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. solutlon comprising the above heteropolysaccharide. The present mventlon further relates to a biologically

" pure culture of Xanthomonas campestris NCIB 11854,

The present-invention will now be further |llustrated by the following Example.

Example

- Preparaton of heteropolysaochande by cultivation of Xanthomonas ca
- comparison of its performance with that of Xanthomonas campestris NRRL B-1459.
_ " Xanthomonas campestris NCIB 11854 was grown on three different chemically defi ned saits media (as

- "55.' " shown in Table 1) ina Chemap GF 7 litre fermentatuon vessel under batch conditions as sumarised in Table

2.
A ] the first experlment the sole source of nitrogen for mlcroblal growth was ammonium ion (24 mM),
. allowing expotential growth of cells to a maximum concentration of 3 gi™". In the second and third
* experiments the ammonium was substituted with nitrate (24 mM) and glutamate (24 mM) respectively. The

6o results are shown in Figures 1—3.
As is clear from a comparison of these figures glutamate as
a umax, i.e. maximum cell growth rate, of 0.12 h™1, a-gp value, i.e. specific rate of polymer production, of
0.36 g. (g")h‘1 and a final polymer yield Yp of 0. 59 g.g.”". This combination of high umax and high gp
resulted in a final polymer productivity of 0.49g. (l")h", which is more than double the normal
tion usmg Xanthomonas campestris NRRL B-1458. Table 3

mpestrls ‘Sp. NCIB11854 and a

a nitrogen source is preferred since it gives

65 productuvnty of a heteropolysaccharide fermenta
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het er opol ysacchari de production and quality is not generally possible
usi ng, for instance Xant hom)nas cegpeoﬂabssmm1 B- 1459 when growth in

growt h medi a, contal qi ’Lgnc‘ TRLSaw 3kl & .chnu rg)un?sat.on rsid%?e” viel Efceﬁ,m%%:nh
as yeast ext ﬁég:i ;Pr & bbi jn@rrp% %FFX !rﬁifv fined salts

yi el diing a product of consistent quality. This type of control over @
\

further rela n@ﬁ/thtrﬁedi PetRValu oﬂ&nﬂfoﬁﬂbﬁé’s Baserid WARRD e-ymocess
as herei nB:eLore descri bed and to the use of the heteropol ysaccharide as
vi scosi tySnmodifier in an aquei ous solution. Adrilling fluid conprising

wat er and 0. 06-1.5% by wei ght of the above heteropol ysaccharide is a
further aspect of the present invention.THEE bresent invention also

enconpasses a met hggvefalLy afiFint Sarws!MEDEMIBR $HE CULTURE | OFt XANIBIMONGS) i Nt O
the well ®f an agueous nedrum pomw&; @ U 05-1.5% by 45 wei ght

of the above heteropol ysacchari de od for displacing a

fluid through a pweld—andrer—ar—pereabl-e—subsofase—orrati-enr—eerrnicat i ng
with the well bylinjecting in o the wel | ancagesardsiaOlM)i on conpri sy ng the
above het sropol ypacchari de. e presentinvention furtherrelates—to a

bi ol ogi cal |y pur pcqmowrte of [Xant hononas danpestris NCI B 11854. The
present-inventiof will now be| f uMeH&® 3|1 st r at S % he f S8 Ag Ekanpl e.
50 Exanpl e Prepa polrysaccharfrae by cuf trvatrtomnm of _Xanthononas
canpestrigs Sp. NC C rthson of .t holmggge A& tpat of
Xant hononas canpesiris NRRL B izéfS . ar%th nonaés‘l'%a(ﬁges)tr sgﬁCI(§ 1285&1 was
grown on three df f%geMs chenj A 13 WM neld salts nedial(ds 55 shown|in
Tabhe’ 1) in a ChL O 7 litfe-fernentatijpn \2dssel undgr-batch cond|tions
as sumariged in %E gmal,_.g the. first expefimant the sollesgource of
nitrogen for mc a grow hf was ammoni un} i on_(24 mV), |all ow ng
expot enti al growi 4ce||sto maxi mum cpnceéttrati on cf2§[err]. I h the
second and third]| e ments {2 anmoni um hwas 2Substitutqd2®sith nitrate (24
m) and gLpytanat ¢ aﬁ% respe-;tively. Th 6@ results grg shown in Figures
1-3. As is clear |ty %&90 afison of thes igures glutlagate as a njtrogen
source is prefer 568)9 glJVes af[err] | Y. maxi nur del | grow hjrate,
of 0.12 [err], ai§psq, p.0.2pecific rhte @R pol ymer] @sdducti on, {of

0. 36 [err%5 and a @yrrer 3 819~Yp of §0. %glg' . Thig 1 oo natifon of
high [err] and hi %ﬂ%‘gp%sul te gzol nu@-jl nal poI 1 g3 odyc éé\“ 57 0f
0.49qg.[err], whig¢ e th dd the4 853prcd of ja

het er opol ysacchai Qa0 . B4 nt af i ¥nx Ui Ng Xalit h@Goxd9 Tanyed® ™ 30NRRL B- 1459.

Table 32~ FEP )ba@ﬁ4in Bl 10 x 1073 10 x 1073 10 x 10~3
33303 10 x 1072 10 x 1073 10 x 1073
Nao0,.2,0 | 10 x 10"; 10 x 10‘2 10 x 10";

. - K1 : 10 x 10 10 x 10~ 10 x 10

m = millimolar

ql"1 = grams/liter

5o mM N = millimolar nitrogen
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i ndi cates under A the value of [err] gp.gg, i.e. specific glucose
yi el d of polynmer on glucose and p, i
for Xant hononas canpestris NCI B 11854 on t he above defined salts
growth nedi um and under B the r EBe@13P:648 Bds for Xant homonas canpestri

utilisation rate Yp
product,

i.e.

O

, €, polymner

NRRL B-1459. TABLE 1 CHEM CALLY DEFI NED SALTS MEDI UM FOR THE CULTURE OF
XANTHOVONAS CAMPESTRI' S NCI B 11854 Concentration (mM Medium 1

Medi um 2 \L Medim 3 20 20 G uGBBLE 2 24.5 [err] 24. 3
[err] 23.4 [6”2]4 [Qﬁzbﬂnﬂmnlmsmﬁédﬁwgl) Cammte [err]
- - ut amat e -
_ 24 [er r(fF XANTHOMONAS CAMI%%TRIS NCIB 11’3?4 25
25 [err] 25 25 - 25_30
Ee”] ~ Temperature . 2 _ 28°C 2 Le!]

1 Uz
0.2 0.R o : [prri lﬁﬁ]_s's 20_x [err] .20 X
[err] 20 x [ g r]|impeides 20 % ¥ é/Blpded Rushton 20 x [err]
20 x [err] [err] 20 x [err] turbing) x [err] 20 x
[err] [err] x lers] ‘X _[err] U0 x [err]
[err] 0 ;ﬁ?’li‘skeedr 10 yii&P]‘A“ 10 x [err] [err]
10 x [err] 1 Guitvre rvolume 10 A [ ef+S ~[SPriitres 10 x
[err] - 10 X [ e#irdontrol 10 x [ern] mdk nacer+nIN kagnol ar ferr] =
granms/liter 50 DisSBYvR ozztr]etilsriloinnmqr n;éorﬁ;g% 55 60 05—3? :

N Air flow rate 1.0 litres/minute




EP 0130647 Bl- TABLE 2 GRCMWH CONDITICNS FOR THE CULTURE CF XANTHCNCNAS |

CAMPESTRI S NCI B 11854 Tenperature 28C pH . <f§§"
6.8 lnpeller d shton turbine | npeller

speed . 1000 rmeUItéPeoélc;ﬁLﬁg6 B?“ 4.5 - 5.0 litres

pH control 1IN NaCH + I N KOH Di ssol ved 02 tension

>80 mmHg Air flowrate 1.Olitres/mnute 4 EP 0130647 Bl
EP O 130647 Bl This table clearly shows the better performance of

Xant homones canpestris NCI B 11854 conpared [err] Xanthononas canpestris
NRRL B-1459. [err] Table 4 the fllterablllty of Xant hononas canpestris NC B

11854 broth is conpared with t?a‘ ¥ert-fromomgs—canpestri s NRRL B- 1459
broth when diluted to constant VISCOSIty in sollutionsiof different 5
salinities". TABLE 4 FILTERA IJITY OF120cP SOLYTI ONS (jvi scosity neasured at
shear 10 rate ot 7.5 8e¢ -1) AlIN 1% Nad + 0.3% [err] AT 30C, 1 atm
over pressure STRAIN LE < FI LTRATI CN Tl VE ( SECS) FOR 200m s
[err]+P/ F* [err]** “NCGEB ‘e IBroth o | @ o 11.0
63.0 11854 Enzyme Tr:'eag o | S b1 129.3
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17.5 59.6
188.0 B IN 1% NaC + 0. 1%
Br ot h

20 - .NRRL Broth
B- 1459 Enzynme Treat. 19.0

[err] AT [err], 1 atmoverpressure 25 NCIB

7.5 37.3 11854 Z§¥30'647 B1 5.5 17.0
NRRL Broth E‘93g.8 B- 1459 Enz
Tr eat

50.7
This tatge cjearly shows the bet%'op4 QO@anf of Sgpierpenas ca_fp@s/g-if QHB]Hﬁ cf,@rplgr%/dﬁe 1
P is N < . )
atm over p@%ﬁ(qgﬁ 4I iﬁe g%ﬁ:@s ofﬁja- bn ampestris tﬁCIB 11854]b4otﬁ is compared witﬁ%@at 15\1854
0

] onas
Enzynme Tr Q&fthomonas campe RL B-1459 broth wHeh dliféd b constant viscoftly@h Sblutions of different

30.8 & salinities”. 81.7 4 B- 1459 Enzynme Treat >1000
>1000 D IN 15% NaCl + 1.5%[err] AT 7%&_11! at m over pressure NCI B

Broth 17.0 1854 Enzyne Treat

>1000 FIUTERABIEY OF 20cP SOLYTIOWE (viscosity measured at] shypgr >1000
B- 1459 10 Enzyte of redtsec ~1) >1000 ' >1000 P/F = Prefilter for

separation of @oBY 3% Na€l er Dals. CACL., AD 3dtGutl Benebidrt pressttdd Sol uti on

previ ous|y paccnr_L fh;nngh =Y 5 = PlE . _EFor the actual_filtration
M1lipore (trade WEFAN filt¥#8Lhaving FTHFRAFERNGFDE! ( WomEeh used.
[err] asd [erf] _are sizes of the pores of OWER{E*f il terst 2 5 1S cl ear

fromthe abov¢ ta the|figterability df Xgptshononas c estris NCI B 11854
broth before &nd g fsgr enzy, ent fi s ?g:rt%arkaﬂly b%r?ger than}jthat of
Xant honmonas cénpestris NRRL B-1459. Charnacterisatign by the Nati opal |
Col | ectpon of || ndt@sRY | al |Bakdoehi a of Xant hoadssas cqdnpessa.és NCI B 11854 and

Xant hononas canpe®ri4s N&I mmc‘aeat-NRﬁaL B19459, hered8a.6r referted to as

NCl B~11854 and NCT B TT803 respectrvelry. 6o The resualrts were simlar for
NOIB 11803 and s\ By (P40 SHCER WiPHPcS ' Ph0 onlipresdie 0130 647 BL ORI
Mor phol,pgy: = 2 _ :
. NCIB Broth _ 7.5 37.3
11854 Enzyme Treat 5.5 17.0
NRRL - Broth 35.8 50.7
30 . B~145 Enzyme Treat 8.5 40.9

C IN 15% NaCl + 1.5% CaCl, AT 30°C, 1 atm overpressure .
35 o

NCIB Broth 14,5 330
11854 Enzyme Treat 22,1 101 ]
NRRL Broth 30.8 81.7
w0 B-1459 Enzyme Treat >1000 >1000
o D IN 158 NaCl + 1.58% CaCl., AT 70°C, 1 atm overpressure : l
a5 T NCIB Broth 17.0 299
11854 Enzyme Treat >1000 >1000 i
WRRL Broth >1000 >1000
50 B-1459 Enzyme Treat >1000 >1000 '
* P/F = Prefilter for separation of coarse material.
** without Prefilter, but solution previocusly passed through 5u
55 + P/F, '

For the actual filtration Millipore (trade mark) filters having a diameter of 47mm have been used. 5u
and 1.2u are sizes of the pores of these filters.

As is clear from the above table the filterability of Xanthomonas campestris NCIB 11854 broth before
and after enzyme treatment is remarkably better than that of Xanthomonas campestris NRRL B-1489.

Characterisation by the National Collection of Industrial Bacteria of Xanthomonas campestris NCIB
11854 and Xanthomonas campestris NCIB 118903 = NRRL B-1469, hereafter referred to as NCIB 11854 and
NCIB 11803 respectively.

The results were similar for NCIB 11803 and NCIB, 11854 except where stated.
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A. Oxoid'CM Nutrient Broth + 0.75%Difco A W i i
/ . _ : gar plates were inocul ated
young' growth and incubated for 7 1/2 hours at [err]. Cells fromthe "
ma[gl nsdof c. 0.2 nmm patches of gpog 30647 8% ned and phot ographed i
situ under coverslips by phase- contrast Mobility and the other features

wte[]e det erodlgbgahﬁiogv in o oolLs sur r.-% JIngi.ng, STNGL FRcuRGAMn F6Mbt fbee 08
other pat ghe ’Qé*%ou, Eéi‘%?aa i e emirnedat 5

E g@ VBrsfps ?blﬂa}se—Wndééﬁ. Nobnang 16 cher'e tuﬂese\ﬁ ﬁﬁetwmme Cl B
11803 as r ﬁcllﬁ 0.X min glads. teagnschitared\E| Bhﬂlﬁgﬁes 1)]2

margin in qnémiessmgi gﬁlre,gvi 59 9 r EWQ
hundr ed tcﬁnQleer% g%?’bg fmaé%f 4S§'° &,m% |Woh$bn&l€ilu wiaiﬁ% Zaatéaf a

”UCQ | ess g,, I L% gﬁiue thsy1 1965 MpiiBty iaw positiv® B.  Usi n
condi tigns® u , Hia abbviebulvith¥hss giooserddettie themediumandA By
hours i nc Ullaﬁlltb %re-snmll’aeeddéﬁl thaveeliswerg fdl |UE'I‘W'@9(@E‘f)ngqugPs were pg sﬁ\fé‘r“gtm

Wi der ‘and aggregat es vvere not seen with NCI B 11854. Col ony Mor phol gy Arr]

After 48 h@ﬂh‘?f!-!’ Lerdk .
o°B3n Sl EMENBridhtt Agh EtitesAfiowith a8 b, grrosdldtedna
?rgggl a}}d o?ﬂl %v;arg Qﬁréérct\ﬂﬂ? ShtiveChlucoid, grﬁodtﬁ?|sﬂhg epnd)qonmla@,lony ég;gpqeéwas S

nSfof 11808 avad .50 Ve NCIECOBSNY d
andAl ﬁ mn Lm’ E@U&ﬁ%dw‘thgtsomqmedm %@Aégmgﬁw\ﬁa% ﬁ}oéﬁ grom wQs G&o%t}gg:s
i n A aboveisbated gplenies]wers @pip St78@ 'fy C f Qb8

pale crga M‘{;‘Q“%F'BUP‘ was; PP SﬁTeﬁ?"”e'E’nt%e %"@wcm ,‘oisr’r{:)‘gsh gﬁgi ﬁgnns\iz;wa ‘e

whi | e conf MNPt growt h was .pal e cream
yel l ow. Col ony dianmeter was 2 nmm f
NCt B 11803sagaed2\wa-p%|d§m for 20 11854. Sel ect ed ) neral Base or
.I[DaI\J]er oni mu{amuaﬁne'%ageg%ggommﬁﬂpwﬂ {PRY-AR- 'T%é\')é%"'gﬁiff Oph%!tyh 10, 73)
err az a !
log[éfr} KHPO. " . 09355 g][err] 24g[err]
001 g 30 . NH& 9[1€U - 0.01 g [err]
PDMg Qngozed Vat er 05 g 1L|tre The ptt will be 6.8
neral Base’ FbCQ.BEL% Filter-Steri qu’s}@d a ucose (PDG Celatin Stabs
Tgt r:)egtéPBr ot h N@ﬁClz@Hm%m d) 2. 9% Gel atin (Difco)
1 OOO/OA) Patin. PRz TR cnte Agar ‘dord o 2.8%Gelatin
. .. PD Mineral Base + 0.1% Filter-Sterilised Glucose (PDG) '
- Gelatin Stabs ' .
, - Nutrient Broth No. 2 (Oxmd) 2.5% .
3s Gelatin (Difco) - 12.0%
' . Gelatin Plates .
" Nutrient Agar Oxoid CM3 ) 28% .
Gelatin - 1.0% -
. Milk Plates ’ '
40 - Skim Milk (Difco) Separately sterilised 3%
Peptone (Difco) . 0.1%
Beef Extract Lab-Lemco 0.1%
NaCI 0.5%
\/ 45 pH 7.4 before autoclavmg

. -Biochemical Characteristics: at 30°C except as stated
. Growth at °C on CM3 Plates

Temperature B i 30° 37
. Growth {non quantitative) = + ‘+ -
- 80-  pH Growth Range on CMI broth (adjusted pH) )
~pH - '3 5 7.2 8 9 10
- Growth R £ 3+ 3+ 3+ 3+

" . ‘Growth in Presence of Sait )
Basal media containing NaCl at concentrations of 2,3,4 and 5% were prepared according to the method

55  of. Hayward & Hodgkiss (1961). Cultures were incubated for 3 days.
'_ NCIB 11854 was less salt tolerant than NCIB 11803 as follows:

NaCl % 2 3 T4 5
NCIB 11038 growth 3+ 3+ 3+ -
NCIB 11854 growth.- - 3+ 3+ + -

- 80
' Hydrolysns of Gelatin and Casein
Cuitures were incubated for 7 days. Gelatin stabs were at 2

0°C. NCIB 11854 showed a lesser degree of
pl;oteolytuc activity than NCIB 11803 as follows: :

- 685




Ml k Plates 40 | - ~SkimMIlk (Difco) Separately sterilised 3%

Pept one (Difco) 0. 1% Beef Extract Lab-Lento 0.1%
NaCl ] 0. 5% Agar 1.5%
45 : PH 7.4 before aulgplgyage4s Bhen cal Characteristics: at
[err] except as stated Gowh at [er r? on CMB Pl ates Tenperature

[err] Lerr] [err] Gowh (reeaticeaht i Gabtiv@ite MilkflateSO pH Grow h
Range on CNL~broth (adi@84®d3pH) pH+ +3 5 7.2 8 9
10 Gowth - - Omc1§_11ss4 3+ 3+ 3+t 3M&3wth in Presence

of Sal’t Bmewin Ra@oki ‘RqGiiiead Ry NaCl at concentrations of 2,3,4 and 5% were
prepar ed ac Swieditures weve tnhde hystriioht wire thiée tpasmPRE @edigl lafswith dlapg Q?St."'eé,‘u‘lateur es

were i ncuﬁ? $RRiPry giowth wpg pltainegin pboyt 4deys ndieating there wuas po Jogelite seqpirempeRtforgrpugh
11803 as TolTows: NaCl % 2 3 4 5 NCI B 11038
growt I’ MethioniRetStimulsdion Test 3+ NCI B 11854 growt h 3+ 3+ + 60

Hydrol ysi s Ohe @Gebabdhrof arfaintiyaemidryothy ¢rowipg cut@reciniPDC nvsiivedmbder with glasy distilled
Gel ati n syagsavepinoeulaied inte PPG with@pdwithog b1 Lol heeptizonineds & mi graeynisdn dgmm tubes.
pr ot eol yt {hereyas ng Frouiating of Re-piewilals by Lnethioningns: 65 7 EP 0130647 Bl
Cel at I Sabhn softed BiizatioR! at e MIlk Plate NCIB 11803 +

+

PB mediNed Withl 0.8%Jfilter-sterilized sole carbon sources shown in Table 1 werd\@@bkuiatedr@wt h
Fact or Réqqubqtgd-r@nw digs; fThree apparently minor differences in growth between the strains were found.

Acid Production from Carbonhydrates
The oxidation-fermentation medium of Hayward & Hodgkiss {1961) was supplemented with 1% filter-
o sterilized carbon sources shown in Table 5. The tubes were inoculated and incubated for 14 days. Acid was
produced from galactose and melibiose by NCIB 11854 but not by NCIB 11803. The significance of this is
doubtful particularly because both compounds were utlilized as sole carbon sources by both NCIB 11854
and NCIB 11803. :
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TABLE .5
Carbon Source Utilization - Campounds listed in the tables far
. Pseudomonas in Bergey's Manual of Determinative Bacteriology
1974 and in the order for Pseudomonas in R.Y. Stanier et al.
{1966) J. gen. Microbiol. 43, 159. -
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Acid production Growth from
fran O-F medium | sole carbon sour:el
“ [IE -] B | | KB
11803 | 11854 11803 | 11854
\_ Carbohydrates and sugar derivates R
o D-Ribose - -
D-Xylose trace - weak | weak
- L~Arabinose weak weak - -
L~Rharmose - -
D~Glucose + + + +
50 D~Fructose + + + +
Sucrose + + + +
Trehalose + + + +
Cellcbiose weak + + - +
2-Retogluconate '
55 Saccharate - -
Fatty acids
Acetate : weak weak
6o Propionate - - -
Butyrate - -
Dicarboxylic acids :
&5 Malonate weak <+




.
Subcul t ures were made by straight wire three tines in PDG nedi um made w t hz
glass distillted water. Satisfactory growmh was obtained in about 4 days

i ndi cating there was no absol ute rEpugre0647 fB1 grow h factors. Methioni
Stimul ation Test One drop each of a faintly turbid young growing culture i

PDG nmedi um nade with glass distilled water was inoculated into PDG wth and

wi thout 10 [err] L-nethionine in 1 nl anmounts in 16nm tubes. There was no
stimul atiQn of the growth rate by JebleShidntimeed)15 Carbon Source

Utilizati‘oW PB mediumwith 0.1%filterg 0he-—carben_souhces shown
in Table 1 were inocul ated and i ncubat m% m%@ﬁ%nt |y
m nor differences in growh between t st rai ns wene %ounc’. Acli roducti on
from Car bonhydrat es The oxi dati on-fer T EIBE O | O Wil , Hodgki ss
(1961) was supplenented with 1% filterfisasey illgzed shown in
Tabl e 5. The tubes were inocul ated and_incu . | was
produced from gal!&@ﬁé&'&ﬂﬂ mel i bi ose B 11803.
The significance D=k P doubtful particularly HeE o] [pounds
were utlilized agrSel %raasc%urces i\ > ICl B
11803. TABLE 5 3Gy -tactate rbon Sou ‘. listed in
the tables for Psayeqpaas in Bergey's of Ded teriol ogy
1974 and in the order for Pseudononas L Stanigqr et @ (1966) J. gen.
M crobiol. 43, 138sc@3agkonsl opgdaccidsy G pwth frdm from 0-F medijum sol e
carbon source 40 Levulinate - NG B NCI B
NCI B NCI B 118(3tracpats, 11803 h1854 Car bohydat e} ahd suggr
derivat es D- Ri bos&¥E " y| ose frac¢ ~ - F weak
weak L- Arabi nose Sugar e ak - - L-Rhamose
D- d ucose mﬁ%ﬂmb a{:d gﬁ:ﬂ:’ier 1 - =+ 50
D- Fruct ose Sorbitol + -+ ] - +- -+

meso-Inositol - - - -

Adonitol - -

Propylene glycol - -

2,3-Butylene glycol - -

D-Mannitol* weak + - <weak

Glycerol* + + - .| <eak

Alcchols

* - -

Ethanol - -

Geraniol

Non-nitrogencus arcmatic and other cyclic compounds

meta-Hydroxybenzoate .

para-Hydroxybenzoate - -

-/

Aliphatic amino acids

L~-Valine - _ - -

L-Arginine | - -

Amino acids containing a ring structure :

Histidine - -

I~Tryptophan* ' - -

Anthranilate* - -




Sucr ose

+ + + + Trehal ose
+ + + + Cel | cbi ose we+ G%E)
+ 2-Ket ogl uconate 55 Saccharate Fatty acids Acetate
weak weak 60 Pr opi onEP: B30 1647c BY car boxyl i ¢ aci ds 65
Mal onat e weak <+ 8 EP 0130647
Bl Table .5 (continued) Acid prduction Gowh fromfrom O F nmedi um sol e
carbon soyhge NCIB  NClI B. NC|§2b1N§|E°11803n 11854 11803 11854

Hydroxy acids D (-)-Tartrate
DL- 3- Hydr oxybutyrate DL-Lactate dyc
Levul i nat e
- Mesaconat e
gl ycol s Sor bi t ol
nmeso- | nosi t ol - -

Amines

Benzylamine*

Tryptamine

~Amylamine

Miscellaneous nitrogénous campourds

fram O-F ned:.(iﬂ

- IT?SO- Tartrate

58l Badten sour

1B
11803

NCIB
11854

Sugar Pol yal cohq
NCIB . NCIE .
11803 d.ﬁﬁ%{”

aci ds

bl s and

Betaine
Pantothenate

Carbohydrates and sugar dervitives

Galactose*
Mannose*
lactose*
Maltose*
Melibiose*

Additional campound
+ In place of DL~

bor sl
g.

t + 1 4+

+4+ 0+ +

4+ 1+ +
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Propyl ene gl ycol
D-Manm tol *

+

weak

2, 3-Butyl ene gl ycol

+

<weak d ycerol*

<weak Al cohol s ERt Q430 647 B1

Et hanol

- Ceranio

Non- ni t rogenous aromatic and ot her cycl i ¢ conpounds par a- Hydr oxybenzoate
Testosterone Alihatic amno acids L-Valine L-Arginine Am no acids

cont ai ni

Table.5 (continued
carbon source NCI B
Trypt am ne - Anyl an
Pant ot henat e Car bo

- +
+

ring structure L- yptohan* Ant hrani | ate* 9

EP 0 130 647 Bl
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| act'ose*

_ - - Ml t ose*

+ + + + Meli bi ose* - + +

+ * Additional compound [err] In place of [err] 10 EP 0 130 647 B1

0 130 647 Bl - EP 0 130 647 Bl gpai01$3064% Blocess for preparing

Xant hononas het er opol ysacchari de whi ch conprises grow ng the organi sm

Xant hononas canpestris NCI B 11854 in an aqueous nutrient medi um by aerobic

fermentation of an assinilable carbohydrate and nitrogen source and

recover\ﬁg’the heteropolysaccharlde 2. A procgss as ctainmed in claiml
which is carried out as

eontmuous process og as a fill and draw process.
3. A process as claine §H I €h

gllaimlor 2ihn the organismis grown in
the absence of yeast extfigc? {in a chemi call ygdefi ned nedi um as herei nbefore
defined. 10 4. A pr

gssas—ctrarmed 1 h agly Sone of the clainms 1-3 in
whi ch glutamate is used gs nltrogen source¢. 8. t eropol ysacchari de as
prepared by a process assdl @i h

— med i n any ope 3f e clains 1-4. 6. The use
of a heteropolysaccharideﬂas-ekakﬁed—rn-tﬂalﬁl .as a viscosity nodifier in

an aqueous solution." 7.} Adrilling fluid Jon%h ing water angg 0. 06- 1. 5% by
wei ght of a heteropol ysmaccharyde as cl ai ngd i claim5. 8. § nethod of
treating a well conpristing}thg introductidn Ehup the well of @n aqueous
medi um conprising water} anfl 0} 05-1. 5% by vei ght=of a heteropatysacchari de
as clainmed in claim5. P. A nethod for digpl &ifg a quid'thwgugh a wel |

and/ or a perneabl e subshrfhce}formtion’ é §\ i
Y | 0_?‘ Y
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(3

conmuni c'ating with the well by injecting into the welHl—ar—aqueous sol u'tion@

conprising a 20 heteropolysaccharide as clained in claimb5.
biologically pure culture of the Xgpt bommga7cgﬁpest ““‘“E“iﬁm‘m“\
Pat ent ansprfche 25 1; Verfahren zur Herstellung ein

Xant hononas-®@™r opol ysacchari ds, wel ches ein Ver rrehren des Organl srrus

Xant homonas cagpgsfpls. e g}pé %o GhAE R %}%ggu a‘ééﬂa{\%k dim, dur ch aer phe
Fer ment a%rbreanr;ﬁhé;aﬁ?simak‘ﬁ 9§ g @’&%‘L’bﬂbi i S %69 e ﬂeﬁta&? "
ein Gew Im@folg€lesourtt akd recasering the heteropdiys cé’l’ﬂﬁﬁeﬂ nach

Anspruch 1, wePghergcess & c@lmedoo nlawnuwﬁﬂ is cardied out pf atpntimuiopsiprpcesd o asiaill Bod diraw

d -Ab h\RE? h h,
wori 1 gt eng?éeazgﬁﬁiﬁgﬁﬂA%'m”éggﬁ HiontB o aes Rl PR e et

defini ertren Meg |AHHJ&% claid St sy RS &rthﬁﬂﬁ? ir€1-13 ia vt gk ate i¥\ided as fitrogen source.
Ver hahr en nac hs.¢Heteeapolygaccharidegasipedpered b b progess aoelzimedEnuahy onet of Helaims 1—4.
Stickst of f quel p-cThe aisg\aing) betergpaiysacchiide as claimed fo¢ldimges 4/ Yagesityanedifier in an aqueous

gg;gg; ettt f‘ ﬁn‘?sﬂ GG R AR, Grer %Péra% smegﬁ%fénggroﬁﬁgcc&arae $s daimed in
Anspruch 5 c abeam Fiethd@ IdF treating 2 Musdmsmn@t mandnoﬁmdiorerntmgls Wrell tof lan laguedis@Bdium
wa~ri gen Losam ns-r@ w&yhnd 0. Qﬁssi by weight iof @ Beternpblysseshazide anclaiDed® choing5.1, 5

Gew. - % ei nes r E?a F'P f"Wl ghroygh 4 walh asa/ac R PR "b@&'ﬁ F" ge_fogmation
Ver f ahr engz Lﬁf;te gaﬂ ol ﬂ? R, MIntgs S&hPa g8 R BPHYe foBpRLe 2

wASr| gen, V\ass d%&m wam%,@,,g@ga,ﬁ;}egtwmﬂ@hm@.ccharl ds, wiein
nspruch 5 beansprucht auf wei senden Medi uns in die A bohrung. ‘9. Verfahren

erdraana&nga’h ehb! Ui ds durch eine 61lbohrung und/oder eine pernmeable 45
unt erirdigche Formation, die mt der O bohrung in Verbindung steht, durch
Injizieren ei neJrVeNaIBen gmﬁpmﬁllngld&bexﬂpmn}mmmopd#s@ehﬁﬂs AvekpesLebVésmehren des
unf assenden QL s|Xﬂnﬂvpeommaumgstnswcmsﬂ%gu eipgm Vi4RyjgerK Yphripediym rdurch aerobe
Xant hom)nas :ﬁéldsﬂi"é;fg’gﬁ" Rehleshvreta tYng n Stidkgotiauells, Ypggin fiewinnen des

1

pr epar at izgn oF ariy ;a99@."'x.ﬁaﬁ.aharm&egislswmaﬁmmﬁes GbanfeR B854 oth Ball- und
culture dé | -AbdichadifaRidh ausgarilowndlas canpestris NCI B 11854, dans un mlieu

nutritif aqueuf.,Vagahrerf mcmbnspaich O ndee BrvwdinaledMikwergenismusdn Abwaesantel pbreHefeextrakt in-
d' hydrat e defl ?\‘ggg °’E‘!°f' e@z'd\ﬂ@"u"bse"ra& VP@E?hg@ T? ermehrt wird.
U]

RRITATAA ginem ce Py b e
o ;[ sgoggnﬁfﬁgarumoce C;lrcllt her? ﬁgﬁc&s hre%, wié m rememtgzq ?j\ gq’? bis 4t

soutirage. Verwendung eines Heteropolysaccharlds, wue in Anspruch 5 beansprucht, als
Vlskosnammodlflznerungsmittel in einer wéalrigen Losung.
7. Bohrflissigkeit, umfassend Wasser und 0,06 bis 1,5 Gew.-% eines Heteropolysaccharids, wie in
40 Anspruch 5 beansprucht.
8. Verfahren zur Behandlung einer Olbohrung, umfassend das Einbringen eines waRrigen, Wasser und
0,05 bis 1,5 Gew.-% eines Heteropolysaccharids, wie in Anspruch 5 beansprucht, aufweisenden Mediums
in die Olbohrung
, 9. Verfahren zum Verdringen eines Fluids durch eine Olbohrung und/oder eine permeable
o 45 unterirdische Formation, die mit der Olbohrung in Verbmdung steht, durch Injizieren einer wafrigen, ein
Heteropolysaccharid gema Anspruch 5 unfassenden Lésung in die Bohrung.
10. Biologisch reine Kultur von Xanthomonas campestris NCIB 11854.

Revendications
50
1. Procéde de préparation d’un hétéropolysaccharide de Xanthomonas, qui comprend la culture de
I'organisme Xanthomonas campestris NCIB 11854, dans un milieu nutritif aqueux, par fermentation
aérobie d'une source assimilable d'hydrate de carbone et d'azote, et la récupération de
"hétéropolysaccharide.
55 2. Procédé selon la revendication 1, qui est réalisé comme un procédé continu ou comme un procédé
par remplissage et soutirage.
3. Procédé selon la revendication 1 ou 2, dans iequel {’organisme est cultivé en I'absence d'extrait de
levure, dans un milieu défini chimiquement tel que défini ci-dessus.
4. Procédé selon 'une quelconque des revendications 1—3, dans lequel on utilise le glutamate comme
60 source d'azote.
5. Hétéropolysaccharide préparé par un procédé selon I'une quelconque des revendications 1—4.
6. Utilisation d'un hétéropolysaccharide selon la revendication 5, comme agent modifiant la viscosité
dans une solution aqueuse.
7. Fluide de foragae comprenant de I'eau et 0,06—1,5% en poids d’un hétéropolysaccharide selon la
g5 revendication 5.
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3. Pr ocede selon la revendication 1 ou 2, ‘dans | equel rgani sne est
cultive en | ' absence d' extralt de levure, dans un Jl“ﬂ“ﬁ!‘ UI"M“L

chi m quenent tel que d6fini -dessus. 4. Proc6d6 s ue des
revendi cations 1-3, dans quuel dEP 0130647 B3| ut anat e come 60 source

d' azote. 5. h"elsrgé'eepggXé%&h%‘dnd&ltprc@ﬂalreﬁat@wntrwhcﬁgnogmae %%soﬂ un Whiffeu aqueux;
quel conq ue:odﬁfenﬁrﬁ‘\ie Nébu G, 09015694 erflpoids. d“ Udt HeterdpalysaathafideLidloh &1 revenpicdtips 8cchar i de
sel on | a Ceyénttbadé pour déplaso nduide) @ taverp dn puiterat/ol aine, fospasion tsbutereaire permadable
sol uti on giguany aver|lq) ‘tg'écq: Eipta g daiectes dptsdn avits uae selutioq padausSqumRrerasidien
poi ds d u %, E?M%?ﬁ L bive Sk ohobitah BURANGIER RN 5. 13 EP 0130
647 BI Procedo de traltment d un puits, corrprenant i ntroduction, dans
l's puits, d'un mlieu aqueux conprenant de |'eau et O, 05 1, 5% en poi ds d' un
hst 6ropol ysacchari de selon la revendication 5. tW9. Proc6dc pour d6placer
un fluide A travers un puits et/ou une formation souterraine pernbabl e
communi quant avec le puits, qui consiste 3 injecter dans le puits une

sol uti on aqueuse conprenant un 5 h6t6ropol ysaccharide selon |a '

revendi cation 5. 10. Culture biol ogi quenent pure de Xanthonbnas canpestris
NCI B 11854. 10 15 20 25 30 35 40 45 55 60 65 14 :
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