t#4i ne decarboxyl ase (ODC) test. Salic|Amoma from peptone - N

Anm)nl a fr Gatiseipt one 20 Sor bi t el Phenylaline deaminase (PAD) test -
nyl al i ng deam nase ( PAD) test Sucr ose _ +
[er r] Prodd¢¥P8n H¥ Ppgluction Ty ehal ose *
- 25 Trehalblleease test D-XylLose Urease - _
Phosphat ase test Egg yolk test 30 Gowh In f agar: Sl ant
No change D-Xylose Starch hydrotysis Phosphatase test + Butt -
No growt h Gel atin hydrol ysis +/+ 35 Gas .
produsetion CaF§E|Vﬁ"‘H95(§Ir olysis H2 Producti-en
- Growth mESCHda'rn hydr Ol ysis + 40
Tween 80 hgtnrol ysis " No change StaréH Rpkdiysiat vari ous N
Pectin hydEoI ysi s terrper ature :
35 No growth Gelatin hydrolysis +/+
Gas production - Casein hydrolysis -
H, Produqion - _ Esculin hydrolysis. | +
40 Tween 80 hydrolysis +
Growth at various . ' Pectin hydrolysis - . -
\_~ temperatures: '
: 4°C ) +
45 .
30°C _ + 3-Ketolactose production -
37°C ' + . Congo red absorption -
s0 40°C _ -
43°C - ) Growth with triphenyitetraozlium
as°C _ _ chloride:
55 - _ _ 0.02% . o+
50°C - 0.10% +

Survival at 60°C, 30 min . -

60 Example 3
UAN 32 Suspension fertilizer formulations .
A viscous UAN 32 solution containing 0.25% S-194 was prepared using the following formulation:
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Cperr] ' + 45 [err] +

.43- Ket ol act ose product ion [err] : ‘ + Cong
-,red absor pti.on 50 [err] [err] : . - :
i Gowthw th triphenyltetraozlium chPO?Tﬁeqaq err]

: e 0.02% _ _ S-194 , + &% err].

. 0.10% . ' - Water -+ Survival at24%rr] 30 min 60 Exanpl e

UAN 32 Suspensi on fertilizer. ¥&nul ati.ons A visco UAN 32 sol ution:
contai ngng 0.25% S-194 was  pr AFTPEYTUFHY the fol fohing fornul ation: 65 12
0 077 680 S-rbfifizers were then prepared from the viscBus2PAR yﬁ&ﬁftmn by simply adding dry powders of
22. 75 Ur ediammonium phosphate and potassium difofie AMTONIi um nitrat e 41.0
Fertilizers were then prepared fromthe viscous UAN 32 solution by sinply
adding gry powders of di ammoni um phosphate and pbPEsAtalysifchl ori de. N P-K

Anal ysis 10 I ngppdiemnt 15-10-10 19348280 18_3.42 0- 28
18-6-12 Vi scaus—UAN 32 : . 34 _659% 18504

: 48.9% 15 Vistihs &AN 32 _ _ 3465% 4375%7.5 = 48.9% 11.1

- 18. 7 Di gnmoni um phosphat e ' 75
13. 05 F‘ot assi umagﬁl oride . . 27516 1 Wl 45, 187
19.35 20 A Vi SpRpokiN masphateut i ON cont ai ;g9 O. 15%_3— 194 was gysepar ed
using the follow ng formulation: S-194 . 0. 15% Wat er
22.85 25 ' Potassium chlorlde C Ur et®.1 45,15 1935 36.0
Ammrori ¢ ni t 41.Q Fertili s were then pr red fromt
T Scous UAN 5841 AN 35 eiign E0THRTOS B h S w TRt oie BBl R B
pet'assi um chloride. 30 N-P-K Argd ysis | ngredient g15% 10-5-30
10-10- 20 12-8-24 1%eted- 15 18- 9- 92235 Vi scous UAN 32
30.5% % 25. 2% Uepa50p 43. 1% 36.0. 54. 9% Wt er
6. 4 : 13.1 3ATmomum nitrate 3 3 41.0 4.1 PAP :
14.7 . Fertifizérs‘were then preparg&%frgm the viscous UA?@ 324solut|ons by snmglg brénémg K 10-3a0
48. 4 polyphospBatd and potassium diorile. 14.5 Suspension was
fair tdgood in all formulationsand would be i mproved by air sparging in

commerci al operations. 45 Exanple 4 Amoni utrPoriphyRiesphat e, 10- 34-0,
formul atig gl%dg“spenm ons \pﬁggg Prepajag Ry T1r5igs) ssotvigndfhe S-1944n the
d_

| avail abl e_X\ater _followe
_35 Viscous UAN 32 ' 30.5% - 26.2% _34 5% 43.1% 54.9%
Water 64 131 32 33 4.1
‘ PAP_ o 14.7 29.4 2386 29.4 _ 26.5
KCi S 484 - 323 38.7. 24.2. 145
. . Suspension was fair to good in all formulations and would be improved by air sparging in commercial
RN operations.
45
Example 4

Ammonium polyphosphate, 10-34-0, formulations
-Suspensions were prepared by first dissolving the S-194 in the available water followed by the
- addition of the UAN solution, then the 10-34-0. KCI was added last.

50
_ _ ~N-PK Analysis o
ingredient 10-5-30 101020 12624 121212 15-15-10 20-4-8
5% s-194 : 0.1%  0.1% 01% 01% - ..0,15%. - 0.15%
Water 6.3 130 es 148 115 . 785
o0 UAN 28 305 25.2 366 30.3 43.1 633
10-34-0 14.7 29.5 177 363 . 204 11.8
L . 48.4 32.3 -38.7 19.4 16.2 12.9
65 All of the above for_mulas produced good suspens_ib_ns. o .
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addition of the UAN sol ution, then the 10-34-0. KCl was added | ast. 50

N- P- K Anal ysi s | ngredi ent 10-5-30 - 10-10- 20 12-6-24
12-12-12 15-15-10 20-4-8 55 S-194 . ) 0.1% . 0.
*0. 1% = 0. 1% - 0.15% 0 072 %8t er 6.3

13. 05 Exampleds 9 14.9 11. 15 7.85 UAN 28

30.5 28-28-0 Blymdlations 36.6 .. 30.3 43.1 63.3 60

10-34-0 Suspensions Wee prepared by firs? YisSolving the S-194.i the available3Patet, followed by e

11. 8 K(J addition of the UAN solutig, then the 28-28-3 KCBwas added 138, 7 19.4

16.2 ° 12.9 65 Al of the above for I as produced good

suspensions. 13 0 QZZ_680 Exanple 5 28- 8- %ul ations Suspensions

were pregreaintdy first dl§&0||3V| ng idﬂﬂt-ﬁ 194 15010119‘9 aVaioh%Hb‘e Wat%ﬁs-w'
f ol | owed—by a—areld OF AN . -
added 'f a$1% 5 N-P-K Anal ys? E%I ngr edi %h’é

0.1%  15- 1B1%3 0.1%- 10- 10

15-10- 15' 10-10-[err 15-1 err] 10 194

0106 e 57106 bas 0. 1% 32 A 320 () 105 WARRr
23.8 28280 42.1 464 22.1 586 339 - 35722.0 28528-0
46.4 15 58. 6 35.7 35. 7 53.6 15 NH40H
( 28% Nl‘B?lH“OH (28% NH,) 8.7 8.7 . 4 83 ) _ — : _ —_

- Kd i 1.0 0 32.2

24.3 20 I«:lpH adjusted to 6% W th co%centrat eczi 7\IH40H AIB% t he ab0\34e3

f or nukas' git adiusted o BS0Witls copamated s, 0fExanpl e 6 25 Fl owabl e pesticides To

|1Iustrate he shear stability of S$S-194, 0.25% solutions were sheared in a
Dytio- M | | fbﬁ%e gq9ve prytes e@%‘@ag?amsavﬁp@rsweb ) wherein glass beads are used

as the otbmgle medium and the-high shear is particularly destructive.

Vi scogsd tFieabf pedticiREpl es of S-194 are conpared with xanthan gum the nost

‘conmo n I y u 3’ e dlustmmesrear stabilitt of\Set9h.@25%30IuB KB wErdsshar&LimaTyBaMilStypOKDU-Rist

Dyno- M rt Jﬁ &5Co.) wherein glass beads are scthe grinding medium and thgyhigh ghéayiisc. *
5 mn. pa icul (Hu J;j')\lz%ﬁ?: Gm\ples of -194 are compaiggio\(v}th xanthan gum, thg(mpst
550 (2 So4Y (T " ‘ﬁém"‘é 950 1160 1050 40 (3)
S-194 (2) 1450 TABLE 63720 3920 (4) S-194 (3)
750 2850 3150 4Gum shear stability (5) S-194 (4)

1200 1750 1750 * Brookfield LVT ByngMill steai ndl e No. 2 3

rpm 4 flowabl e sul fgyrgor nul ati on Q. prepgr acc dlngtothe
fol | owi ng f ormul ati—an aEr’l sheared R‘Aﬁ?l&ﬁ)l lve m%ufﬁgs |nq§he Dyno-M11l to

il lustrate shear dt)aenthart gumn a suspensdoon. Low steear rat essei SCosities were

conpar ed W|th xant t]% m at the sanme th| ckener concentration. 55 60 65 14
w (2 1160 1050
(3) S-194 (2) 1450 ' 3720 3920
C ; (4) S-194 (3) _ 750 2850 3150
45 (5) S-194 (4) 1200 1750 1750

* Brookfield LVT Visc., Spindle No. 2, 3 rpm.

. Aflowable sulfur formulation was also prepared accordmg to the followmg formulation and sheared
50 for five minutes in the Dyno-Mill to illustrate shear stability in a suspension. Low shear rate viscosities were
compared with' xanthan gum at the same thickener concentration. '

56
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“0- 077 680 Sul fur flowable Sulfur, technical

52.0% Morwet [err] (sodium n-buty| naphthal ene - 1.5 5

tsul fonate, Petrochemicals Co., Inc.) Mrwet D [err] (sodi'um naphthal eng
2.0 formal dehyde condensate) 10 = 0 077 680 Et hyl ene gl ycol

5.0 lgepal CO[err] (nonyl phenoxypoly guiur flowabl 1.0 (et hyl eneoxy)
-ethanol, GAF Corp.) 15 sulfur, technical W Cor ni ng Andsighoam A

:0. 2 Thi ckener . ' : 0. 16 Water :

38.14 20 Surfactants, di E’Yes@ﬁt(%?,di;gi Yybwy! naphtbialenet | f oam Wer e di spersed in
_E/ater followed by the suPf§petpdrtieshenisels Chelnchi ckener. The suspensions were

fthen mlled in the Dyno- Mohdet oas 'sggu,ﬁing%%:f,ene\ﬁ scositigs were determ ned
éyh) el d LVT

before and after sheari nérdsitiéhgdedc spindl'é No. 3, 3 rpm 25

TABLE 6-2 Pesticide ‘conposition stability Thickener Bef or e
nilling " _ After BihYienengvesh Xant han difm

4100 nmPa . s 400 cBR3or - 194 2800 nmPa . s
3400 nPa . s The suspensé&%@ngeéfmiﬂ%u?é‘%?\ggog pour abl e a1r'1°d stable for three

f
nont hs at anbient tenperature and 35 [err] ngarrpl e 7 Viscosity synergism
0.5% sol &t i ons of guar, PP &aming AiGamakd S- 194 were preéxared. 1:1 Bl ends
of these solutions were £40 kgAeso_ prepared. Viscosities wer. det erm ned and
the data plotted on a graph, { r.om whi ch was det ermi ned tH expect ed
viscosity. A conparison whtet he expected vs. observed vi ggqgities indicates

that S 19 is sl¥ner gistic with all three gunms. Cbserved Expect ed
; Surtactants, dispersants, glycol, and antifoam were dispersed in water fofjowediy the suifur powder

ﬁé"(:- ' nPa ;:%t e t 'g}%e%e_r}gu suspensions were then milled in the Dyno-Mill for five mingtgq Viscosisiesyyane
194 0. g

112 50 S- iy g after shearing using a Brookfield LVT, spindig Mo. 3, 3 rpm. 190

D. 5% HP- @&uar (Jaquar HP-80) TABLE 6-2 295 55 S- 194/ HP- Guar
50/ 50) : P§ftgide composition stability 310 0. 5% HEC ( Cel | osi ze

QP- 15M) . 110 S-194/ HEC (50/ 50) o

107 TRE% Qains 1. Ei%@'?e’?'ﬁ'ﬂ%l ysacchaff®e™8r994, which is

principakdy carbohygtngfai gumONpri si Ng AlPrPa 10% O acet ghgogh@muRs, about 9%
gl ucuroni ¢ acid, about 10% protein and the neutral sugars glucose and
Fhammose in the 65 &pM¥roxi nate nol ar 8@ mBas 1, and t B4O mRa.prepared by
D O o e SV iSRS e 1 GoRRAAN% BE-AEISTra 28 Tor hew month 3¢ gsapg et otife anc
{ sodi um n- butyl napht hal ene : 1.5

Example 7

Viscosity synergism

~ 0.5% solutions of guar, HP-guar, HEC,.and S-194 were prepared. 1:1 Blends of these solutions were
40 also prepared. Viscosities were determined and the data plotted on a graph, from which was determined

the expected viscosity. A comparison of the expected vs. observed viscosities indicates that S-194 is
synergistic with all three gums. . '

e

Observed Expected

45 ' - visc. mPa .S visc. mPa.s
0.5% S-194 | 337 -
0.5% Guar - 112 —

50
S$-194/Guar (50/50) . . 395 190
0.5% HP-Guar {(Jaquar HP-80) 295 -

55 S-194/HP-Guar (50/50) ., | 520 . 310
0.5% HEC (Cellosize QP-15M) ' 110 —
S-194/HEC (50/50) 407 190

60
: Claims

1. Heteropolysaccha’ride $-194, which is principally carbohydrate, comprising about 10% O-acetyl
groups, about 9% glucuronic acid, about 10% protein and the neutral sugars glucose and rhamnose in the
65 approximate molar ratio 4:1, and that is prepared by growing the Alcaligenes microorganism ATCC 31961
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5 . sulfonate, Petrochenicals Co., Inc.) Morwet D-[err]

(soxdi um napht hal ene 2,0 fornmal dehyde ‘condensate) 10

Et hyl ene gl ycol . 5.0 lgepal - CO[err] .
(nor}y.l phenoxypol y _ 1.0 (9t0776RBxy) ethanol, GAF Corp.)
Dow*Cor ni ng Antifoam A Sulfur flowableQ- 2 1hi ckener

0.16 \Water Sulfur, technical 38. 14, f) Surfactan
di spersants, glycol, and antifoam-were dispersed in water followed by \“tbhe
sul fur powder and the tMopkesBE (sodiime nbutybheapbiheiare were then nilled in the
Dyno-M I4 for five mi nufd©nate;ferpchemicals CReine)det er ni ned before and after .

shearing using a Brookf wahebe o\abs® B BpMaiord. 3 T PM 25

TABLE 6-2 Pestici de conpemaltiéngde sdnabisaiel Y 1hi ckener Bef ore
mlling After mlling 30 Xant han gum
4100 nP¥ . s Ethpigqeodlyoh . s S 194 0 2800 nPa.s

3400 nPa.s The suspensi | T0-a350 '%i ourabl e and,stable for three
nont hs at anbi ent tenpe%.g%wh&xﬂndhgggﬁ ésg%)gnpl e 7 Vi s?:'%si ty synergism

0.5% sol uti ons of guar, HP-guar, HEC, and 194 were prepared. 1:1 Bl ends
of thes¥ sol utions wer ePaQ Catning Mtidgeny &d. Vi scosities we?e determ ned and
the data plotted on a gli.ﬁ:’ll%fe’ln [fromwhich was determ ned 6“59 expect ed
vi scosity. A conparison 0 the expected vs. observed viScosities indicates
that S-194 is synergistiatewi th all three guns. Qbservedss.is Expect ed
45 20 visc. nPa . s

Aujsc. nPa u cgk%,g_isﬁggams, glycol, and antifoam were dispersed in water followed bythe syifuspevwdes
a

, 3 rpm.

. Surfact
112 50 s- fAAFEINF ;!}3;9

spensions were then milled in the Dyno-Mill fon;g' minutes. Viscosities were
after shg %%
Jaquar He-80)

1@0/ 0. 5% LB anne ring using a Brookfield LVT, spinfSS

S- 194/ HB®- Guar (50/ 50) . _ TABLE62 520 310 0.5%
HEC (Cel | osi ze QP-15M Pesticide compositiap sgbiiwl/ HEC ( 50/ 50)

407 ' Q0 Clainms 1. t er gpol ysaccharjde S-194, which is
principally car bohvﬂi'éa'gieger conpri si nod;g%eoquTO% o aceté/ e H’rﬁ?)" s, about 9%

gl ucuromi c aci d, akengianldd®® prot ei n amdo inkra.Beut ral sumes mpgldicose and
rhanmose in the 65 a&groxi mate nolar ratio 4:1, and that is prepared by
growi ng the Al cali®d¥es nicroorgani s#0A™MAe-81961 15 340QmMBFA 680 an aqueous

, nutrient Wdﬂé%?&énﬁ&l&@?ﬁ%ﬁ o Ve Po ra&@Erﬁ%‘?&bﬁ’J bWre®fnoftfls A 3RbiThY 18R leFar &R HRPN
| C Jortmg® mgl proce produci ng

i source @n@geeCovVering sa

et eropol ysacchari ss for
het er opol ysacchari de S-194 as defined in claim1l that conprises growi ng the
or gani sm Af@®I87961 i n an aqueous nutrient nedi um by subnerged aerobic
ferment at iv&ﬁg. :o utzg‘s::é‘ § sl mlJPal?llare Hgaralgg §-1§¢? \lilvtl;r%%re%grdd r1?1C Vedr Iom te-h selut' S wer
het er 0pRl %REGRAABA. Yiacosites here etoriniRbd bridIe dbta HIOtRHIoR d ghddh,dof Which Wik dblulrirried 1€
assi m | abkie &pediedviscosity. BILMPENLOR At the ekpectdd Vs OSRESedHiscokits TRdicatdd that 194 35 | N
whi ch t he syerdisti ywithadllicthres gBA#%6.5% gl ucose.. 5. A process as clainmed in claim
4 in which the nutrient nmedi um conprises.3. 0%0 I ucose, 0. O%KZI;IEO& 0.2%
nzymat j,c di gest of soybean neal, 0.09%[err %ﬁﬁg .01% [ e pH
?\a}nges 10 from6 5 ta 7 0. and the t enper at %ﬁ's% of fhe rred’isﬁ'mr':lgs's[err]

0.5% S-194 337

0.5% Guar : - ' 112 _
50

S-194/Guar (50/50) . 395 : 190

0.5% HP-Guar (Jaquar HP-80) 295 —_—
55 S-194/HP-Guar (50/50} N 520 . 310

0.5% HEC {Cellosize QP-15M) 110 —

S-194/HEC (50/50) 407 190

60
Claims

1. Heteropolysaccha'ride S$-194, which is principally carbohydrate, comprising about 10% O-acetyl
groups, about 9% glucuronic acid, about 10% protein and the neutral sugars giucose and rhamnose in the
65 approximate molar ratio 4:1, and that is prepared by growing the Alcaligenes microorganism ATCC 31961
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6. A process as claiared 'in any one of clai ms n_which the nutrient
meci umis substantially free of [err] |ons 1””!8 '! m I" t ai ni ng
_heteropol ysaccharide S-194 as deg cI ai. g agent .
Pat ent.anspruche 1. Heteropol ysaccharl 194 wel ches haupt sachl i ch

Kohl en,h dlaeﬂew%ftutfmtf“ﬁ'm by gmeed ﬁ&fele'yfegnwmemof aptasRmiGhieChrhonisayres am

et wa 16 Kﬁi dé’ém E#‘i(? oi’il ccha ltlile de ine J1 h Rharmose. 1.l

Ungef alﬂé%Fba qﬁg 81! ﬁga a 5 li?h;h nt% s é-élg 3 aé’u‘ét{%a?:rrr?\pﬂ s[ﬂ:
k#seiaiigis caBats sobkce ainl geBesing\ i &fﬁyséoﬂhéﬂiﬁé‘@ﬂbﬂ\ﬁssrl gen Nah rmedi um

dur ch su@nérmweifeasmwn%mn@a\maa mo«h-m therass!mmbm darbon tiem c&odsﬁyemet of fquelle

kul ti vi el%g py‘;ffgss ) U%P&Yﬂﬁ%tln% 2‘7#&’4{&1{%@ é’

Her st e} LB§ 00 58y %éig @Eﬁ bei

demadenon o0 rovad 4 of et a&mw&&e’ : etii ufrof "§u mer se

aer obe Feraprteas sehindidieiny a8&ofdialmsits Bin vJﬁmh kremsﬁ@iﬁtfncyaaH |€sdbtthﬁtiaw fedelof UNd

das Fb@%r@g&lﬁésaccharl d S-194 gew nnt. 3. Verfahren nach Anspruch 2,

bei dem def * 5?"rﬁ°f'ﬁa@l“9é‘e'&5’ﬁf"é??§‘fhé'f“‘fe %"H R Hfined iy gpim 1 ps? susgendipgrapeir en

nach ApemRaadphicRe bei dem das Kohl enhydrat 2% bis 5% G ukose ist. 5.

Ver f ahren nach Anspruch 4, be| dem das Nahr.nedi um 3, 0% d ukose, 0, 05% .

K2HPO4, 0, Béteroped arsicﬁe1§4 Diwglshas \heypts8d] 'letbdMGn'wérﬂF ist) uo@%tw% Qind |

0, 01%’3@%”"”’“ h "I'°t" %ggg Wr}t;'tv CaIherh a'w;;g"ﬁfe obteer liegt ¢
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