TI TLE OF | NVENTI ON | NDUSTRI AL, PHARVACEUTI CAL AND COSMETI C %RRHRQATICNS FOR
CULTURED PLANT CELL GUMS Field of the Invention The subject Thvention
~elates to the use of cultured plant cell guns in application§"§n oil and
-gas well drilling and production, and in the pharnaceutical, textile,
printing ink, lithography, cosnetic, adhesive, paper, paint, ceram c and
cl eani kg detergent industries. Background of _the Invention A variety of
natural and sem synthetic conplex carbohydrates or polysacchari des have
been commercially inportant in human angrpedr’ p@gENRIING act uri ng; in the
cosnmetic, paper, textile, paint; agricurtural, exptosives, hydrol ube,
adhesi ve, ceram c, cleanin alish, detergent, fire fighting, ink,
phot ogr aphy, 1ithogr agfRHFS Lie SHORMACEYEICAR GANR (GQSMETIC ARFLIGARIANA|,
and gas wel |l drilling and productriosncubzurenl Peanp|caerc @upghydr ates and
pol ysacchari des include seaweed extracts, plant exudates, seed or root
extracts, and m crobial REPLACED SHEETS SG -2- pol ysacchari des
produced by fernentation. Sem synt heti c conpl ex carbohydrates and
pol ysacchari des Efiellddefcehé utmeentesn vati ves, | ow net hoxyl pectin,
propyl ene glycol alginate, triethanol am ne al gi nate and guar gum
derivatives. Sandford, P. & Baird, J. - (1983 "I ndustri al
Uilization of PolyShedtdhiefdsinvanthen alatascfar thiesise/olf. c@ltyped plant
41|1- 491. hTh'ed pr edatt igums G{n ﬂ@éllfcfﬁtit&m Eexoitlﬁlaéﬁ)@hﬁggab@il qrié.ling snd
pol ysacchari des t r c.. For ant exu S, Sseed or roo0
extracts, pr oduCP ?Séhlggyggbe%%%n?&oﬁg%lléhn%ﬁmg cz?r‘f%iﬁgﬁ'v_eg?xg%ﬁ%ﬁ (Rt ing Ank,
exanpl e, gum ar abi&hPgraphexusosaetiom Adhgsiveserngpsr, tpatnt, ceGamic and

production is selleatiiagedetd¥gent industries. -

Background of the Invention

A variety of natural and semisynthetic complex
carbohydrates or polysaccharides have been commercially
important in human and pet food manufacturing:; in the
cosmetic, paper, textile, painf, agricultural, explosives,
hydrolube, adhesive, ceramic, cleaning polish, detergent, fire
fighting, ink, photography, lithography, and deodorant gel
industries:; and in mining, and gas well drilling and
‘production. Natural complex carbohydrates and polysaccharides
include seaweed extracts, plant exudates, seed or root
extracts, and microbiazal
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strippi ng the bark fromthe trees; the gumis collected by hand in the form
of "dried tears."” Production of gum arabic can vary each year as a function

~of weat her conditions, |abor strikes, natural disasters, etc. = Mer et al.
_;( 1975) Food Technol ogy 29:22- 30. The unreliable supply results in

vari abl e gum arabi c cost. Seed guns, such Zas guar guns are expensive due to
harvesting costs. GQuar gumis_ derived fromthe seed of the guar plant
Cyanopsi s prdvsageharéges. prefused nhyi nt8rRRAtatifiial ofephsYSEREtESat

separ at i ogopbleke 3auBhydeackBe apadpangsarchadides | mgl@cﬁet beleallosper m

Sandf ord, (1 d
extracts dc?gﬁvagﬁveg'bgow %ﬁ%@fft&r&,&nér ngk{ HQPCO Bé?gﬁﬁ?ghm ve in
that it i rW-‘G-Ie\FégnpllémhaPv%&iﬂﬂf%ﬁ“ﬂeﬂuééaﬂé‘bdiwwesl n S8hdfardas of
the worl dp. di vers B&ifa) | pr.essyresHui tsma{;geﬁia]_ ndluuﬂualatp_loant Sofﬂ deep
wat er; in _other ace t hout
the use off &R ﬁ&k‘gﬁﬁaSﬁenfns%? gé’%%gﬁggxff rl’sh cﬁbs prolc]i %Vlfrom
anot her red seaweed harvested by raking and hand gat her| ng Alginis

produced from %@mpébaaetmcfbs:amamraar vecs&;eﬂefrarua@donayaﬁsa%hh &7l |
mechani cal arves&ﬁ andf or rther,

hand har v@5%7§<E rlﬁﬁﬁoﬁjégegﬁﬁﬁﬂk’frﬁ#’gﬂ“gﬁf Fo?°5x%]rﬁ#g "Hgﬁge%m | ect ed

| ot's of glemest @ix romteexbraohs pupreductiod- isadependente anl sddphtedandcor di ng
to grade Wi RastepeRd$t2on80! ¢or SthU)! G A d N Wat iin fhpiad Boghes such
as wood or_ bark (VanNos ra{Id S Sme%llflc Eln%_clopedla 7t h e (1 89) D.
Consi di ne %@%ﬁ‘——‘?@ﬂﬂi Br T PRentdt i "61}??3

xant han gwnﬂm:ﬂmth; lmairlt rfe'odu the dieeisgsthe spo a-lsedOM¢¢it¢1%1rhYebandg of

pl ant exudsy fﬁf@ft*@ﬁﬁ @éa&%e'-bemﬁcaaequsw gaml ara8iki ednout in
f er ment atlon aC| ties However, xapth gum praduction poges ot her
probl ems. $&E¥ h&ACHU¥ERT ﬁrsod%cgﬂn'fﬁlm“ 8 weatndr condi

strikes, natural disasters, etc. Meer et al. (1975) Food
Technology 29:22-30. The unreliable supply results in
variable gqum arabic cost. Seed gums, such as guar gums are

ions,

expensive due to harvesting costs. Guar gum is derived from
the seed of the guar plant Cyvamopsis tetragonolobus.
Processing involves removal of the seed coat, separation of the
germ from the endosperm, and milling of the endospern.
sandford, P. & Baird, J. (1983), supra.

The production of seaweed extracts can also be
problematic.: Agar production is labor intensive in that it
involves the harvesting of red seaweed by hand: in some areas
of the world, divers in full pressure suits collect individual
plants in deep water; in other places, the seaweed can be
collected at low tide without the use of diving equipment.
Carrageenan or Irish Moss is produced from another red seaweed
harvested by raking and hand gathering. Algin is produced from
brown algae which can’ be harvested ménually or with small
mechanical harvesters. Sandford, P. & Béird, J. (1983), supra.

Further, hand harvesting can introduce a purity problem.
For example, hand collected lots of gum arabic are seldom pure;



Xant hanmonas canpestris, which presents a call disposal problem because X
carrpestrl s is a plant pathogen (Scaad, N.W (1982) Pl ant D sease

65( 10): 882-890). Xant han gum has al so been objected to as being too .
expensive for certain applications such as drilling nud. See, e.g.,
Kirk-Q hmer Chem cal Engineering Encyclopedli-a (3rd. ed. 1981) 17:153.
Thus, there is a clear a, nunber . of qustrles {10 a. reliable,

rel ativel y F3RBIRHsIRR ﬁﬁﬁ%’lrpﬁ%sgc%?r%’tﬂﬁ Rafrade nghich e4ER2RAR| SPosal
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pol ysacchargaﬂ& wn%seegnaeg s‘@iré}&qurcatzﬁé whsBe &l ! Yhfide éAspw’ang' p.G &
Mol | oy, J 1969), Canadi an J. _Bi gchem 47 1063-1070; Fi ncher t al.

(1983) Ann.ceRRidime dedepysVat: 34:-B7.1RB% arke, A at al. (1979)
18:521-540; McNeil, M et al. (1984) Ann. Rev. Biochem 53:625-663; Hale,

A et al. (1987)yf é%xa@kérﬁ@&@ié&n@ Aa- smf’é&asa@nﬁgﬂ ﬁumpavé‘{d hn{,( 1987)

Australian J. Pl ant siol. 14:633-641), it has not suggest e

such cul t ur®fl fikent déé%i’-cﬁhﬁ’se?n @FSo5dasa apteER i r‘i‘aFFfésﬁha‘Fnd?:%utPi]-@&It
paper, texte:lnmaws Rl exgractlionrof akyqd amicanse pyddettimn iadkesiried
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product i on. PXPAYCHiAjHoSes ofheg] preblem§85 529”@%@4‘5% rgadyses by,

1988)S have xihthaeshaullichubegtPis ;mﬁmﬁpgumanasca)mm ﬁl@@cﬁ%aﬁﬁiﬂdﬂlﬁm
-4 unmmary,, o ny €. Subj S

cul tured plb % &Q$ can eg@r lg y‘?f%né%’ ?gg%aé‘hgieﬁjtlcal &
cosmeti c applartt PdAsasaclSsditAy; SG\FT%%Q& | i rﬁatl'é‘-thlaan N%xlllé-‘r e3lspaeen

adhesi ?/tes Fﬂféct%dtf@géépb¥?.n§eﬁ6m Eﬁpexﬁil;ﬁ@é“ ﬂardeéﬁaﬁméppﬂidaea‘wﬁ I ngbI
agrl cu ura XpPl OSlI ve 0ol an gas S cu ure
pl ant cell rrl?ca%s b z%?‘ﬁ? iT e st | éct |£d’u5%ﬁf§e& eé{ii Eh and

cosmetic Englneerlng Encyclopedia (3rd. ed. 1981) 17: 153.

Thus, there is a clear need in a number of industries for
a reliable, relatively inexpensive gum or class of gums that
do not create a disposal problen. While a number of plant
cells have been observed to produce polysaccharide and/or
complex carbohydrates when cultured (Aspinall, G. & Molloy, J.
(1969) Canadian J. Biochem. 47:1063-1070; Fincher, G. et al.
(1983) Ann. Rev. Plant Physiol. 34:47-70; Clarke, A. et al.
(1979) 18:521-540; McNeil, M. et al. (1984) Ann. Rev. Biochemn.
53:625-663; Hale, A. et al. (1987) Plant Cell Reports 6:435~
438; and Bacic, A. et al. (1987) Australian J. Plant Physiol.
14:633-641), it has not been suggested that such cultured plant
cell gums might be suitable in the_pharmaceuticai, paper,
textile, paint, agricultural, explosives, hydrolube, adhesive,
ceramic, cleaning polish, detergent, fire fighting, ink,
photography and lithography industries; or in mining, and oil
and gas well drilling and production. Only Otsuji, K. et al.
EP 0 285 829 (published October 12, 1988) have utilized
cultured Polianthes gum in cosmetic applications.



applications.. Plant cell lines that produce at |east about 0.05% (wv) gum
in the final fernmenter culture broth, are preferred to reduce production
~._costs. Plant cell lines that produce at |east about 0.5% 2.0% and 10.0%
A wv) gumin the final culture broth are increasingly preferred. I n one
enbodi ment, the cultured plant cell guns enployed in such applications
are cul tured D| ant _cell gu(rs havi ng- @ abi nogal act an proteins
(AGPs) of at ST NS AVER2R | n ot her enbodi nents, cultured pl ant
cell guns of Phl eumhé\llsuhtjeanamﬂ;mmn andptmheun&h@rﬁeeaplgyp@h@a plant
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arabi c and gudfelifin AN eosmelias pl aAnycsultyges cnalrané;l selde gisRdcars Be
substitute forusesuihdm ghe sabfedt Czirmis(i{rlgg phﬁﬁﬁﬁéé’ltﬁrtlé’éﬂ'a'?@ @os etic
carrageenan, raya ,qum ean. qum assi um_or | um
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guns can be ud&ghimogalactan prote:.ns (AGPs) of at least about 4. 0% (w/w).
In other embodiments, cultured plant cell gums of Phleum,
Nicotiana, Pyrus, and Lolium, are employed as viscosifiers, as
thickening, gelling, emulsifying, dispersing, suspending,
stabilizing, encapsulating, flocculating, £ilm forming, sizing,
adhesive, binding and/or coating agents, and/or as lubricants,
water retention agents and coagulants. As discussed herein,
culture conditions for the plant cells can affect functional
properties of the gum product. '

Cultured plant cell gum products ‘can be used as a
substitute for prior art qums, such as gum arabic and guar gum.
The cultured plant cell qums can also be.used as a substitute
for xanthan gum, alginic acid, agar, calcium alginate,
carrageenan, guar gum, karaya gum, locust bean gum, potassium
or sodium alginate, tragacanth gum and others. For example,
the cultured plant cell gums can be used as thickening agents
and/or emulsifying agents to replace gum arabic in adhesives,
inks, textile printing and cosmetics. The cultured plant cell
gums can be used to replace alginic acid as an emulsifier,
thickening agent, suspending agent, waterproofing agent, etc.
in toothpaste, cosmetics, pharmaceuticals, textile sizing,



repl ace cal cium al ginate as a thickening agent, stabilizer, etc. in
synthetic fibers. Carrageenan, which can be used as an enulsifier,
rotective colloid, stabilizing agent, etc. in toothpastes, cosnetics and
pharmaceuticals, can be replaced by cultured plant cell guns. Cul tured
pl ant cell guns can substitufe for guar gung -which functions as a

t hi ckeni ng agent, COS

phar maceut i € P's'm?ﬁ)'(t?f' -weﬁ qﬁllelhd"gpﬁ??i E?@{ %rfs@eea fFHEt grituredn
oil wells. plhhtireel blguns calil bgwmsedchn teplargepbaccaka Fed 1oy agent,
protective g%haeéivat abbhiged, tin C?ﬂﬂogr%%'x%‘ feRhls€bAs '8 other

phar maceuti cal s, textile coati g:gé ves, Cultured plant cell guns
can repl ace2PBLHSAEHERA- gurihe tS‘“rB‘éaFi {:r) Cgdly Wmspidan e YAk keher,
emul si fi er. repliacei rajadkagialgimater asal a chsnkEmtag agenhhg andbilizeabhes for
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can functlon as an ¢ fier hi ckeni ng agent sta I zer etc.
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in sone wat e.bolnapaspas;ltrsosmandseandmlmmr&deptauhusr edapllantrepehbe@UsE .

Cul tured pl ant a pl tra g a | Sifyi
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dyes, WL ooth hmueiglb@ rwate.pr gpar gapers, :WIRetHcRS aphappadentica®@a) han
gum ich i as i,cken e n
stabilizing 56‘%?1’ esét @%ﬁ&lﬁgf gggis{?ﬂ?ﬁe%&]d%?lgukﬂcﬁpgn%% %ﬁ oil
appl i cati on¥eldgn apydtsgeﬁepﬂaeédcwl Sy RER r?lléﬁ’t repllpcguikaraya gum

replaci ng sugh aprp@ét@éﬁnwr&um cwﬁamadzakanutheklenews eaalsofier,
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cul tured pl ydfanceibmPUEE 40 SOibINiRRR! tHikkedlelr,di slnAlfiRQbl &B ! hah
Xant han gumppr?cd%%.tnlgonmg%erlal, cosmetics, sizing and finishes for
' - textiles, pharmaceuticals and paints. Potassium or sodium
alginate, which can function as an emulsifier, thickening
agent, stabilizer, etc. in pharmaceuticals, textile printing,
cement compositions, paper coatings, and in some water-base
paints, can be replaced by cultured plant cell gums. Cultured
plant cell gums can replace tragacanth gqum as an emuls'ifying
agent, coating agent, thickening agent, stabilizer, etc. in
pharmaceuticals, adhesives, leather dressings, textile printing
‘and sizing, dyes,' toothpastes, hairwave preparations, soap
- chips and powders. Xanthan gum, which is used as a thickening,
suspending, emulsifying agent, stabilizing agent, etc. in oil
and gas well drilling muds and other abplications, can also be
replaced by cultured plant cell gqums. In replacing such prior
art gums, the cultured plant cell gums can offer unexpectedly
improved results. often, cultured plant cell gums can
éurprisingly be used in smaller quantities than the prior art
gums to achieve equivalent functional results. Further,
production of the cultured plant cell gums do not present the

cell disposal problem that xanthan gum production does.



-6- The cultured plant cell guns are not wuseful in applications
where their wutilities or properties are significantly conprom sed or
~destroyed. Organic solvents such as al cohol, acetone and ether and the |ike

can disrupt function by causing precipitation of the cultured plant cell
guns. To maintain the guns' enulsification, thickening or gelling
properties, it is preferred that the tenperature of the gum containing
solution or m xture be naintai ned bet weeg about 40 and 90[err] C and have a
pH of neutral to slightly alkaline. As the pH increases, the thickening

capacity of the 9IS, %%‘Clrtg‘%iss'ngﬁgﬁéfﬁivenugg el gyat Sgtw}‘ﬁ%’%‘iﬁgs“y

can increase W th"increased ioni ) At cont'arni ng-sol Ut tan
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t he pH range of _het n about 3 10 and i.n npresence, of cal cium,ions.
Further, heatih§ gﬁﬁgiboﬁ%‘"ﬁ a(%)‘gl ‘F%ﬁe’@m"s‘éf‘ﬁﬁ’@ﬁsc%t AR i“é’ﬁ?laﬂd
80[ err] C has wtcausdingedrgeipitakien Rf ithe cultngedhplantieceldl guan beo
t her nor ever sig #heailh JRE" AumdNeethbuE ea i) GRlikbkaHIRgard: UgRhYingN 2
wi de variety of %gﬁylcatngps becagse t egharetstﬁgle ovqéﬁg mndg range” of
t enper at ur es PIWPERT 281 di% %o PEESPEF PBN N2 he it SR E ¥ W& P6n P 0 FBP-a
tenperature reangisfingbselugienror tmixtoniehe] @aintadned detpiden Hhoutr ked
SUTENT | (e sohhe io b vy Sy lrabols e
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caranel i ze.
vi scosity as Howawvext, oavert sheamlevatedf qH,N. vidandity ncdml| Lacrgase NRALB000

at dC(Z)Q/C\?v/nt rat ir%}:séa&dlof‘bwliw 0 endtr2S YeuhVe b a i my W1 Weibhs dah Wt GH) -
an 0 VV(V’ﬁe presence of divalent cations such as calcium, and as

temperature decreéses, gel strength increases. Typically,
stable gels are produced in the pH range of between about 3 to
10 and in the presence of calcium ions. Further, heating and
cooling of gelled gum solutions between ambient and 80°C has
not reduced gel strength, indicating that the gels can be
thermoreversible.

In general, the cultured plant cell gums are useful in a
wide variety of applications because they are stable over a
wide range of temperatures. In an emulsion or solution, the
gums are functional over a temperature range- of about 0° to
100°C at neutral pH. The dried gum powder (neutral pH) is
stable over a témperature range of about -70°C to about 1l0°C.
If heated, the dried, powdered gum can caramelize.
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Figure 2 is a plot of viscosity as a function of shear rate for P. communls
gum P7- 1000 at concentrations: 0.1%ww (0), 0.25%ww (0), 0.5%ww (A,
1%ww (0), and 2% ww (v). Figure 3 is a plot of viscosity as a function
of shear rate for Tinothy grass gum at concentrations: 0.5%ww (0) and 1%
ww[err] Figure 4 is a plot of viscosity7as a function of shear rate for
N. pl unbagi nj fol i um l%PS-lOQO 1% Wed or pH val ues of 2.32 (0), 2.86

[err] 4.77 ¢( i igure 5 is a plot of viscosity
as a function of Rilgsare riatks farpiot cOfMYA$SOS Hen 35 - 3 06onctieny 9of sbheapH

val uesloI 2f1332t4 Ogor 30 {:E{nﬂt}ad‘ixfﬁfo(l\l)a 7gﬁﬁ\1 b[ﬁilbogn(it_]l-_bo%&ehﬁ&'ﬁ}:iﬁxﬂure 6
is a plot of v | as a.function or, oTi ras m
(1* W;)W) for® v‘é(fS e‘go %?% 63’ ( 93 [gf @*j ’[err] z)éégo%“‘?o%j

Figure 7 is w/wlb¥)of viscosity as a functlon of shear rate for N
pl umbagi nl folia iSH-HPé\' -{909 pideo M%isé@éi’éﬁn@@rat ‘E{xﬁcﬁioﬁw@f(ghear

20[err]C [err] 40[err d 60[ ] to 10 ot | ots
of Vi scosi tyr%&e L?’O 1 |%ﬁ?z“8‘f"%§n€§fn (?zt ég?é %\I %an(ﬁ i a g&% ﬁ(‘dduct
NP5- 1000 sho¢®ng WZ@%tw,ﬁ»f (&bdi 0.6k wf’wl%)Z%’hnd/md%)Na@ndaﬂ%l%/W Wwwhyum
concentration (Fighflra £ffeeta gélé\fjcgé'ﬂ%dgsﬂﬂ%a'ga@ fRinc®16% o2 3Keand

)
nvent | on. PrSFS % %Métm &in A5 PPRSEM RSP HCTO AR ADGSS 8 ed
February 26,1%9598«¢ dIl}scI osed the general ability of cultured plant cell
gums to function ff%ﬁ@ 'fi/éng téf JHUANY Bs o FRINHASNS ot BHeUEE
nodi fiers, gellin gents, coatin nﬁa a suspendi.n agents
in various f&®8epESFU- aBh :La Thgu@ 5%% R8r &qs%p "E‘P"f cﬁﬂgy
descri bes andaktuespdf f3.82 o0, fbo&k’: |(r!dusﬂr.l73I(Vbha?r eecémdi and HndPZdSetic
appl i cations of C%i%&itéds Pl 88t 2 CH1 bt W Byiscosity (48 o Ririticwelds Ehalari S.
defined as tggtgu for Pt.I al m%xunis gum P7-1000 (1% w/w) for pH values of
2.32 (0), 3.0 (e), 4.36 (v), 7.01 (v) and 11.28 (W).
. Figure 6 is a plot 6f viscosity as a function of shear
rate for Timothy grass gum (1% w/w) for pH values of 2.88 (0),
4.93 (M), 6.95 (a) and 9.06 (0).
Figure 7 1is a plot of viscosity as a function of shear
rate for N. plumbaginifolia gum NP5-1000 (1% w/w) for
temperature of 10°C (©O), 20°C (se), 40°C (v), and 60°C (v).
Figures 8 to 10 are plots of viscésity as a function of
shear rate for N. plumbaginifolia gum product NP5-1000 showing
effect of addition of 1%, 2% and 10% NaCl at 1% w/w gum
concentration (Fig.8); effect of addition of 10% NaCl at 0.1%,
0.5% and 1.0% (w/w) gum concentrations (Figs. 9 and 10).
Detailed Description of the Invention
Prior International Patent Application No. PCT/AU88/00052,
dated February 26, 1998, .disclosed the general ability of
cultured plant cell gums to function as emulsifying agents, '
thickeners, stabilizers, texture modifiers, gelling agents,
binding or coating agents, and suspending agents in various
food product applications. The present work specifically
describes and exemplifies non-food industrial, pharmaceutica]_.
and cosmetic applications of cultured plant cell gums.



all-free material recovered fromcultured plant cells, and is sed

i Nt erchangeably herein with "gum product.” The cultured lant cells are
“t-Hose whi ch are capabl e of synthesizing onponents of the gum product and
tfansporting the sane xtracellularly in culture. A variety of vascul ar

pl ant cells, ncluding those derived from gy@mosperns and angi osperns, nmay a
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useful in the g@sﬁéeil%ﬁ%ﬂén %urecuﬂtmré@ty 9¥a¢ﬁsculeemlantm15.
conpri ses conﬁmﬂmqrh&ﬁaﬂm&ésear&c&pmﬂml yﬁ@m@wsaamy\ljﬂlm are
secreted i nto teJggl Y Phe! NGurplobUritnegl |5 cdls MBLOG1GhagSEe of
-onpl ex car bohydr ate oI ymars are r ot eogl ycans n? 3’ |nogael act an
prot ei ns (A@s)%@—%&??%&%%haﬂﬁ%% ((eegﬁ, néﬁ’ﬁr alRogidaaci and. pakeridRe
het ero- and hombcjhsses), ammnﬂmmﬂdcmgr(e-gamhﬂwmmnnme
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for exanple, a.leaf t a tans { ch

can be pl aced of
the tissues of ﬁlﬂeéénGFg‘é?& pﬁ‘?dmf:ﬁeg‘t‘%ﬁ Itﬂgtc‘éﬂ sb%&ﬁef%n’-‘bé‘hﬁr snRiest ed to

| i qui d suspensiehhodsl.t ure. Alternatively, seeds can be surface sterilized,
and -
The Cu}tured plant cell gum <comprises complex
sarbohydrates and optionally glycoproteins, which are secreted
into the medium by the cultured cells. The major classes of
complex carbohydrate polymers are proteocglycans (e.q.,
irabinogalactan proteins (AGPs)), polysaccharides (e.qg.,
1eutral and acidic  pectins), hetero- and homo-glucans,
1eteroxylans, and hetero- and homo-mannané {(McNeil et al.
r1984) Ann. Rev. Biochem. 53:625-633). Complex carbohydrates
and glycoproteins are: known to be secreted by many cultured
cell lines (Clarke, A. et al. (1979) Phytochemistry 18:521-540;
Fincher et al. (1983) Ann. Rev. Plant Physiol. 34:47-70; Bacic,
A. et al. (1987) Australian J. Plant Physiol. 14:633-641).

The cells to be cultured can be initiated from, for
example, a leaf, style, anther or stem of a plant, segments of
which can be placed on solid culture. Callus cells may
proliferate from any of the tissues of these organs and the
callus cells can then be transferred to liquid suspension
culture. Alternatively, seeds can be surface sterilized, and



-9- placed in a solid or liquid culture to initiate germ nation. The

germ nating seedlings can then be nmaintained, for atinme, in liquid
~suspension culture. The suspension culture nedium can be any known suitable

medi um such as M5 nmedium (M rashige, T. & Skoog, F. (1962) Physiol ogia

Pl antarum 15:473-497; Wi, ‘M & Wallner, S 9(1983) Plant Physiol.

72:817-820). Tra sfer to pensj on .C preferred because in general
it increaseBl3f p?‘Bdﬁc??g jb’e%ii; Litt"ﬁr? 5’6’sslf'6ltéagﬁ g%ﬁ‘f"e“%‘b"%{’ 1i quid
suspensi on Thet qeemiwatufgermdtlengsacen ptleérerbee chadiataised), heyr raduice, shear

stress on thg :ig ui IW#ﬁ&&FA& %xﬂ%r@r Od%% QH%QHsi‘oﬁ%uﬁﬁ?&“n&’éH;

cul ture on sol a poses practlcal difficulties, 1nc dlng

gum col | ect F8R. PIARY Ik>‘/"°"’3 ﬁ\"gﬁ‘? Jc%l“!edﬁb‘i“nﬁﬁ‘é | 3s dHPsgeEm: Miraninae cel |
growt h-and/ @r po$ksaEL,ClFar i 1262 prRiisdioilogia Plhtatum NA:AOReds7; @b ude, for
exanple, th sugh 4 0 tl_t i d 4s

2, 4-di chl orgpﬁgﬁ})ﬁéﬁh%n@%&%l) P?%ﬁ?l %@??MT?;\?&;C??%E ’#%?Jre%on I tions
for N. pl unﬁ&ﬁPﬁPFbP‘i‘é?“lliuréohﬁlﬁ?%feéﬁﬂdlje%%%r’ré‘eg%lrl‘%"ae&éﬁp’r’i‘-cf’i%ﬂfel’-ﬁere| n.
It has beengahsproductign aydnpeBabbasita isapbesibdaree scalecapes rivhlidgr owt h

and gum i eLflspbhsiay AlACCT, PPYLARACLNR' 220 LIVFSANE bRCOSIR UGy

pressure or I N SUCTOSe Concentrat increase
producti on BfI8EReSELAT FEESH aﬁtt%lqeé-]-s?hewbbﬁ?U???dkfctca@aﬁr%UQ’%@%r ed

fromthe cubhuaesatﬂaw&ad)mmxehdae&Scwt\hrkmmdnd heddat poSee & afuihedM &

Noor, E. 1965
U S. Patent %%Ogrégig%aéﬁ%fgégﬁgg% Fﬁ%)ulg ;mﬁsen %%1(3 %983 %11} . :
Appl . M croBi. sllanBuQﬁJekmmonﬁlamnpﬂ@ye%pt enmamé% qmll grovth and/or
Car bohydr at 9039§ac3ﬁ5r2&8 2roduitdoil, M pRaiél |tﬂﬂ:"mon$s (iﬁSﬂdE’l anﬁor

Physiol . 72:81/-820. speC|f|c regovery .and cation. net
exonpl 11 e RaPRLE:  hE G, Re” 2 d5aRshior SRh e eRe bR Toig
sequesters dal éi-Din mndothe#-di;qr@@nphenembutmmfnehﬁt He,4aRBpr odUkthe

during the rpeevery GINGAUIEEnAit Foks 2%2 ] &1uh®aklin8@deda, . communis
and P. pratense are exemplified herein.

It has been observed employing BLM as a carbon source
increases cell growth and gum yield. It has also been observed
that an increase in osmotic pressire or in sucrose
concentration in the medium can increase gum production by some
cultured plant cells. ’

The qum product can be recovered from the culture medium
by methods well known in the art. See Johns, M. & Noor, E.
(1991) Aust. J. Biotechnol. 5(2):73-77; Golueke, C. et al.
(1965) U.S. Patent No. 3,195,271; Seviour, R. & Kristiansen,
B. (1983) Eur. J. Appl. Microbiol. Biotechnol. 17:178-181;
Mort, A. et al. (1991) Carbohydrate Res. 215:219-237; and Wu,
M. & Wallner, S. (1983) Plant Physiol. 72:817-820. A specific
recovery and purification method is exempllfled herein. A
"complexant" is a composition or compound that sequesters
calcium or other divalent metal ions from the gum product
during the recovery procedure. For example, Na, EDTA added
during the recovery process chelates calcium. Other
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during the recovery process chelates calcium O her - 10 -
sequestering agents such as citrate, cyclohexane diamne tetraacetate
~(EDTA), imdazole, sodium hexanetaphosphate nay al so be used. Sequestering
-of calciumis desirable to avoid the formation of insoluble conplexes
“during drying of the recovered gum The skiJded practitioner, using
information available in the art and the teachings of the subject
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pl ant cell g4@Ech@red gaﬁ,tlcul ar application can be assessed by nethods
known to those of skill in the art. The cultured plant cell guns can be -
used to establish and stablllze solid, liquid and gaseous di spersions. An
emul sion is an i Ahienakélhedtprastit ioner), nus iog birf drmatiicn RNawhabbe oire
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agents in e’EI:' i3 1n ésafea?s%%t%& ?%o'c@u&é&ih %51191;' 2O5E

t hroughout a |1 qui suspenSI mal nl I ncreasi n I%e wécom ty
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to those of skill in the art.

The cultured plant cell gums can be used to establish and
stabilize solid, liquid and gaseous dispersions. An emulsion
is an intimate mixture of two immiscible liquids in which cne
phase is dispersed throughout the other as small, discrete
droplets (Sandférd, P. & Baird, J., "Industrial Utilization of
Polysaccharides" in The Polysaccharides (1983), Academic Press,
Iné., Vol 2, pp. 411-491). The cultured plant cell gums can
be used as emulsifying agents or stabilizing agents in
enulsions. Suspensions are solid particles dispersed uniformly
throughout a liquid phase (a suspension) mainly by increasing
the viscosity of the suspension liquid phase with suspending
agent. Foams are gas dispersed in a liquid or solid phase.
When cultured plant cell gums are employed as foam stabilizers,
they affect the surface p;:operties (e.g., interfacial tension)
of foams, thereby promoting a firm, stable foam.

Emulsification capacity can be assessed by, for example,
méasurinq the reduction in aqueous surface tension or
interfacial tension due to the gum product, measuring the
critical micellar concentration (CMC), or measuring thg



$reasuring the reduction in aqueous surface tension or interfacial tension
‘due to the gum product, measuring the critical mcellar concentration
CMC), or neasuring the - hydrophile-Ilipophile balance (HLB; the ratio of
polar to nonpolar portions of the conposition). Additional nethods of
assessing emul sifying capacity include particle sizing and counting, and
effect on viscosity and electrical properties of -the enul sion due to the

gum product . di.s.cus u od ge J , o C.
in CRC Criti cal \Fﬁg’\'ﬁ %'Iéflp@P %%I g%y% HLé tg%l 2(E;iat"l':he | ce of tél:
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suspenS| ons. They I ncrease SI stanc
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m xtures or sol ofi ahe Gafulydofeatixtentew t hThemspecifil¢ ymathodalemployed to
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Exanpl es. Assessnment of gelling capacity of a gum product can be carried

out by nmethods known in the art. The specific, method
Emulsion stab:.lizxng capacity is the ability of a gum to

maintain an emulsion over time. Emulsion stability can be
tested by evaluating the turbidity of the emulsion (or -
industrial emulsion mixture) over time.

Thickening agents increase the viscosity of . aqueous
solutions or suspensions. They increase the resistance to flow
of a liquid. Sandford, P.A. & Baird, J., supra. Viscosity
imparted by cultured plant cell gums to mixtures or solutions
can be measured with commercially available viscometers. Such
viscometers commonly employ methods based on Stoke’s law, the
capillary tube method, the rotating cylinder method or the
oscillating disk method. The specific method employed to
measure the viscosity of at least some of the gum products
described herein is described in the Examples.

Assessment of gelling capacity of a gum product can be
carried out by methods known in the art. The specific method
employed to measure gelling capacity of at least some of the.
gum products described herein is set forth in the Examples.
Gelling capacity can be assessed by measuring the rupture



‘enpl oyed to neasure gelling capacity of at |east sone of the gum products
described herein is set forth in the Exanples. Gelling capacity can be
assessed by neasuring the rupture - 12 - strength, shear nodul us, back
..extrusion and nelting and setting points of,the gum product. Lubricating
capacity can be assessed by nethods known ifi the art. For exanple, an

adapt ati on of A?g%ﬂgéﬁlg?rgl{:ea& m8aLehY, fﬁ%k-r%%:;:(lgiyﬁté‘r{d feikiNgt &g s@{%zgghe

may be used. Ef INg Capacity can be assessed by methods known in
art. For epehpks, ofttle FPUMPIAANCHe tested as an encapsul ating
agent for a flavor ghbhrida€dimpusiaiaedtyr cak biexasaassednparmeathcdsaknown in
encapsul ati ng agent _compnly enpl,ayed_ i SH igd aAbrRY oXm&t4 Societ
prepar ati ons, §8‘8h35§'m°%te§‘ra§%}%sg3 g%%%%ﬁ ating a en?, N Lcoakn, fo(‘):re ¥
exanpl e as deséoich@dstangxapeelal Masheask PALF2sBAE BAst®parti cul ar

functional propertigachgyelHemiy aapacieyecamitich agaessed|y mgthrdariponantis.
It has been observed that AgP in_t Itq._rh%d At a6l | pQUM L ICtagCan,
enhance enul si ft?’&t 251 "prop Pri e%’.‘g‘i?—%géj'exanp el,%-IuPyrlngcommni s apd
Ni coti ana pl unexgiapskdhtingasgent gfe? 3 SAavOR @111 1oy AnPRYTeTRPLETIR mdx,
Phl eum pr at ense, f QiR HHN h t Encapsiel et sy comhopder eggiloyed dnd
enul sification capacity. Phl eu rate co abQlesyi S |
. ~ . 'Qi’.]% tib S§EStdn-Haked
Pyrus and Ni cotS &&%l’rﬁdwfﬁ'ﬁ?fﬁf g%\g Ié?é]?szﬁagé%%’(?'enu gﬁ %catiéon ro erét%l es.
Phl eum pr at ens eericagsulatingf ageat, AN-LokeoEPT \exanndecas depcFiedc iR ple
where emul sifi c:;\tﬂ.ori.tér%d}qt desired, e.g., in applications where guar gum
and hydroxymet hyl cel [ul ose have traditionally been used. Those enbodi ments
of the subject invention which use t e),‘é‘ mrprodugt ) @) enul sifiers
preferably enploy a SufPMOFAEESr P2KT lis? r FBACFHO ?.mpﬁrlﬁéﬁ?i)?ﬁf%ﬁee“ _
cul tured pl ant askbchatesd coritthi npangt itulagasguaboiampbrentsw) AGR | has hdegmm
can be observed that AGP in the cultured plant cell gum product can
enhance emulsification properties. For example, Pyrus communis
and Nicotiana plumbaginifolia have higher levels (6-11 % (W/w))
AGPs, while Phleum pratense produces a gum with nondetectable
AGP and poor gelling and emulsification capacity. Phleum
pratense has comparable viscosity to Pyrus and Nicotiana gums
without the gelling and emulsification properties. Phleun
pratense is thus useful as a viscosity enhancer in applications
where emulsification is not desired, e.g., in applications
where guar gum and hydroxymethylcellulose have traditionally
been used.

Those embodiments of the subject. invention which use the
gum products as emulsifiers preferably employ a gum product
relatively rich in AGPs. In particular, cultured plant cell
gums containing at least about 4% (w/w) AGP in the gum can be
useful. Complex carbochydrates in the culture fluid can be
determined by the method of Dubois et al. (1956) Anal. Chem.
28:350-356. AGP can be determined by the method of Van Holst,
G. & Clarke, A. (1985) Anal. Biochem. 148:446-450. AGP~-
containing qums have been found in higher plants (14 orders of
angiosperms, 3 orders of gymnosperms), and in loyer plants
(é.g., Fontinalis anti- etica). Fincher, G. et al., supra.



Tseful . Conpl ex carbohydrates in the culture fluid can be determ ned by
‘the method of Dubois et al. (1956) Anal. Chem 28:350-356. AGP can be
determ ned by ’t.he met hod of Van Holst, G & Clarke, A (1985) Anal.

.Bi ochem  148:446- 450. AGP- containing guns _have been found in higher
plants (14 orders of angi osperns, 3 orders Of l{;yrmosperms), and in | owner
plants (e.g., FontItahas keen found: Fkay a gurchseduct recernered fyoa Pyrus 13
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whi ch the cul tmm&mﬂa—lgm a1V \Reg s SPMBAsto hayesan AGP

di scussi on i s nNqiw/wnt edded. 6 ca® 4.9y eBgectiivébe. panercantadidast, ycuptupéd ar t

gurs have been.diyel s 4Rliihf Bsa@%@%@ £23n( foling 8bZfaPL oSS
and cal ender), pignented.coatl ngs . 0., >, 1.0 airknife, and size
press coatingde® GHRRIEAGR elde Por dimpt dspARQpt P.255 45 by the
Cul tured pl antnextidad @fnwafaHobet Ustecals (IeBShijtutes for such prior art guns
as | ocust bean gum karaya and guar guns as hydrophilic colloids enployed
in the wet end as beater ai-ds to reduce flocculation of pulp suspensions
and i nprove paper for@dessuiptipme ofl| aFrYiagntapmljcafienscam avkich ephace

prior art gunEcwlcurel pBESE Sice@ 1Wihits | GahYHeCabhylepdd | @d1lows.  This
discussion is not intended to be limiting.

In the paper industry, prior art gums have been used in
wet end beater aids, surface sizes (e.g., size press and
calender), pigmented coatings (e.qg., blade, roll airknife, and
size press coatings), and in adhesives. Sandford, P. & Baird,
J., sugfa. Cultured plant cell gqums can be used as substitutes
for such prior art gums as locust bean gum, karaya and guar
gums as hydrophilic colloids employed in the wet end as beater
aids to reduce flocculation of pulp suspensions and improve
paper formation. The cultured plant cell gums can also replace
prior art gums as a surface size which.is typically applied
after the formation of the sheet at calender rolls or at the
size press. Sandford, P. & Baird, 3., supra. As surface
sizes, cultured plant cell gums can impart water resistance,
oil and solvent resistance, glue holdout, scuff resistance,
physical strength, curl control and gloss. The cultured plant
cell gums can also replace such prior art polysaccharides as

- sodium alginate, which is used as a thickener and dispersant
in the pigment coating. The purpose of such an additive is to
prevent agglomeration, and to produce adequate flow and



after the formation of the sheet at calender rolls or at the size press.
Sandford, P. & Baird, J., supra. As surface sizes, cultured plant cell
guns can inpart water resistance, oil and solvent resistance, glue hol dout,
scuff resistance, physical strength, curl coptrol and gloss. The cul tured
- plant cell guns can al so replace such prior 0 pol ysacchari des as sodi um
al gi nate, WhiRRa1ifigusedtRé cbddingkcand EdGréivene pattetR dPSIINYERLe)
coati ng. Th;:dg r pose Q__f suchsand&dd tlpve |§ to pr$vent aggl onerati on, and
to produce %&%@"FI dRTangSandterty Pu & BRiRg: of - { n84REALi ng, and to
prevent pattern or orange peel in the coating. Sandford, P. & Baird, J.,
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uni f or m di st3AR i RARVITIRAGR 35 eSOmRIF 4 PR SPIRLLAFENERT yWIERANE pRi or
art gums, Wheater aixd. andiphéut aviskingstbave mownid dedtitsomghest ves when

di ssol ved or, _di.Sper n r ' q{ﬁ, ARR Led t n
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evapor at i on.2 TOHS WdFopmaALsEEIPutian afaPR1lPe&Ane8und suitable for use in
a water re-noi stenabl e adhesive for paper or alum numfoil sheets. The

e e L L R T
The gum pr odiAxs medndi| Batuealeresins shavecéunctirrrdgaagaedhesinescihenr ed
pl ant cell qiBssyiies e disperdedeinovatde Stirdmpthidd RN, applisam
sheets, has 0qQd & T LQbL¥-LPls VA 8R¢ dRe10h /5348 a0 CU I RldLN8T the
| undergo solvent evaporation. Cultured plant cell gums have '
been found suitable for use in a water re-moistenable adhesive
for paper or aluminum foil sheets. The cultured plant cell gunm
increases viscosity, thereby moderating the flow during
application, and the finished film thickness and water
retention. The gum product may also serve as a surface
attaching agent. The cultured plant cell gum adhesive, when
dried on the surface of paper or aluminum sheets, has good
affinity for water and does not cause discoloration of the
paper or become brittle on aging. The concentration range in
“the liquid adhesive concentration is between about 1.0 and 3.0%
(w/v). The cultured plant cell guns cah.be used as an adhesive
or qement'in other applications.

Prior art gums have also been employed in oil and gas
field applications including drilling, well completion
(cementing and stimulation) and enhanced oil recovery. As used
herein, "“oil and gas well fluids" refers to all oil and gas
well development or production fluids, including without
limitation drilling fluids, cementing fluids, and enhanced oil
recovefy injection fluids. Drilling fluids or muds function



Paper or become brittle on aging. The concentration range in the liquid
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~ stage to preveniefiiIeN! polyacrylamides and xanthan gum. Drilling mud
' additives for reduction of fluid 1loss have included
carboxymethylcellulose, polyacrylates and xanthan gqum. During
well cementing, a cement lining is installed to isolate the
productive zone from the remainder of formations. Fluid loss
additives are also used during this stage to prevent cement
~dehydration and minimize water 1loss to the formation.
Sandford, P. & Baird, J., supra. Following drilling and
cementing, a completion may be used to remove undesirable
formation particles and debris and prevent permeability damage
to .the producing zone. Completion fluids contain salts for
~density, and- viscosifiers such as xanthan gum to provige
suspension for the removal of debris. During well stimulation,
. hydraulic fracturinq and/or acidizing fluids can be used to
enhance hydrocarbon pfoductivityu Hydraulic fracturing fluids
require suspending agents such as guar or xanthan qums to carry
. propping solids. Acidizing fluids require a gelling agent
effective in high acid concentrations (e.g., 15% HCl). In
enhanced o0il recovery, the injection fluids contain polymers
to increase viscosity, resulting in better oil displacement.
Xanthan gum has been a common component in enhanced oil
recovery polymer flooding. '



“dehydration and minimze water loss to the fornmation. Sandford, P. &
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cell guns can be u%d
v1scosxty, suspend propping solids and as gelling
agents. In enhanced oil recovery, cultured plant cell gums can
be used to increase viscosity of the injection fluid. The
concentration of cultured plant cell gum in the drilling mud,
completion, fracturing and enhanced oil recovery injection
fluid is between about 0.1 and 3.0% (w/v). For P._communis
gum, a soft gel begins to form at about 0.5% (w/Vv).

For each of the foregoing oil drilling applications, the
whole fermentation mixture may be used, i.e., without removal
of cells. This alternative has the advantage of simplifying
the manufacture of oil and gas well fluids. The
biodegradability and non-pathogenic nature of the cells makes
such alternative possible.

An additional advantage of using cultured plant cell gums
in o0il and gas field fluids is that they have much less
environmental impact than those using palm oil. This is
particularly the case for drilling muds prepared for off-shore
-drilling where it is desirable that leakages from the well be
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distribution systems of flexo and gravure printing presses are
simple and do not provide the means to distribute and level
highly viscous inks; therefore, viscosity is typically 5-100
cP. Letterpress and litho inks can vary in viscosity from
under 500cP for a letterpress-type news ink to over 500 P for
special litho ink formulations. In lithography and letter
press, uniform and adequate transfer of ink to the printing
plate is ensured by a multitude of rollers in the ink
distribution unit. Rheology of the litho and letterpress inks
is therefore important to roller-to-plate transfer, fidelity
in printing, drying speed, holdout, and trapping properties
obtained on the substrate. 1In general!_higher press speeds
require lowef viscosity inks and slower press speeds employ
more viscous inks. Low viscosity ink is used in fine-line
flexography and shallow-cell gravure. printing. Printing
smooth, dense solids can best be achieved using higher
viscosity ink. Rheology is also important as a color strength
determinant. Over-pigmentation leads to a more thixotropic
ink, thereby breatinq a balancing relationship between color
intensity and rheology. . Kirk-Othmer Chemical Engineering
Encyclopedia, supra, Vol. 13} pp.374-376. Lasday, S. (ed.)
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he ink, when rolled across the plate Wwill nlg ttracte
to the oil receptive areas. As used herein, "lithography
solution® refers to any non-ink solution used in lithography,
including fountain solutions, sensitizing solutions and
protecting solutions. The fountain solution is a desensitizing
solution which prevents ink from adhering to the plate.
Fountain solutions have contained gum arabic, typically at 0.2%
(Ww/w) . Lasday, S., supra, Vol. 6, pp. 93-95. The
desensitizing use of gt.u:i arabic has taken advantage of the good
vettability imparted to the fountain solution and also of the
viscosity control that allows the wash solution to cling to the
plate without running off or forming isolated droplets or pools
sn the plate. On metal plates, the deser_t_sitizing effect night
be caused by the formation of an insoluble film of EG Aluminum
or Zinc Arabate. A more plausible explanation is that the film

! of gum is absorbed by the plate. Studies have shown that such
films occur on plates of zinc, aluminum, copper, silver, iron
tin, lead, glass and fused silica. These films are not mono-
molecular but are composed of many molecular layers. LsSC
Printing Inks, Reinhold Publishing Corporation, New York (1940)
op. 230, 334, 346, 398-9 and 417. Measurement of the
Jettability of the desensitizing solutions can be evaluated by



the i mage and non-image are in the sane plane. The inage area i s oi
Teceptive and the non-inage area is water receptive so that follow ng
wetting of the plate with the fountain solution, the ink, when rolled
across the plate will only be attracted to the 0|I receptive areas. As
used herein, "l'ithography solution" refers to any non-ink solution used in
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of the liquid is known as the contact angle and is the nmeasure of the

wettability of t hﬁt l{'fler ttIeC'il:lﬁr Png stry, gums have been used as sizing and

thickening agents. - Sizing agents act during textile
manufacture by binding the loocse fibers of the warp, thereby
impartihg strength, flexibility and smoothness to the warp,
allowing weaving to proceed efficiently. Thickeners control
the viscosity of various formulations used in the textile
industry including dyes, printing inks, coating and flocking
solutions. Prior art gums, including guar, algin and xanthan
gums have been used in printing and dyeing solutions.
Sandford, P. & Baird, J., supra. Cultured plant cell gums can
be useful as siziﬁg or thickening agents in the textile
industry. As exemplified herein, the gum product can function
as a thickening agent for dyestuff used in wool and cotton
fabric printing. The concentration rénge of the gum product
in the dyestuff is between about 0.1 and 5.0% (w/v). Modified
approaches can be used in the reactive dyestuff process and
direct vat dyestuffs for silk and hydrophobic man-made fibers
(nylon, acrylics, polyestér and acetates).

In the paint industry, viscosifiers, thickeners,
emulsifying agents, suspending agents, and dispersants are used



fhe sol ution being tested. Read REF Mbdern Lithography (1951) 47:62.
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gr fountain solutions for the plates during operation and in protecting
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level ling, pHeYRBLI OFhdPhGlaze forms a hard, nonporous surface. Glazes are
usually made from powdered glass combined with colored oxides
of such elements as cobalt, chrome, manganese or nickel. The
mixture of powders is suspended in water and applied to the
ceramic surface by spraying brushing or dipping. The glaze is
then dried and fixed onto the ceramic surface by firing.
Emulsifying agents, suspending agents or'dispersants can be
used to uniformly distribute the pigments in the glaze. The
glaze causes the pigment to adhere to the surface ‘during
firing. As exemplified herein, cultured plant cell gums can
be used as an emulsif?inq and suspending agent to produce a
glaze of superior consistency, clarity and stability. Further,
it has been found that if BLM (Brewers Liquid Maltose) is used
as a carbon source during culturing of N. plumbaginifolia, the
recovered gqum product imparts excellent f£ilm-forming properties
to the glaze. The gum product concentration range in the
liguid glaze is between about 0.05 to 3.0% (w/v).

Cultured plant cell gums can also be useful in ceramics
forming by plastic extrusion. Completely nonplastic materials
can be extruded with the addition of suitable plasticizers such
as gums, starches, polyvinylalcohol, waxes and wax emulsions.



v unni ng, and avoi dance of segregation or stratification of the paint during
storage. Sandford, P. & Baird, J., supra; and Ganble, D. & Gady, D., U S
Patent No. 2,135,936 (1938). As exenplified herein, cultured plant cell
‘guns can be used as enulsifying agents in an acrylic resin paint or an oil
“emul sion paint. The coricentration range of th&lgum product in acrylic or

oi | based pai L. i3 het ﬁ’?e(hadi.?o?{tirﬁagtﬂﬂgr Gohdicy ﬁ%c%éi‘oggéfiﬁo%scnemical

manuf acturi ng, a-‘gl aZe or col ored, -opaque or transparent coating IS
applied to t hTeshnadogy b4l Pri #7 Ay, CRIEUEPARLIY: Fe1d A CarbRpRIaRe
surface. G azes idre artughhy imdachr propessies od Igl assat bedi futhivigt bycsl pg ed
oxi des of such, el,enent I C in%f ga | } xture
of powders iscsalf'stg'enﬁﬁegu?ﬁug\%?%rﬁgﬁdgégpI e tggﬁ?ﬁez%gg?a%?%guf F %@gn%&
sprayi ng brusifn@ast ngtepiags TPAUEA Und [ORRNA HFPRES kA of 8@ 6ARY and
ceram c surfacHer fddliiagpab8itbéd yinkmgeaker.suspendi ng agents or

di spersants can be used to uniformy distribute the pignents in the gl aze.
The gl aze causes the pignment to adhere to the surface during firing. As
exenplified hereinIrulalgaadng| adetessivyuniysianse @hserasian enfl sbayhng

and suspendi NnEcagRIHerite REOUHE Es @bt vt ehrsuae_rh@% KO NN S LY impbRthh¥
and stability._ Further |% g tbeen foun tq:at A.c; Ll\é. Brewer.s Liquid,

Mal t ose) is usagﬁyggngaggp 3 a‘i"o&r"@&“&&r?ﬂ'geccu| tu 7‘?1‘@? r’r\l}spﬁ'%%&gﬁﬁf‘fﬁ?i a,
t he recover ed Wheanghotbet intgrfiaciadxfree @nergyl valvesibefweeopthe ikakh andhe

glaze.  The GiHB RLAJUCEoRSUHAHYEY A5LBStF AW AnANsSDE tHetldon)JbaZhd SyReLyeen
about 0.05 to 3. 0% | tured .pl ant cell

ceram cs for m%rge b é"\fl)\{?/%%q'l c eihél'sil&‘fFeE:SﬁﬂFng%g%ﬁgﬁgpglgfggbﬁggzgragl‘sLcnan
be extruded wisdparatenckhiaismlist camponienssplfaom engernofbelr.as Spnfactant
starches, pol yyddbiad £h ebdubes & jandunakre it iitdtactions 2dd £adiaysakesM
| (Zg(; ) Qlf : [ E; gjh%’?émr%n@\qsaﬁgﬁ %Efgg-ﬁgﬁg!b?%g@e%%ﬁcgggISQQPEA£ gé’nc(ylc%.%@ed@'a,
supra, Vol. 22, p. 408. In cleaning detergent manufacturing,
" the addition of materials to increase viscosity and film-
.forming properties can enhance surfactant and substrate surface
interactions, particularly for vertical surfaces. As
exemplified herein, cultured plant cell gums have been found
to be useful in improving the viscosity and film-forming
properties of detergents. In particular, it has been found
that use of BLM as a carbon source in the culturing  of N.
plumbaginifolia produces a gum product that can impart improved
film-forming properties to the cleaning detergent. This is
particularly useful for cleaning detergents used to clean

vertical surfaces. Detergents can_ also contain soil
antiredeposition or suspending agents, such as
carboxymethylcellulose, polyvinylalcohol and
polyvin?ipy:ollidone. These antiredeposition agents are

believed to function by absorbing onto either the substrate or
the soil particle, and imparting electrical charges that reduce
the affinity between the soil and substrate. Sandford, P. &
Baird, J., supra. It is believed that cultured plant cell gums
can also function as an antiredeposition agent by coating the



orior art gums in such processes. In ceramics forming by slip casting,
“cultured plant cell gums can be used in the suspension of raw materials to
.ensure uni formdi spersion of the clay and other solid particles in the
.water. In cleaning detersive systens, absorption of bath conponents to the
substrate surface may be the nost inportant_and.fundanental detergency

ffect. Ad | " |
Val ues bet vechigfiFqch pRE BRI pEEERELEDY RE ik BEAGLR condin Y iGh
t her eon) of tm%?s‘t"eﬁtlaﬁél!‘%\ﬂ@r%gef‘ﬁéréﬁyb%%eé‘aépﬁgtthéqdeﬁﬂéné‘y/ﬁf t he

bath to separate the solid conponents fromone another. Surfactant
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renoval . Kirk- thmar i neerin opedra
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i ncrease vi scofulyifiekd, |peidrsirmady opayivee agantssnaves Sirfaad aMg and
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detergents. $pcPiidd CEteH  cultdas l@_am@g hagl deed Qfsedd Mrscasmadiikon
source in the_culturi of N _plunbagi ni ]! r.oduges_a gu roduc that
can impart i nBrEAR TS ERETEPRCITT CELTRAY CPARAr noOtRYaty

This is partial} aEP 0 (REH @Izﬁ.opublbamqhgomtargéﬁt,s 1g88d tbswmpm:tachal
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suspendi ng S
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agents are b@he@udprodﬁuhoaomrmraabsm bamge dmt bheiddmmettite lotibshs atrad or
the soil partigbinsafd pdRAdd ABRILCBL 51 SRR £1e¥ 985 WJ)hat reduce the

affinity between the soll and substrate. Sandford, P. & Baird, J., supra.
It is believed that cultured plant cell gunms can aI so function as an
antiredepositi on agemér bypmhixtatrigrish€or cultured plant cell gums include

thickeners, emulsifiers or suspending agents for photographic
preparations; thickeners for explosives; thickeners and
suspending agents for foundry wash coats; thickenefs, foam
stabilizers and film formers for fire-fighting fluids;
emulsifiers and suspending agents for flowable pesticides,
suspension fertilizers and animal liquid feed supplements.

The advantages of the cultured plant cell gums over prior
art gums include lower production costs, improved purity and
improved prodﬁction reliability. Because the production of
cultured plant cell gums does not rely on labor-intensive
harvesting of gqum exudate from trees (e.g., as is required for
gum arabic) or harvesting of seeds or plants for extraction
(e.g., guar gum, agar algin, or carrageénan), and can instead
be produced under automated conditions, labor costs associated
with the production of cultured plant cell gums can be lower.
As discussed hereinabove, in agar production, the harvesting
of red seaweed is labor intensive in that it is carried out by
hand; in some areas of the world, divers in full pressure suits
collect individual plants in deep water; in other places, the



“- 22 - substrate and/or soil particles. The gum product concentration range
“in cleaning detergents is between about 1 and 10% (w v). Cosnetic |otions
and creans are water-in-oil or oil-in- water emulsions enploying

,enul sifying and stabilizing agents. Emulsifiers, being surface active
agents, |ower surface and interfacial tensiorfs and increase the t endency of

the lotion or géﬁggatga@n@[ee%uéceual 3%%@%9 Cw*ﬂeﬁsﬁepa{evaw@?faﬂ?&g

obtai ned fromcultured I ant hes has been used I'n cosnet
| oti ons, shans&¥dPEARte| CATSAGERIANET Bt} Mosg. 1§tPreﬂdu%F1 Gressamer
publ i shed Oct glaar ségwewaﬁ’arv‘iﬁstﬁ@ﬁew lrﬁk@dqhﬁd?lr[hndlldjattuéedngl.anﬁ.lc?ﬁll lipuns

can be used with ri,or r|f| 0 u ct Qns, | osnet | | oti ons
and creams. TRES Hﬁ?B Sﬁu’g n%eaaH %]I on crq'arrll‘?gae ;% Ithﬁ gﬁétrf'%mf ﬁ‘%n%r and .
creams i s bet wish sbedd geshanelcal ObaYVveshersy h@amnd}atﬂ -orfs Bakrd,ulI.ured

plant cell gunaoel§! iklenkehpekpsptcharriadss f\b&&émﬂé Ps:lé%lgenﬂwg v%genbs s
phot ogr aphi c )

ti thlc ers; for |OSJV€S,
suspendi ng ager’fﬁgggg ?‘%ﬁﬁ'&mna d coeﬂce pfﬁl [ s?f ?%Ja‘fﬁrsﬁ‘gsiﬁ‘ge‘?%l]and
filmformers fgumsfis e,camrgmiu mtfumfasme@mmﬁ facdlintlesuprodichjongtods

for flowable pee! irehgesn $eiiISiaNa figr thelbéfsse mé@e&%bheqewnfﬁeﬁo
suppl enents. The advant ages .of th cuI re | ant cel over r|or art
gurms i ncl ude Iaﬁ\ﬁegu’ﬂr@fﬂgﬁwncos '%ﬁﬁcf\”?ﬁ' 3&r| ’c‘?e’é r;ﬁ'pré%aa Food
producti on r elTleshnbilbygy 29 :BR2cad@se- Ett:s:hmodbecam cultukedrekhnd ael lopins

gunms does not il ¥ro&ubdd A EQI—:ﬁé‘ﬁta\/@ié}Wf\é%iMEQle t@xlé@‘ 8§Hdd'ﬂ ‘ﬁufr&?”&ﬁa( es
.(e.g., as is reqwredfor umar%gic harvestlng{ffa seeds or plants
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production of i E Etgi-?c%ﬁ wh Q!l'xmaeﬁﬁﬂdgeoﬁ O¥\$fc?r A%o‘i’s't%ﬁggﬁego J.th

her ei nabove, in agar arvestl nlg seawee
i ntensive in tiPEELEN PO é%?r?‘é‘ﬂ‘cﬁﬁ “[959 dh9RdbarR Eaniosteagdis Fﬁée%%fﬁc
divers in ful [Enayedspedialli sspeoldteqd. ivsdigyi. dual plants in deep water; in
- other places, the

An advantage of cultured plant cell gums over xanthan gum
produced by cultured Xanthamonas campestris is that the
cultured plant cells do not pose the same cell disposal problem
presented by X. campestris, a plant pathogen (Scaad, N.W.
(1982) Plant Disease 66(10):882-890). Further, cultured plant
cell gums are less expensive than xanthan gum for a variety of
applications, including drilling fluids (e.g., Kirk-Othmer
Chemical Engineering Encyclopedia (3rd. ed. 1981) 17:153).

A further advantage of the subject gum product is that it

can often be used in smaller quantities than prior art gums to

-achieve comparable effectiveness "as an emulsifying,

stabilization, suspending, thickening, -or gelling agent, as a
film forming or coating agent, or as a protective colloid.

All references cited are anorporated herein by reference
in their entirety.



-~ 23 - seaweed can be collected at low tide w thout the use of diving

equi pnent. Carrageenan or Irish Mdss is produced from another red seaweed -
harvest ed by raking and hand gathering. Algin is produced from brown al gae
whi ch can be harvested manually or with small nechani cal harvesters.
Sandford, P. & Baird, J. (1983) in The PolLygpcchari des, Academ c Press,
Inc. Vol. 2, pp. 411-491. Additionall¥, si nce praoductign of, iul%ured pl ant
cel | guns is car Thed TRALQWI NG REAERL§DN2FGeiRnqvided pfofiudtildFtg88dvaot
rely on weagheposed balyhenaf are noteintsdndsd ed Ndmifr ithe scbpgunt the
production. ,See, .f.or exanple, Meer et al. (1975) Food Technol ogy 29: 22- 30.
- Furt her, bé@gﬁgglgﬂrtured pl ant cell guns are produced in fernentation
facilities, they can be purer than prior art guns. As discussed

her ei nabove, because gum arabic is hand collected, it is seldom pure;
sanples are classified according to grade which depends on col or,

contam nation with foreign bodies such as wood or bark (VanNostrand's
Scientific Encycl opedia, supra at p. 1389). An advantage of cultured plant
cell gums over xanthan gum produced by cul tured Xant hanbnas canpestris is
that the cultured plant cells do not pose the same cell disposal problem
presented by X canpestris,.a plant pathogen (Scaad, N W (1982) Pl ant

D sease 66(10) :882-890). Further, cultured plant cell gunms are |ess
expensi ve than xanthan gumfor a variety of applications, including
drilling fluids (e.g., Kirk-OQhmer Chem cal Engi neering Encycl opedia (3rd.
ed. 1981) 17:153). A further advantage of the subject gum product is that
it can often be used in smaller quantities than prior art guns to achieve
conparable effectiveness as an emul sifying, stabilization,
suspendi ng, thickening,. or gelling agent, as a filmform ng or coating
agent, or as a protective colloid. Al references cited are incorporated
herein by reference in their entirety.



; 24 - The follow ng exanples are provided for illustrative purposes only

and are not intended to limt the scope of the invention. - 25 -
EXAMPLES Exanple 1 - Establishing suspension cultures 1. A - Phleum
pratense Seeds var. Kahu from Hodder & Tol| ey, seed nerchants, 17 Binney

Rd. Nhrayong Australia, were sterilized by Tinsing in ethanol and then
soaking 5 n hypochlorite ("chlorize" 1:4). The seeds were then
rinsed three-ti.mes with water and transferred to either l.iquid or solid

medi um of ed - 3 LRGN Li W/ duPorfledy Suspension cul tures
were initia 0 seesgermnalng on erther Tirqurd culture or callus
cul ture. - nmost seeds germ nated after five days.
The seed and |i qsuédds\era'.chmmedrbm Hoddet | & Modrlidyg Isletaddmeramdntél,em7
returned tog fﬂ E)é'ﬁé‘”%&’f‘faaﬁ@s éﬁgﬂrﬁtb%eméﬁ 2{nhek B

d FRESSs
resulting cu regul ar SuBcul t uri ng e eks
into suspensFanel|and éhe‘i‘hé%ﬁbﬁ% %@ﬁfﬂ‘ﬁﬁ?l vy W%rﬁﬁﬁ Q'r'ﬁ‘bb‘@"a#% b form

cal l us i med: aj el yThe sa'b@s wébed | themldiinsedetred &Sﬂﬁkedltﬂf‘flat@:ﬂchnd

transferr edel g Legahed08L. MBI HNCRY Lotk nalbay! bH RELEVEL Yy

weeks. Initi

e ca are nuc er anu subcu ’[ures
t hey | ose tEBEquE%hﬁamr%amﬂl Suép@rm on cultures initiated from
mucoi d calli produced 2-5 g/I of polysaccharide. Suspensi on cuI tures

initiated fromcglli th% t thel ezr,réjc.m %1 %géaélance and ng f?g?

produced pol ysac Rgpeas ’H?e §53n |on & %’Fc? r & ke

enpl oyed on either liquid culture or callus culture.. In the liquiqd

: culture, most seeds_germlnated after five days. The seed and
liquid were chopped in a small sterile blender and then
returned to an Erlenmeyer flask and shaken for a further two
weeks. The resulting culture was propagated by regular
subculturing every 2-3 weeks into suspension culture.

The seeds germinating on agar medium began to form callus
immediately. The small calli were dissected off and
transferred to fresh agar medium. The calli were subcultured
every 3-4 weeks. Initially, the calli are mucoid, but after
a number of subcultures, they lose their nucoid appearance.
Suspension cultures initiated from mucoid calli produced 2-5
g/l of polysaccharide. Suspension cultures initiated from
calli that lost their mucoid appearance and no longer produced
polysaccharide.

The suspension medium and procedhre were those employed
in Hale, A. et al., supra.

Within three days of initiation into the suspension
medium, culture filtrates are extremely viscous (i.e., filtrate
runs from a S5 ml bulb pipette in about 70-80 seconds, as
compared to 15 seéonds for water and 16-20 seconds for EByrus
cell culture filtrate). Also, there is very little growth of



*in Hale, A et al., supra. Wthin three days of initiation into the
- suspension nedium culture filtrates are extrenely viscous (i.e., filtrate
runs froma 5 m bulb pipette in about 70-80 seconds, as conpared to 15
“seconds for water and 16-20 seconds for Fyrus_pfgL_culture filtrate). Also,
“there is very little growth of -. 26 - cells,”so the filtrate vol une on
harvesting is vi¢elks$! yse Heha dhid teatehyadymeypra Parveastingeis virtysddiyedhe
cel | volune is ngghioab! ehe cultite volusaceha i dany GldOEd11 MeTlumb! 9@
cal | us and suspensi on pq{turespﬁm reﬁgited'stcu ture dthés does not create
a problemas it MeILLEIPIY 4 nj FPALE SRAEERRT}9§ ePrdyction Is lost from
Dl unbaai nifol i a €allus and suspensih f cohtwessl ot urepsaed s Edture, C8iis
(G bson et al. ( ) deatdlg: 5 ; h@ggg, bx .y
(1972) Can. J. B%?:ZQS%&lQQ- 25%)?%%%%%(?2{%\% oty e égfl\?\nhtgﬁgoé.g‘(’%(\ffv&v}
agar. The cal | us1¥R&- mai ntai ned on the same solid medium in the dark at
27C. Mai nt enance subcul turing occurred approximately every 3 weeks. It
drying or discologatiop Hfumda ; :yre was observed, it was
i mmedi at el y subcU - STQCK S ions were made up wth
MIli-Qerr] water inCythis 456 dndSiabed\AEPD 388dSs cpudtpFed on 20-30 ml CsV
24.8 g [err] (Gibson et a%0. X1976¢r Pllanta 128:2339229g &AC13cRERR, R. &
4.0 g [err] : €,S0 oty S up dlidan W :
MIli-Qerr] wat *e!%lg?lgr%t‘%?'e. 'at 1:51 ée))r rjé%'i‘ﬁ?g é:éss—%g]t'% eisqﬁésm%ég‘éﬁi (cbselow)
solidified with 0.5% (w/w) agar. The callus was maintained on

the same solid medium, in the dark at 27°C. Maintenance
subculturing occurred approximately every 3 weeks. If drying
or discoloration o¢f the culture was observed, it was
immediately subcultured. '

All stqék solutions were made up with Milli-Q™ water in
glass bottles.

CS Macro salts

NH,NO, 24.8 g
KNO, 50.1 g
(NH,) H,PO, 9.2 g
CacCl,- 2H,0 4.0 g
MgSo,* 7TH,0 8.0 g

The solution was made up to 1 liter with Milli-Q™ water
and stored at 1°C in glass bottles.

CS_organic _
Thiamine~HC1 100 mg

Nicotinic acia 1000 mg
Pyridoxine~HC1 - 100 ng

The solution was made up to 200 ml with Milli-Q™ water
and stored at -20°C in glass bottles.



j"hi am ne- HCl 100 ng Nicotinic acid ' 1000 ng Pyri doxi ne- HCI

100 ng The solution was nade up to 200 Ml with MIIli-Qerr] water and
stored at- -20[err]C in glass bottles. -27- CS mcro salts [err] 6.5
g H2BB 2.5 g ZnSO4 7H20 0.5 goKl. 0.5¢g
[err] 100 Ny [ efd Imicro sa1£30 My CoCl2 6H20 - 50 ng The sol ution was
made up to 500 M~ W - err] water and stored at -20[err]C in glass
bottles. CS ITon MUt ABR [err]6-3 9 2.0 g [err] 1.5 g The EDTA
was dissolved in @Bogl MIIi-Q easeg, while stirring and heating. It was

then cooled tor t eraturg -and the [err] was slowy added while al so
addi ng NaCH (10 nf‘gge’oggg’u i ter)s'?ogkeep pH at 5.9. The solution was nade
up to 100 ml withkIater and stored af:5 @0[err]C in glass bottles. To

prepare one Iiterc@gq(;s)(zmedi uao kge stock solutions and solids were m xed

in the foll ow ng I S in approgximately 800 m of MIIli-Qerr] water:
CS Macro @%?%‘ %@z cro 8 "™ 1"m CcSIron 1mM CS
Organi cs 1Co¢1,S6Hfse S50 mg 30 g .

The solution was made up to 500 ml with Milli-Q™ water
and stored at -20°C in glass bottles.

CS Iron solutio

 Na2,EDTA-2H,0 2.0 g
- FeSo,* 7H,0 1.5 g
' The EDTA was dissolved in 60 ml Milli-Q water, while
stirring and heating. It was then cooled to room

temperature and the FeSOQ,*7H,0 was slowly added while also
adding NaOH (10 M = 400 g/liter) to keep pH at 5.9. The
sclution was made up to 100 ml with water and stored at -
20°C in glass bottles.

To prepare cone liter of CSV medium, the stock solutions
and solids were mixed in the following gquantities in
approximately 800 ml of Milli-Q™ water:

CS Macro 50 ml
CS Micro 1 ml
CS Iron 1ml
CS Organics iml
Sucrose 30 g

myo Inositol lgqg '

The pH was adjusted to 5.8 (20-30 drops of 1M KOH). This
medium can be modified in various ways without adverse effect,
e.g., inositol can be reduced or deleted. The hormone stocks
were added in the following quantities:

2.0 ml 2,4-D (stock 1.0 mg/ml)

0.5 ml of kinetin (stock 0.1 mg/ml).



*nyo | nositol 1 g The pH was adjusted to 5.8 (20-30 drops of 1M KOH).
"This medium can be nodified in various ways w thout adverse effect, e.g.,
inositol can be reduced or del eted. The hornone stocks were added in the
foIIovm ng quantities: 2.0 m -« 2,4-D (stock 1.0 ng/m) 0.5 m of kinetin
“(stock 0.1 ng/m). - 28 - The solution wasgthen made up to 1 liter with
MIli-Qerr] ter h [ Iy 0l Lput e | SN g
Suspensi on cu)le?ﬁrg mg}%t‘ qéasgsa%‘eg‘ fm(r%tdg QPreqs:E %S@%ﬁl‘ghagtuk}]%ajf [ n%?i val s
using a 10% i abdusberilized fomi2q mipugesnht 2O pelitIS W0 nl). Suspension
cultures were nmaintained at a 27[err]C at a shaker speed of 100 rpm The

| t t d I f d t f |
G owth pat Ler n. | CHRPRPRALSR t Lhur o SRR aa ROPALBE Bl PESi CBY  SeduE

cont ani nat i ngaer geday nisjtexva liscus Ly a0k ephim i .@s.,g2 , m dintosgpenk,) .

1.C. - Pyrus g ngﬂn LRta 20&%11)“5 WaspkRkibAt Sch dury ffdsie m%lihi:h!iﬁgdoi‘tzep 30
m BAL (bal anced

di | dified t
cal l us was maitdf &i ﬁnchl (uﬁr}?a&ﬁg_ gé\%%gs‘iﬁ it holn’gmlvjmm nFnc‘E#%‘S’fﬁﬁ I?’eé% '29’@"““‘1
Mai nt enance swiisukllyi Mproctepamthrspr ixomatetyakbyveror \wpdkscell | grawyh ng
or discol orat H%Qt%&ntshe gfih.‘:ﬂfgsv‘?érré’%féd’%nlttor\@!ﬁs f'o@m%@bﬁ'ﬁ.ﬁuy (1 e ,

subcul t ur ed. ock sol utrons dia were E usin

MITi-Qerr] RonERRinAtiNgsergapiingles and "’\ﬁﬁ%’i‘lyné’el&namﬁBPﬁﬁ ‘EYSSFU‘FI ons
were stored atceldOsfkeeskf, all other solutions were stored at 1[err]C
Macro el enents [err] 165 g [err] 190 g [err] 37 g

1.C. - Pyrus communis

- Callus was initiated from fruit cultured on 20-30"'ml BAL

(palanced) medium (below) solidified with 0.5% (w/w) agar. The

callus was maintained on the same solid medium, in the dark at

27°C. Maintenance subculturing occurred approximately every

4 weeks. If drying or discoloration of the culture was

' observed, it was immediately subcultured.

All stock solutions for the BAL media were made up using

Milli-Q™ water in glass bottles. Vitamins and hormone
solutions were storéd at -20°C; all other solutions were stored
at 1°c. |

Macro ele ts

NH,NO, 165 g

KNO, 190 g

MgSO,-7TH,0 37 g
The Macro solution was up to 1 liter with water.

Micro elements

H;BO, lg

ZnS04 - 7TH,0 149
MnsSo, - H;0 1.44 g
NaMoO, - 2H,0 0.029 g

CuSO,-SH,0 0.0025 g (*)
CoCl, 6H,0 0.0025 g (*)



“The Macro solution was up to 1 liter with water. Mcro elements [err] 1

‘g [err] 1 g [err] 1.44 g [err] 0.029 g [err] 0.0025 g (*)
Jerr] 0.0025 g (%) - 29 - The Mcro solution was made up to 100 m with.
.water. (*) To obtain 2.5 ng of these salts, 25 ng of each was wei ghed out
in separate containers, and dissolved in 10 pmygMIli-Qerr]; 1 mM of each

solution was then Uﬁ?&-ui\éﬁ?ﬂﬁgi@gFP@QEoﬁ\Q&@%& to 100 ml 89551931:5(-;)

nyo- | nosi t ol : .0 g n )

Nicotinic acid~  (*) To gl 2-5) mghofnthespcialts, 25 mg of (Rachy was
Pyridoxi ne-HC1 - weighed Gu}5 i Eepariatanicongainéiron aws diskdlvad GnlQQ n
wth water. (*) A Q| O I JJ : [oti,n + of

Ni cotinic acid per r%q‘?n%(l]'VS\J'/asQN.‘t[‘)f ega‘{r;ggﬁgséyf 0 Is(%’v]\'/sq:glgé %Qo#meb%t TSt ami ns
was dissolved in 100 M of MIIlIi-Q 10 ml of this solution was used to make
up 100 m of Stock witamipgss. [err] (potassium di hydrogen orthophosphate)

[err] 7 T tion was ptolliter with water.
CaCl, [err] (calci ucn%(%iq‘otr% ee%%lt ydr at e) Can%‘cljg éZJHZO 6 g The sol ution
was nade up to 100 Mmyowkndsitetler. Fe. EDTA 10.0 g

Biotin 0.001 g (*)
Nicotinic acid 0.001 g (*)
Thiamine-HC1 . 0.1 g
Pyridoxine-HC1 0.05 g

The vitamin solution was made up to 100 ml with water.

- (*) A stock solution containing 1 mg of Biotin + 1 mg of
Nicotinic acid per 10 ml was prepared as follows: 10 mg
of both vitamins was dissolved in 100 ml of Milli-Q; 10
ml of this solution was used to make up 100 ml of Stock
Vitamins.

KH,PO, (potassium dihydrogen orthophosphate)
KH,PO, 17 g
The solution was made up to 1 liter with water.

caCl, 2H,0 (calcium chloride dihydrate)
cacCl,’ 2H,0 6 g
The solution was made up to 100 ml with water.

Fe-EDTA

FeSO,-7H,0 @ 6.86 g
Na, EDTA-2H,0 ' 9.17 g

The EDTA was dissolved in 1 liter of Milli-Q™ (magnetic
stirrer, room temperature). The ferrous sulphate was
dissolved in the EDTA solution. The resulting solution
was brought to a boil, cooled and stored in screw capped
glass bottle at 1°C.



JéeSO4 7H20 6.86 g [err] EDTA.[err] 9.17 g The EDTA was di ssol ved

in 1 liter of MIli-Qerr] (magnetic stirrer, roomtenperature). The
f.errous sul te was dissolved in the EDTA solution. The resulting solution
was brought to a boil, cooled and stored ih38ct ew capped gl ass bottle at

[ err] C - 30- ( | 0.03 g The Kl
was dissolved in lg% ﬁ*ﬁ?ﬁﬁg iggig% 2 4-di chl or ophenoxyacetic acid) 0.1
mg/m 2,4-D ~ The°211‘!)vvas dissolved in 5 m of
commerci al grade m&lygtx a&gmtmlssbas%l inThe w1 4N MK .i nj ected sl ow y under
the surface of 495 mM of MIli-Qerr] water, using a Pasteur pipette and a
magnetic stirrer. To make up the BAL nedium the concentrated stock

sol utions and sol 2e4=Bwetd 4ridéchloraghenrryageieacidl t Be lgparmiti es

i ndi cat ed bel ow apdsvmt er added to apprﬂo}l mate 900 ml . Macro el enments

iﬂngM cro el erre,Phe 2,4-D wRS ?,}sfgjf"ﬁd \{nt g mf of commercial qréa%e rﬁt%lygj EDTA
2.5 nm Kl alcohol (95%). The) 254D wag. pnjected slowly under the) ni

L- Aspar agi ne surface o£8@350nl1- /b?q{ﬂﬁ-@“dwater, using®@ NEaskuQurea
25 ng Sucrose 40 9 nE
pipette and a magnetic stirrer.

To make up the BAL medium, the concentrated stock _
solutions and solids were mixed (magnetic stirrer) in the
guantities indicated below and water added to approximate 900

ml.

Macro elements 10 m}
Micro elements 1 ml
Vitamins ' 1 ml
KH,PO, 10 ml
cacl, - 2.5 ml
Fe'EDTA 2.5 ml
KI , 0.5 ml
2,4-D . 10 ml
L-Asparagine 180 mg
L-Ascorbic acid 50 mg
Thiourséa ' 25 mg
Sucrose 40 grams

The pH was adjusted to 5.8 - 6.0 with KOH (0.1 or 1M).
The final volume was adjusted to 1 liter with water. For solid
medium, 0.5% (5 g/liter) agar was added after adjusting pH and
volume. The final medium was sterilized for 20 minutes at 10
psi (116°C).

Suspension cultures were passaged into fresh BAL medium
at 14 day intervals using a 20% inoculum. The cultured were
maintained at 27°C at a shaker speed of 100 rpm. Cultures were
monitored for sterility, cell morphology, and departures from



The pH was adjusted to 5.8 - 6.0 with KOH (0.1 or 1M. The final vol une was
adjusted to 1 liter with water. For solid nedium 0.5% (5 g/liter) agar was
added after #djusting pH and volune. The final nediumwas sterilized for 20
minutes at ¥ psi (116[err]C). Suspension cujitures were passaged into fresh
BAL medi um at 14 day intervals using a 20%i nocul um The cultured were
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When BLM was gqipethasl & p}fyslggatgoggpeméd)lmhance pol ysacchari de production
by Nicotiana or Pyrus, it was typically used at a culture nedium
concentration of bet ween about 80 to 200 g/li ter of madl um or preferably
at about 162 3.0 yo : d Ce szecle |l : Recovery of

Gum Product frornnl tsmedwa&l @ééwb%@ nlafolzaabéh Sberdagidy f @nhankhol e

broth was harvested from ple pbroth was _filtered using a
filter havi ngp%lﬁtﬂ%c@rz’@eof Pﬁgg'ﬁ‘ft’ﬂfb F’&MI {OFat BYRRS: { Hdh Hadt ed
to 800C for 3ydilcallutesed atlenatwltumnmerkiam redriventidatisane ofTﬂnetf«febhr at’e
was then cool ghut GUMLE R ¢ ﬁaﬂer &@rﬂédllmg/ bt %éféﬂ&'ﬁi’ye&é *]ﬁ:{oul%r hgh to

filtration, after filtration rior to heating, or after cool I ng. I'n

some cases, tHhe(Te} (¥erghtiaPes; Gﬂgﬂrp?? Jred iy ¢ her

Example 2 - Recove Gum__ Product o Cultured N.
baginifoli
N. plumbaginifolia whole broth was harvested from a

fermenter. The whole broth was filtered using a filter having
a pore size of about 100 um. The filtrate was then heated to
80°C for 30-60 minutes to denature enzymes in the filtrate.
The filtrate wés,then cooled. COmplexant (e.g., Na,EDTA-2H,0;
1 g/1l) was added either prior to filtration, after filtration
and prior to heating, or after cooling.

In some cases, the filtrate was stored prior to further
processing. When storage time was longer than 18 hours,
presefvatives, 1.0 g/l potassium sorbate and 0.34 g/l sodium
metabisul-fate , were added. These preservatives alldwed storage
at ambient temperatures (15°-25°C) in sealed containers for
prolonged periods.

The filﬁrate, warmed to 30-80°9C to reduce viscosity, was
next concentrated by ultrafiltration (10,000 MW membrane,
Amicon Model DC10LA) to about 20-25% of its original volume or
until viscosity made further significant concentration
difficult. The concentrate was then diafiltered using the same



,|5rocessi ng. When storage tinme was |onger than 18 hours, preservatives,
1.0 g/l potassiumsorbate and 0.34 g/l sodi um netabi sul fate, were added.
These preservatives allowed storage at anbient tenperatures (15-25[err]C)
4 n sealed containers for prolonged periods. The filtrate, warned to 30-80C
to reduce VI scosMy, was next concentrat ed-B¢ Ultraflltratlon (10,000 MWV

menbr ane, Am cqn _Mbde to, ut 25% of (i t volune or
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ultrafiltration to the poi nt at which viscosity or gelling inhibited
further progress. Wiere the gum product was intended to be used in
i ndustrial conpoditerensthechgws ipradiuctt] | wys michteadedsi ves, be;l ea:sreidngm

detergents, i \ | i e3isN jan I
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printing ink, the concentrate was |rectly re
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outlet t errpesmaﬂsmn ‘phantast, hex gurnmmjun:hkwasiel pbeodeticdte basuaedebﬂl%OOdS
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al cohol preC|p|tat|on ne ep
The concent r‘*hi’é‘@\/&szew?lléﬂactotimﬂf@?‘}@ agdp M@I"%‘?"‘K@t W&@P&Hé&éras a
concentrated solution, followed by slow addition with stirring of 2-4

vol ures col d (1~ 4l.eig 1 Gy L. ESORLOOY . ALAONY LG NaCl 0% KL ves

added in an anmount Fo give "a ncentra I on
al cohol - contRR3RRFSHSECRLS., 'FH’e ﬁﬁmweﬁsnastlamsm@le@#as%nuaat fBIZFPéFr] C
for 1-18 hows@riamad heg faﬂtauednusl Itg.-e%rﬂaihayﬂbﬁ Q:fetauaglwdpﬂam-@ ihe

filtrate was (¥%#%éa7£g% ﬁ&ﬁg'sék &ﬁgréé%ﬁ%ﬁira %hwﬁ ;legnnved

byflltratlo% ayers O auze e alc
recover ed an@prkﬂgﬂg,egnd.Nacl or KCl was adde as a concentrated solutlon,

followed by slow addition with stirring of 2-4 volumes cold (1-
4°C) ethyl or isopropyl alcohol. The NaCl or KCl was added in
an amount to give a concentration of 0.03-0.1% w/v in the’
alcohol~-containing mixture. The mixture was allowed to stand
at 1-4°C for 1-18 hours and then filtered using 2-4 layers of
surgical gauze. The filtrate was washed in 67-80% alcohol at
1-4°C and the wash was removed by filtration using 2-4 layers
of surgical gauze. The alcohol can be recovered and recycled
by distillation.

Where further purification was desired, the alcohol
purification procedure was repeated one or more times. A
variation of the purification procedure comprises repeated
precipitation and filtration steps without intervening washing
steps.

The purified material was then directly drum dried (Blaw-
Knox Co. Buffalo, NY). Alternative drying methods are
fluidized bed, vacuum tumble drYinq and "flash-spin" drying.
The purified material can also be spray-dried or freeze-dried
if first rehydrated with 1-2 volumes distilled H,0.



By distillation. Wiere further purification was desired, the al cohol
‘purification procedure was repeated one or nore tines. A variation of the
purification procedure conprises repeated precipitation and filtration
Steps without intervening washing steps. The purified nmaterial was then
directly drumdried (Blaw Knox Co. Buff P, NY) . Alternative drying
nmet hods are fluidi zed bed, vacuum t unbl e ry| ng and "flash-spin" drying.
The purifi egxaabs ; 2t b

rehydrated with 1- 2vo| umes di st| I I edH20 - 33 - Exarrpl e 3 - Functional
Assessnent of Recovered Gum Products 3.A - Errul sion Testl ng o
Measur enent 3-@f bi 4 pEl 9L, Rropdes: | S§hzeof the
ermul sifyi ngW@Wm and a pr| or art gum gum ar abi C, was
conducted to detgrmi erat fykn uaI i ties
conpar abl e or |rr§r ove %&?Iéfe o t%{m gqvl?rg%%ﬁsw %%eéc%s FHtThs of

Pyrus gum aﬁdldg@m%ﬁlé’d' @’-‘\‘ﬁergé““m || Wra 194I V#ﬁnéﬁedBFFe@otﬁrédtleUnlne
enul si ons, Viethe#ehfet !&qameat @ﬁlmfl%s derpl £ £ySinge quialfiRiidist ¥oapsrabal f

life stab|I| norder {o.glar reduce_co IeX| of the_pectic

fraction of qryémpffﬁsggﬁﬁ#%ﬂ tt° )"ﬂ‘ ePTEOh AE B g RRIEEH% ol ved
in 500 nl ofofdiPyris| edmmn@rgmdrb@ulpedererm&m nut'aés D-1i@onesat oit etb EDTA
sol ution wa ﬁm& WiiullsibRS, | ROENDLEreceheR ea&eéaakowaardgﬁéel yege,  The

solutlonwa |Iteredt two. | ayers What man gl ass fiber filter
paper GF/ F “\f&é’uﬁﬁﬁ aﬁgjggf a]r’yfz W&&YOH 14, 000- 16, 000) agai nst
distilled water at 4C for 24 hours. The vol une of the sol ution was t hen
reduced under vagwingdder ®lodlcla®yapobat k@&ué&%&ﬁﬁ@éﬁxﬂ%'@f’ tﬁl e&ebéc vas

ggt g: Rgg Hgﬁ%ﬁ% o'}bthe 4937'_852 gmLﬂrrE.DoI}e &%e, gramh og zg gum
were dissolved in 500 ml of distilled water and boiled for 5
minutes. Concentrated EDTA solution was added until the
insoluble pectic material was dissolved. The solution was
filtered through two layers of Whatman glass fiber filter paper
GF/F under vacuum and dialyzed (MW cutoff 14,000-16,000)
against distilled water at 4°C for 24 hours. The volume of the
solution was then reduced under vacuum by rotary evaporation
and freeze dried. Gum arabic was obtained from Sigma, No. G-
9752. D=-=Limonene (p-mentha-1,8-diene) was obtained from Bush -
Boake and Allen.

Stock solutions of gum arabic (250 mg/ml) and Pyrus gum
(62.5 mg/ml or 12.5 mg/ml) were pipetted in duplicate to give
final concentrations of 0, 0.2, 0.5, 1,.5, 10 and 20% (w/v).
The Pyrus solution could not be prepared at concentrations
greater than 5% (w/v) due to its viscosity and gelling
properties. Twenty percent D-limonene-oil in water emulsions
were prepared by injecting the oil into the aqueous solutions
under the surface of the solutions while being mixed in an
Ultraturrax (Ystal T1500, 25-240V, West Germany) at setting 4
for 15 seconds. The speed of the Ultraturrax was increased to
setting 7 for 45 seconds to produce the cloud emulsion. The



“Boake and Allen. Stock solutions of gumarabic (250 ng/m) and Pyrus gum
“(62.5 ng/m or 12.5 ng/m) were pipetted in duplicate to give final
.concentrations of 0, 0.2, 0.5, 1, 5, 10 and 20% (W v). The Pyrus sol ution
_;coul d not be pﬂepared at concentrations greater than 5% (wv) due to its
viscosity and gelling properties. Twenty percent D-linonene oil in water
emul sions were prepared by injecting the oil_ijgto the aqueous sol utions
under the surface of the solutions while being mxed in an U traturrax
(Ystal T1500, ehuldidhs\Wste Grlvaed) tat stand i for L fSoholFsssooalitow Thibtsieed
of the Utrat u&ié‘rﬁe%l' ncreased to setting 7 for 45 seconds to produce the
cl oud enul sion - 34 - emulsions were allowed to stand for 0.5 hours
to all ow bubbl e dispersal. To determ ne enul sion capacity, droplet size,
turbidity and shel f rbi etaennereamul<ibrf eapagibyendrspdat sifel sucmidity

capaci ty 110r eags b A1eLeanih hoRlEle! 6 ehBA! S4ROL:bHL DI iy 2t

i ncreased shel abll et size of the clou S on was
exam ned micr o§EBﬁFé5YI WNRFesisas; Hith dFSﬁEe%ﬁeq h8rartrsi itz allfrepsashd
diluting with 2udbgpstpfanitiacrassed shalE-ligedstyd ilityi.z eThSidTYpdet size

cal | brated eve gl egg. 918hd lfrai orMANTLLUEBRL W SRR IBANINGY BY S1latdn

dupllcate5[err P&TOR Tt o
dodecyl sul phat @ dﬁepﬁeaguthﬁgeaﬁéﬂ%r@é Hislide amd d@llBﬁénﬁnﬁF-‘ého?lsdm%

tested for shekf- hiafterstapal Iésttsambtmgeakbpiw ggzatualﬁ@oar paLipratdl eye
m nut es and observati on

f |
phases. The re®dff§ grgtg-&ﬁfgr:ﬁ ar%re. QA gmegéuread.'dby\a&ﬂunng

duplicate 5 ul aligquots of cloud emulszon into 5 ml of 0.1%
(w/v) sodium dodecylsulphate and measuring absorbance at 500
mm. Cloud emulsions were tested for shelf-life stability by .
centrifuging at 2,500 rpm for 10 minutes and observation of the
resulting separation of oil and water phases. The results are
set forth in Table 1:



,%able 1 Droplet size and turbidity neasurenent Conc Dr opl et

Turbidity (% w v) size [err] ABS 500 nm Abs- Avr Gum arabic O
A Very |arge 0.049, 0.023 B Very |l arge 0. 013, 0.003 0.022 0.2

-A Very large 0.006, 0.009 B 10-20 0. 058, 0.022 0.023 0.5

A 10-20 0.042, 0.040 B 4-20 0. 034, 0.037 0.038 1

A 6-20 0.145, 0.130 B 3-12 =-35- 0.125, 0.112 0-.128 5
A 1-8 0.429, 0.366 B 1-6 pable 1 0.273, 0.277 0.336 10

A 1-10 i} 0. 483r0B15808s e larfl turbidity HesSOrefer84 - 0.438 20
A 0.5-3 0.505, 0.522 B 1-4 0.404, 0.427 0. 464 Pear
0 p—Nery—ta-ge O—049—0— 023 B—Very—arge 0-—-013—08—003
0.022 0.2 Cong 1-2D Droplet). 15(, 0.136 B Tuxiplity D. 115,

0. 110 0.127 @¥5%w/v) A size (pm) 0.187, 0.181 B 2-20

0.173, 0.19 0.183 1 . A 1-8| ABS 500 mmo40 AbszA¥rpl 1-6
0.275, 0.270 0.252 A 1-2 .ofl(, 0.959Z2 sone Targer 5

0.653 B 1-3 gum arabicO 776, 0.670. some larger * A and B are duplicates.

0 A Very large 0.049, 0.023

B Very large 0.013, 0.003 0.022
0.2 A Very large 0.006, 0.009

B 10-20 0.058, 0.022 0.023
0.5 A 10-20 0.042, 0.040

B 4-20 0.034, 0.037 0.038
1 A 6-20 0.145, 0.130 )

- B 3-12 0.125, 0.112 0.128

5 A 1-8 ' 0.429, 0.366

B 1~6 0.273, 0.277 0.336
10 A 1-10 0.482, 0.508

B 1-6 0.380, 0.384 0.438
20 A 0.5-3 0.505, 0.522

B 1-4 0.404, 0.427 0.464

- Pear

0 A Very large 0.049, 0.023 .

B Very large 0.013, 0.003 0.022
0.2 A 1-20 0.150, 0.136

B 2-20 0.115, 0.110 0.127
0.5 A 1-8 ‘ 0.187, 0.181

B 2-20 0.173, 0.194 0.183
1 A 1-8 0.240, 0.223

B 1-6 0,275, 0.270 0.252

A 1-2 0.577, 0.592

some larger
5 0.653

‘B 1-3 0.776, 0.670.

some larger

* A and B are duplicates.
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~. 36 - Table 2 Shelf life stability Conc Emul si on

- Description (%wv) - Bef ore After centrifugation Gum
arabic o~ Al layer Gl layer Water |ayer
“Water |ayer 0.2 Gl film G|l layer Cream | ayer
“Water |ayer Water layer 0.5 : Gl fi-l a6 - Gl layer Cream
| ayer Water |ayer Water layer 1p "Cream | ayer
Gl layer Water |ayer - C}ean1layer b@ter | ayer 5 ' Cream
| ayer Cream | ayer-Vater |gy&If 1ife stapMAtey | ayer 10
_~Cream | ayer - Cream, l.ayer V\ter [ayer Water |ayer 20
° Cream | ayer P, 0
Gl layer con@ | Iayer vaterlﬁmwéﬁlon Descrlwﬁﬁqn'layer 0 2
Gl film al filmCreamtayer Creamt+ayer—Yater— ayer
Water layer 0.5 (¥ w/v) Q|| fiBgfiore d‘ftemqﬁr@z@efmqa&yen
Cream | ayer Water Tayer vater Tayer 1 Creanrtayer
Cre.m | ayer vataﬁmlg¥§£ic Wat er Iayer
0 0il layer 0il layer
Water layer Water layer
0.2 0il film 0il layer
Cream layer Water layer
Water layer
0.5 0il film " 0il layer .
- Cream layer Water layer
Water layer
1- . Cream layer 0il layer
Water layer Cream layer
Water layer
5 Cream layer Cream layer
' Water layer Water layer
10 Cream layer Cream layer
Water layer - Water layer
20 Cream layer ' Cream layer
Water layer Water layer
Pear
] ~ 0il layer _ 0il layer
' Water layer Water layer
0.2 0il film 0il film
Cream layer - Cream layer
- Water layer Water layer
0.5 | oil film oil film
Cream- layer Cream layer
Water layer Water layer
1 Cream layer 'Cfe.m layer
Water layer Water layer
5 _ Cream ’ Cream

Descriptions taken from duplicate emulsions.



=5 Cream Cream Descriptions taken from duplicate
*enul sio - 37 - Fromthe foregoing results, it is seen that when

enul si fy#®ng 20% D-1i nonene in water, Pyrus gumon a wei ght for weight basis
“produces smaller droplets at a Iovver concentration than gum arabic. For
“exanple, at 0.2% (wv) of Pyrus gum the emdl sion mixture has a film of

free oil, a cr amI ri I

[err] and a cl ﬁ%mt Fﬂf%gglﬁg %ﬁ%tsdfig%%iggn &At QBQR &{.&1%{9)}%&/ V)
gum ar abi 20% riDabimonens cin Maktedr e EMEYS aFum ran ébl‘*@@héaﬁ?ﬁh‘i’%%ﬂ%’édﬁsdﬁes
conpl et el %r&?u@é& QRhaGgBEr Idfr%atelcen,adwas aolatkgfondeaRkat i6hZ&hah0-Rk
[err]) and an, average cl oud tur &H d| n 023 at éQO ar These
resul ts | ABRRAFe t RAF EXRAT 'ush'g g&eél&rml i g quarq]ﬁllo&
rel ati ve mbxthoee hfs gam & labi Qfatflteme 9&#9 coneerapat }ayer Eftirblen to

stabilit yc3ﬂ9r§k§8a9?oﬁs%isagoB!eEEeof Q!Jz(b\’\ﬂuﬁgaHEtJ\@iouAnthbldﬂtMter
emul si on was produced th a an e of sq_'umg 2cl;.‘du?t/concentrat ons , ag\l

0.2, 0.5 aRf (5““7 %(WH? arabiCnildg
(m ) ethi18fon mlxﬂu}:é)nas an nﬁscabwatcarea(wyuch sEpad@tes commléely

40.00 Tot gl 511 on Séﬁt@@f%%at)[oﬁ'p Ghs a ﬂQ‘q%n abepgee! QE_QQU?ioN@& )

di ssol ved T h wat er traturrax |VbI’I’IS Scientif ui rrent)

at a settPng Bp eraqy Fleeﬁ@&?%ﬂwaﬁe Hl?a‘ffé(ﬁ’ Oy mnf“heﬁr
while m xraeuaad flealdd.cates&.thfaltng;hé fRyruh ‘geronas. ifpeceed uemuhsmﬁusnfgjrt her

m xed at %ggl f?gl?giggcoggls.t ergg si olt-gbngd ¥es eRalreghhdit 0 50

m measuri*ng cy nm I nternal di anet’er sealed wth al um num foil
and storeGOEFeEFFéF-F-?E It was then observed for up to a week. Creaning or
separation was expressed in percentage volune. The volume of oil- can be

varied to prowﬁ:%%l%ri].oh"‘gtggiibéy can also be assessed by the following
method. An oil-in-water emulsion was produced with a range of
gum product concentrations (e.g., 0.2, 0.5 and 0.7 % (W/V}):

gun (g) 0.1 0.25 0.35
oil (ml) 10.00 10.00 10.00
wate ml 40.00 40.00 40.00
Total 50.00 . 50.00 40.00

The gum produét was dissolved in water using the ultraturrax
(John Morris Scientific Equipment) at a setting of 4. 0il
(Crisco, polyunsaturated blend) was then added while mixing and
held at setting 4 for 45 seconds. The solution was further mixed
at setting 8 for 45 seconds. The emulsion obtained was poured
into 50 ml measuring cylinders (21 mm internal diameter), sealed
with aluminum foil and stored at 27°C. It was then observed for
up to a week. Creaming or separation was expressed in percentage
volume.

The volume of oil can be varied to provide an HLB in the
emulsion that is typical for the intended application.



fenulsion that is typical for the intended application. - 38 - For
“measuring the stability of a water in oil enulsion conprising a cultured
.plant cell gum ASTM nethod 3707 or an adaption thereof can be used. 3.B. -
. Viscosity Testina The fl ow behavi our of the gumin agueous solution or
m xtures was assessed over a range of gum concentrations, pH, tenperature
and shear rates. The gum product was di ssggved in water with stirring and
heating to 60[err]C. Vi s ositx was neasured on the Carri-Md Constant
Stress Rneoneter [eSLMeBBYT{RI nGhe FERRILHWY pPht @ wakes: dfettls\Awmimnt h 2
cone angl e,” ompkibingaaucubguged plahta G Sywhy,n S TMI e hods 3F07i Y taina.
Shear stress =80 / he effect of gum concentrations and
3B tol] PadkRRE S B el

pH was neasur err ults were expressed as viscosity (Poise)
as a function of shear rate (lI/s). Figures 1 and 2 are exenplary plots of
vi scosity asgzasf.unrcvissositghmsstimat e for a range of gum concentrations

from0.1% (W w t85\_3%f(1\6”’ww)l%ét¥§vi’3urg:%%?ggéni | |( Q‘g’gésél?%oéoiﬂghgn or

comuni s (P7- 1000), reéspectiively. "ot s Vi S S. ear rate
of Tinothy grRisFugem HRS03S9ASFM AVETI® KARIS PE GHR EARRRNTIABLANA.t PH,
i ncreases W thmgeratapecsnd adliedr aatedec Hes afum dirdiduayi WEs ad sdesvddizani ng.
CLTEN oo | oeBREETELEE Mg Saa T IBLLAD, S Bhlees OTREBLECH! (B0
e.g., for us®easugef| Prn§hau@aTTinias Bpngtass §tspeayBheerekemrGSlildosity
at | ow shear usdingsa tbaepandepretd mensiirenentCsystenNdieRt2S dditd ahgle) i S
Lo o PP AR YR okt 3 GERg Sa/ £ Sl Eulierd Deese
the effect ofStFEsen wass R0, dymesycnb P ffeet if JYNPEPNGRIEELatimng ) | .
P. comuni s @R& 1880, wd§0 Wadsuzad Ta#0OLdoy cgr arsstlis Wwbke Thikfrésédd as
! ndl.Cat €s th%isslcjzlots l%:IyI I(E’Xigza)aasquamf%xsmc%igtlxsggssltzéaezr te (1/8). Figures 1
and 2 are exemplary plots of viscosity as a function of shear
rate for a range of gum concentrations from 0.1% (w/w) to 2%
(w/w) for N. plumbaginifolia (NP5-1000) and P. communis (P7-
1000), respectively. Figure 3 plots viscosity vs. shear rate
of Timothy grass gum at 0.5% w/w and 1% w/w. In all cases,
viscosity increases with gum concentration and decreases,

. displaying a shear thinning effect, with increasing shear rate.
Thixotropic profiles indicate if a gﬁm is suited for particular
applications where shear thinning is required, e.g., for use
in drilling muds. Timothy grass displays structured viscosity
at low shear rates. The presence of such structure indicates
that a gum is suitable for applications where yield stress is
required, e.g., for suspension of titanium dioxide in paint.

Figures 4-6 are exemplary plots of the effect of pH on
viscosity for N. plumbaginifolia - (NP5-1000, 1% w/w), P.
communis (P7-1000, 1% w/w) and Timothy grass (1% w/w). This
data indicates the suitability of a gum as a viscosifier or
thickener over the cperating pH range of a given application.
Figure 7 is an exemplary plot of the variation of viscosity as
a function of shear rate for temperatures ranging from 10°C to
60°C. This data indicates the suitability of a gum as a



%t hi ckener over the operating pH range of a given application. Figure 7 is

x

an exenplary plot of the variation of viscosity as a function of shear rate

for tenperatures ranging from 10Cto 60[err]C This data indicates the
*suitability of a gumas a - 39 - viscosifier or thickener over the

operating tenperature range of a given application. Viscosity of the plant

gum products is relatively unaffected by adfition of salt as shown in

F} ]gu[] es 8- _1P. vi‘s?habsﬂfatai&l bﬁdi:ﬁﬁél_ea\éﬂeagfég tﬁbéeb:pbgaﬁﬁ.ng %Hﬁbéﬁﬁt@ﬁ%e x%'éhge

of fshore oil - g ( s. 3.C. - t rengt h. Testi ng

strength is a§§g§S§§v§§ ﬁgggﬁég%gg?hpture strength, shear .nodul us and back

extrusion. Back extrusion is of particular interest because it can
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Back extrusion is of
particular interest because it can distinguish between and
characterize soft gels and viscous fluids.

3.C.1 - Rupture Strength

Rupture strength is the force required to compress and
‘rupture a gel sample. For rupture strength, the fofce is
proportional to the sample weight.

The gel samples were prepared by mixing P. communis gum
(0.2-0.5% (w/v)) or N.plumbaginifolia (0.5-1.0% (w/v)) in water



®py strain. For shear nodul us, the force is proportional to the sanple
"weight. The gel sanples were prepared as in C 1l in a 24 mndi aneter gl ass
Jvial and stored at 15[err] C overnight. Shear force was neasured on a

. nodi fied puncture strength nmeter (Gakenfull, D.G et al. (1987) "A nethod
for determ ning the absol ute shear nodulus of a gel froma conpression
test” in Guns and Stabilizers for the Food4dndustry, Vol 4, Phillips, GO

et al. (eds.) IRL Rre : WL P e : t he
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cal cul at eRuptiugg strendtinwaiscueaswrrd byeEorR¥eIsian CAKEF NSLrPnGLldd, al .
(1987) .. 3sGnd a Prekacx#'iso Qin Barlgianktdsi o0 4 aress-hehliespaeacot esyi r ed
to conpress ,and shear a gel sanple. In back-extrusion, force is independent
of sanpl e™¥MJRr. The gel sanples were prepared as in C.1 in 200 m beakers
of 64 mm and stored at 15[err] C overnight. Back- extrusi on was perforned

on the Inst 0B L122eR¥ Rbapag9 a probe of 60 mmin dianmeter at a speed of
100 mimnto a egt 0 % I.nto_the qel. 3§4¥] - Effective Te erﬁture
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determ nati"on _ was , - observing smal " gl ass beads (0.08
g) sinki nFaAWRES #8IRErting gel. As there can be tenperature gradients

within the gel, a nelting range:-can be observed. The experinent was carried

out in a Ther i.n ' t 3. N tli '
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t enper at unefasued ohca modified puncture strength meter (Oakenfull, D.G.

et al. (1987) "A method for determining the absolute shear
modulus of a gel from a compression test" in Gums and Stabilizers
for the Food Industry, Vol 4, Phillips, G.0. et al. (eds.) IRL
Press, Oxford) wiﬁh a probe of 3 mm in diameter at the cross head
speed of 5 mm/miri for 20 seconds. Shear modulus was then
calculated using a mathematical model set forth in Oakenfull,
D.G. et al. (1987)..

3.C.3 - Back-extrusion .

Back-extrusion force is the force required to compress and
shear a gel sample. 1In back-extrusidn, force is independent of
sample weight.

The gel samples were prepared as in C.1 in 200 ml beakers
of 64 mm and stored at 15°C overnight. Back-extrusion was
performed on the Instron 1122 by piunqinq a probe of 60 mm in
diameter at a speed of 100 mm/min to a depth of 50% into the gel.

3.C.4. - Effective Temperature Range of Gel: Determination of
melting and setting points

The melting point is determined by observing the temperature
at which a 10 ml gel begins to melt in a 11 mm diameter
spectrophotometric tube. The determination was aided by



Tubes were then inverted to observe if setting had occurred. The
“tenperatures tested were 6[err], 10, 15, 20[err], 25[err], 27[err],
B0[err], 37.20 and 45[err]C. 3.D. - Encapsul ating Capacity Encapsul ating
.capacity can be assessed by evaluating a gum containing spray-dried

emul sion in terns of flow characteristics,and stability as described bel ow
Dry powdered drink m xes are prepared by spray-drying flavor oil enulsions.
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gum - before the addition of the naltodextrin

® 3.D. - Encapsulating Capacit - h

Encapsulating capacity can be assessed by evaluating a
gum-containing spray-dried emulsion in terms of flow .
characteristics and stability as described below.

Dry powdered drink mixes are prepared by spray-drying
flavor oil emulsions. Flavor emulsions are produced according
to tha formulations given below:

H Ingredient Control Mix Gum Mix

Maltodextrin 63.7 g 91.0 g
(Fleldexr's PHS 17)

Encapsulating Agent 27.3 g 0.7 g
(N-Lok or gum to be tested) .
Orange (or other flavor) 0il |20.0 g 20.0 g
EDTA | -- 0.35 g
Water 350 ml 350 ml1

The chelating agent EDTA may be included in the gum mix to
assist in dissolution of the gum from a freeze dried powder.

The N-Lok encapsulating agent refers to a starch product
produced by the National Starch Company, Australia. N-Lok is
currently used as an encapsulating agent for spray-dried flavor



“solution. The gumis dissolved in about 200 m of the water by stirring on
“a magnetic stgger and warmng to 50-60[err]C. The bal ance of the water is
Jused to dissj’tg the maltodextrin and the EDTA, using a nagnetic stirrer at
. roomtenperature. The maltodextrin/ EDTA solution is then added to the gum
solution and the oiI added whil e stirring usial-a Silverson High Speed
M xer. The m xes dried in_a, "baby" N ro Spray Drier, usin
i nl et tenperatur% 8%& &?nﬁf% ?ﬁ?]%?a% ?ﬁﬁ%?ﬁ 130 (GSSRT r@iéﬁs
100[err]C. Thecs\seagd-achwl dgiahdnbwa.r oackefri ﬂguprmtﬂzmis anack hfosisngavdry
procedures used Qyp8usindagic@add.en in manufacturing spray-dried
encapsul at ed flavor oi l's. Fl ow characteristics and bul k densities are
conpared. The control and gum spray-dried powders may be used in powdered
drink fornul ati ons, €The,K centrgll omixtare Camprepatedr dnge dissoR viagdethe

fornul ation. |n9é§éh§§&lating agent N-Lok and malﬁggigtrin PRI «8kkr( Pelbr to

Caster sugar Ctric acid
3.0 Xanthan gum the addition of orange oil. 0.4 Sunset Yell ow

0.05 Spray-dried orange flavor powder (containing either gum0.0126 g or
N-Lok 0.49 g per 2 g ff PPWMIETd possible interactich Between?¥he §

Comrercial drink fornulatjon connnnly used for taste testin n reglenF
Percent (ww) Suaa}todextrin, the gum mixture is prepared by add nggthaqﬁy go
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91. 82 stirring on a magnetic stirrer and warming to 50-60°C. The
- balance of the water is used to dissolve the maltodextrin and
the EDTA, using a magnetic stirrer at room temperature. The
maltodextrin/EDTA solution is then added to the gum solution
and the oil added while stirring using a Silverson High Speed
Mixer. The mixes are spray-dried in a "baby" Niro Spray Drier,
using an inlet temperature of approximately 200°C and an outlet
temperature of 100°C. The spray-drying and control mixing
methods are the standard procedures used by Bush Boake Allen in
manufacturing spray-dried encapsulated flavor oils. Flow
characteristics and bulk densities are compared.

The control and gum spray-dried powders may be used in
powdered drink formulations, e.g., as follows:

A. Commercial orange drink powder formulation.

Ingredient - Percent (w/w)
Caster sugar ©94.5
Citric aciad : . 3.0
Xanthan gum : 0.4
Sunset Yellow 0.05

Spray-dried orange flavor powder
(containing either gum 0.0126 g or :
N-Lok 0.49 g per 2 g of powder) S 2.0



“The drink mxes are evaluated by a panel of tasters who are asked to scale
“the intensity of flavor in unidentified sanples presented in random order.
Statistical analysis of the data is done to determ ne perceived intensity
Cof the flavors anong the drink nixes, such that the
encapsul ati on-properties of the gum nmay 4e~conpared to those of N Lok. To

assess the stability of, the spray-driedq powders, the oil content of the
contr ol wdagumwgg%i%ydﬁg“get’g?% 19Pt FOUMMLY oS8R t FRE, t@sge 3
nont hs and again '‘Hont hs st or age at roomtenperature. A further period

of 48 hours at &%@%%%{Eeratures, e.g., 65[err]C, nmay aﬁ&oc& %’d. 3. E.
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- Adhesi ve capa STve capacity can be neasured by d
met hods such as dqgd¢ (Anerican Society for Testing Materials) mpgethod D1713
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Label I i ng 4 ass Pk 32345 g PeFaPr-dt FoRE PPIEDY . Exanple 4 - Q:J?oer neki ng:
Preparation of PHPEFT Hand Sheets A superior strength paper car?&2roduced
using the procedure described in Australian Standard 1301 APPI TA P203S/ 80

by adding N pl upi@oapifel hxdd M hfiluadlad By WihLR W IdINQS Uﬂg

physi cal properties of the d% sgeet. The, observed mgrovements I ncl ude
i ncreased paper a§?ﬁeélng"i"h f‘b%{ BRP strERRSt BRsPFeflagPEadey yridantifded: o
erasure, redeavpdesfpresenred iim randomordaper Statfistclcaldaneliystd sfittheof
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fol | owi ng metthtte( gust nayi e Rrpaked to3Chos@POF ANFRI8s/ 80) was used for.

t he preparation of hand sheets:

To assess the stability of the spray-dried powders, the

oll content of the control and gum powders may be determined

after a period of time, e.g., 3 months and again at 4 months

storage at room temperature. A further period of 48 hours at

higher temperatures, e.g., 65°C, may also be used.

3.E. - Adhesive capacity

Adhesive capacity can be measured by using standard methods
such as ASTM (American Society for Testing Materials) method
D1713 ("Bonding Permanancy of Water- or Solvent- Soluble Liquid
Adhesives for Automatic Machine Sealing Top Flaps of Fiberboard
Specimens") and D1581 ("Bonding Permanancy of Water- or Solvent-
Soluble Liquid Adhesives for Labelling Glass Bottles"), or
adaptations thereof. '

Example 4 - Page;making: Preparation of Paper Hand Sheets

A superior strength paper can be produced using the
procedure described in Australian Standard 1301 APPITA P203s/80
by adding N. plumbaginifolia gum product at the wet end to
improve the physical properties of the dry sheet. The observed
improvements include increased paper strength (both burst and
tensile), greater resistance to erasure, reduced "fuzz" or lint
on the paper surface and reduced rate of water penetration as
compared to hand sheets prepared without a gum beater aid. The



}‘:ormenci ng with wood fibre pulp (sourced as chemcally treated pul p,

“sem -chenical pul p, or mechanical pulp or recycled pulp), the gum product
was dissolved in a quantity of water sufficient to produce a 2% solids
-.solution. One liter of the dissolved solution was added to 4 liters of
pul-p placed in a container. Adequate m xi ng‘vé'a%'ensured by sparging for at
| east 15 nmigu grodhctanmpilewsf £&00a ntetat ibhenfplat estrémyth latdgampapeai ng

15 liter ve S £alh n aeter. A
further 10 e%%?\%&‘%ﬁ’@@éﬂ?% lEer mﬁo%&%@%@g&@%ﬂ%it%re was sparged
fromthe base of the vessel for at |east 15 seconds to ensure thorough

m xi ng. The basernel \femaem@emecumned(métmm plseaaased veder hepdfai n

vae omoved 404 Y PSR ESE DGR ARkt RE REbT Phedt T oni ng he vt

fibrous mat to be ret a| ned by the blotter. Successwe cycl es produce a
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t he subj ectp'glm corhei gumg pgagucthiass digsicdvederigi |2 guarhifth, oft wateh,
work to rupkyfe; dkhexie ddidle ot iy nRASaan s%au/élmﬁltr@aeumuefsak Iﬁét' ng

machi ne. Met hods. fo t paper n the a cl ude g.
Mistrali an SLERRLFH SRR CER R aoﬁféedeﬁ e e g heBle pabired “in®a
Austral i an Spvobalitmelr Ap plegquaddessiging unS"Ermretda byt spagghngf fRapdr laadt

Paper boar d; 15AH§hﬁ€Léan &t QHﬁlgiQ é§0306‘19§ 39sf @henVBi8keVaReH! a la
Transm ssi on Ratge of

ust ral i, 1301.411s- 33?% " ter
Aboor pt 1 venBRBSHindelir LT NEFaPboHIhR( BobD HeSt Sorenth ok dheshesh 1
St andar d Appmt in 4GHwet8e. f ¢r fuBthdrnp QiklersycbHiprRaessedavatér was affed
Exanpl e 5 - ,AgheRd VigSxtudd GRY pa2gedf fesmmehétﬁs@éﬂ@f aiesjetie1 Ror at
satlsfactorx adhesi ve for_ envel opes, |.abels, sta
east 15 seconds to en ure thoroudh mixi g. The base valve was
then opened, allowing processed water to drain away, retaining
all of the fibers on the wire mesh screen. The base screen was
removed from the unit base and covered with a blotter, allowing
the wet fibrous mat to be retained by the blotter. Successive
cycles produce a number of samples which are then stacked and
pressed in a stack to remove excess water. They were then placed
in a drying cabinet and maintained at a standard 23°C, 50%

relative humidity until testing.

Testing revealed that the subject gum-containing paper has
éuperior tensile strength, stretch, work to rupture and
extensional stiffness on an Alweitron Universal Testing machine.
Methods for testing paper are known in the art and include, e.q.,
Australian Standard 1301.403s-89 for MBursting Strength of
Paper;" Australian Standard Appita P404s-81 for "Tensile Strength
of Paper and Paperboard;" Australian Standard 1301.419s-89 for
"Water Vapour Transmission Rate of Paper;" Australian Standard
1301.411s-89 for "Water Absorptiveness of Papér and Paperboard
(Cobb Test);" and Australian Standard Appita P406m-86 for
"Bending Quality of Paperboard."



%
alum numfoil sheets, which is of the water re-noi stenable type, was
prepared as follows: 1. N. plunbaginifolia (BLM carbon source) 1000 gm

2. Sodi um Chl ori de 20.5 gm 3. d ycerol
“20.5 gm 4. Potato starch 45 20 gm 5. Wat er
1300 m 6. Preservative _ B - : 1 gm The wat er was

pl aced i n &yRAng eSBECIpAGhES va@d
gum product was .S t to fLi|

| ng
process. After ™ sr?\tr’r\élfég, °FHea oﬁg\iv 1% @yefCeiS%e\i&’ aFEﬁmBﬁda“d
preservat i \wdundnamaddll. shéets, tWIhGFbugﬁ ofi %hlegwat-he ra-aQiss enableetypep

stand for Ll plapurada 3B goPiewsced an adhesive which was applied to the

surface of pape anqg drie ned. i nactive unt i sture was
reappl i ed. m&—?&&ﬁé—?ﬁl’-ﬁ%—g‘% g%ﬁi SPEEIRM F8Prﬁ§g #?4:293% appl i cati ons
as it has Good Sofdiimimt Fhﬂ-grldater and does not cause dz@ci)lgn ation of the

paper or be,corredg_g,lcgt:bq on aging. It was found that thg, agjgbemm ve gl ued
pi eces of al um num foil agaper very firmy and al so Iue pi eces of paper

together irf+a mERTaF sFﬁFF to comercial adhesive pa&!eé8® Exanple 6 - O
and Gas Weld. Apmlateat i ons: Preparation of Drilling MaoAmlati sfactory

drilling or | gRyke prepared in stirred tanksy follows: A |arge
1, 000 Iltglr&dtanlgév?/%seq?%l Fv with water. About 6% by V\/elgi‘% bentonite

(montnorillonite) was -added while stirring slowy and continuously unti l
di ssol ved. In amecwatet, 438 buaeédtﬁmkafﬂidmxhpuéd1mMﬁem’anabﬁuklﬁabbas
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product m @%kiged it to fully dlssolve in the mixing process. After 4
minutes, the sodium chloride, glycerol, starch and preservative
were added. After thorough mixing, the mixture was left to stand
for 1-1/2 hours. '

This produced an adhesive which was épplied to the surface
of paper and dried. It remained inactive until moisture was
reapplied. It was found to be a superior gum for use in these
applications as it has good affinity for water and does not cause
discoloration of the paper or become brittle on aging. It was
found that the adhesive glued pieces of aluminum foil to paper
very firmly and also glued pieces of paper together in a manner
similar to commercial adhesive pastes. |

éxamgle;ﬁ - _0il a Gas Well A cations: Preparation o
Drilling Mud '

A satisfactory drilling mud or fluid can be prepared in
stirred tanks as follows:

A large 1,000 liter tank was filled with water. About 6%
by weight bentonite (montmorillonite) was added while stirring
slowly and continuously until dissolved. In a second 1,000 liter
tank filled with water, about 3% by weight N. plumbaginifolija qum
product was added whi_le stirring slowly until dissolved. 1In a



“bentonite mixture were mixed. . This produced a basic drilling fluid to

- which was added up to 30% solids of barium sul phate or 30% chal k as

wei ghti ng agents dependi ng upon the nature of the surrounding rock

“structure. |f desired, a biocide can be added to prevent fernentation

during storage or down-hole. The resulting drilling fluid has increased
viscosity, and can provide an inproved flow of nmaterial fromthe bit to the
surface and a uniform di spersion of the sol46ds, thereby acting as a

protective col I C I

porous fock. hm??u?%lirét?%n%%ﬁ Sggégr?ﬁggégflé{%%gﬁt Bkﬁ?ﬁ“g‘?%ﬂdj‘&% &nd
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| ow concentrations of the plant gum woul d kel y advant ageously produce

thin filter cakes, as well as low fluid loss, during drilling operations in
porous rocks. The rEBel resyliiing |dwig ling (fli\-!édpaasi totnedsedffismnsinys iana

providing a unghgr u&aanshorl pdveai '%Tlébnb@gm%tQQEﬁiSE?Bﬂx Ehul gllc(‘Into the

drilling throug ? yers roke rock S been 3ta 1 1ize
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| 0ss. The insensitivity of the viscosit i of solutions containing the
pl ant gum pr odl@®St 1k BOTRNGE FaTfem PPt FLULdr FotaRfibIBFopertied P the
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water flowed through the filter was tested at 650 ml/minute.
A 0.5% solution of P.communis gum was similarly tested under
the same conditions and yielded an average filtration rats of
5 ml/minute over a 30 minute period. Observation of the filter
disc showed very little build-up of colloidal material. This
indicated that aqueous solutions of low concentrations of the
plant gum would 1likely advantageously produce thin £filter
cakes, as well as low fluid loss, during drilling operations in
porous rocks.

The resulting drilling fluid is particularly efficacious
in providing a uniform suspension and maintaining a consistent
£fluid in driiling through shale layers, broken rock that has
been stabilized, or magnesium or calcium containing rock..
During cementing, a stabilizing fluid containing the subject
gum product will also have reduced fluid loss. The
insensitivity of the viscosity of solutions containing the
plant gum product to salt makes them particularly suitable for
use in offshore o;i_and gas well operations.



=-gelling properties can enhance suspension of solids in a drilling nud even
when flow has stopped. Exanple 7 - Printing Applications 7. A. Preparation
of Printina Ink A satlsfactory enul si on or suspensi on water-based flexo ink

“for printing was prepared using the N plunbacinifolia gum product as a

~ suspension agent to provide uniformdispersion of the pignent elements and
prevent the ink fromseparating. To a typicgy dnk fornulation of: 1.
"Car bon Bl ack -2. M neral Ol 3. Sodium silicate 4. Sodi um car bonate 5.

Wat er - 48 - wasTheded aplumbatpirtfoldaggumf pyedeet odubent anpraudumaus
fine uniform skl eréuanewtan Qhdilg, sgds@eeeagegeqrmg t&ecqﬁ&ﬁ;ggh

m xer running at [.Qw s u ct was m xture unt|
Choroughl'y di s BEH4089 BHRBSHHA CAATRARCE SUSOPRF FoF &L ERIAdFaHn 7 47hlling
hours prior tomuseevénBwhénepbowtham skloppelllh. t hogr aphy Fountain sol ution The
N. plunbacrinifolia gum product provides a satisfactory substitute for gum
arabic in several I|thogra-hy solutions or mxtures including the plate
sensitizer sol GXaBRlei? bnting Applicakigng the protecting sol ution
(used during phane speepge t MQ: d citnknparts good wettability
particularly to the fountain solution. It also supplies the viscosity
required to allow the fountain solution to cling to the plate wi t hout
running of f or fornPngatisfagkaryienpleian Br syspPenshonhéaenthasen fagreaink

sol ution was pireRargei@Sing! ¥aws preparedtififing the N. plumbaglg;,fol,la gum

Eg?aggng (nethor%len GIycosuspensmn agent to pré¥%32 G%lform alsper510n of

the pxgment elements and prevent the ink from separating. To a
typical ink formulation of:

1. Carbon Black

2. Mineral 0il

3. Sodium silicate

4. Sodium carbonate

5. Water



*hydr oxy parabenzoic acid at 0.5-2.0% (wv) in water adjusted to pH 7.0 with
- phosphate buffer 1m 4. gum product solution 3% (W w)
200 m 5. pH buffer 40 M Al ingredients
“other than the gum product solution were added to a mixture, and stirred
until dispersed (10 mns). The gum product sol d8i-on was then added, and
stirring was continued. The m xture was then allowed to stand for 30

m nut es bef oreausaddEdCaboueoapabyswmghtNofplgunbagoduq&bl ta poeduee gunfine
arabie 1n fou 3l 50 g&ﬁ%%&g@&%h% g ef Qamaﬁc,%aqemge 4Ly S% B

Pty. Ltd., a ¢OfsSG l"ues excerPeedos erdl € w w per cent .

F2 F3 speed miger\\zgupping at low s he gum preguct was g@ded to
70 90 tReOpYketife @ntiql thoroughly disperséd. The emulsion mixtube was
5 3% w w gum grabi ¢ _saln 5; & - -

bi oci de q %Q %o stand fog' 2%?2 hours pfxor o ufﬁ' 0.1 pH

buf fer (phosphate) pH 5-7 pH 5 pH 5-7 pH 5 Phosphoric
aci d 7.B. reparation of a Lithogra Fountaj i c EDTA

- 2 . 2

0.5 ) The P _mb : Bi'ﬁé'f S product provides a satlsfactory
0.3-0.4 subst i3uten/for gum| ,yﬁ(ﬁqwgq$hnllthography solutions _or

- 0.3-0.4 Rjantd=? la{cﬂuatlﬁadeﬁd EQHﬂéasélné‘D&iﬂdzO@vblUtabnennheyfguﬁtam

arabic. F3 and F4 are id e C

pl unbaai ni f ol iSP IR BBg&h%RPE%E %%l?sﬂliut%ltc’gd?‘?or& & Hglxgrfﬁ ftg%%gk?%&e
wei ght that i sTHe S5gumf pradugtmispabts mpghtﬂetPAbhli-WésEaf-%W%é?ﬂ%oF%t £Bfs
were enpl oyed ¢di,fthigf fstffutiiichl0 BEI angagsupplwg fiaing Sdeditivheefuired to

pl umbagi ni ol i a gum, product, berfonmed Sorpahablyel Trd'g1980 Y Al LRHALAL"

sol utions
off or forming isolated droplets or pools on the plate.

A fouhtain solution was prepared as follows:
1. Water | 700 ml
2. Propylene Glycol ° 50 ml
3. Biocide Parabens (methyl/ethyl-
hydroxy parabenzoic acid at 0.5-2.0%
(w/v) in water adjusted to pH 7.0

with phosphate buffer 1 ml
4. gum product solution 3% (w/w) 200 ml
S. pH buffer ' 40 ml

All ingredients other than the gum product solution were
added to a mixture, and stirred until dispersed (10 mins). The
gum product solution was then added, and stirring was continued.

The mixture was then allowed to stand for-30 minutes before use.

7.C. Comparison of N. umbaginifolia gqum to m_arabic in
fountain solution _

The following formulae were made up by Cetec Pty. Ltd., a
consultant. All values (except pH) are w/w percent.



“in terms of ink-plate roll up and in degree of plate background
desensitization. The plate wetting characteristics of the two products were
.also very simlar. The N plunbaginifolia gumwas found to be |ess soluble

. in isopropyl alcohol than gum arabic; since isopropanol is very w dely used

as part of the danpening system of nodern, fast |ithographic offset
presses, this may be a negative feature. Exanple 8 - Fabric Printing:
Preparation and use of reactive dvestuff for-vfor or cotton Satisfactory

dyei ng of. wool and cotton was acconplish as foll Qys: First,__a thickening
was prepared: 1. N plunbaginifolia gum¥product 150 2. Col&
wat er- Water 2800 m 3. 70 Sodi um A®t aphosphat e - 90

(Cal gon[err])propylend) cifcol -50- The waters was agitated with '@ high sp%ed
m xer during ﬁ{)%' waI addlt'b n oflthe C;Hl%tra[ err]. The gum product was tHhen
added sl ow y,” bdt " &Y &f8 gﬁ g3 Fhat he powder “was added”before tlre
vi scosity hadiccdde appreciably. Stirring@.as contdnued for & 10 m nutgeg

until all pardd ghesete@nswphhesy and st9r med agfhkck susp ion. T

m xture was ﬁlowgld t.0 gtawg for)l- 1/ ﬁours. Theﬁ tléue fo oﬁjﬁg weré’r;!Ies
added: 4. PRESOTE AF8ol uti on = 2 115 ™ 5.  Hat
wat er gum arabic EDTA 975-m 6. Whzte spirit-

3750 m 7. ggaai st salt L[err]

2

_ - 0.5 150_gm -~ ;]Ehs
t hi ckeni ng m_xt ur.e yas then_stirred in the high speed m xer for 20 m ndfes.

The screen p%ﬁﬁ%&ﬁéﬂiﬁ,&iﬂp‘?‘é‘bared by “mi xi ng the~fol | v TRe4 1. -
Dyestiuf f , 3 gm2. Uea
10 gm N. plumbaginofolia gum’ - - .- 0.3-0.4

F1 and F2 are standard fountain solutions that employ gum arabic.
F3"and F4 are identical to F1 and F2, respectively, excébt that

N. plumbaginifolija gum product has been substituted for the gum
arabic in a weight that is 1/50 of the gum arabic weight.

When these fountain solutions were employed in an offset
litho printing, it was found that the N. plumbaginifolia gum
product performed comparably to the qum arabic fountaiﬁ solutions
in terms of ink-plate roll up and in degree of plate background
desensitization. The plate wetting characteristics of the two
products were also very similar. The N. plumbaginifolia §um was
found to be less soluble in isopropyl alcohol than gum arabic;
since isopropanol is very widely used as part of the dampening
system of modern, fast lithographic offset presses, this may be
a negative feature.

Example 8 =~ Fabric Printing: Preparation and use of reactive
dyestuff for wool or cotton
: Satisfactory dyeing of. wool and cotﬁon was accomplished as
follows:
First, a thickening was prepared: .
1. N. plumbaginifolia gum product 150 gm
2. Cold water 2800 ml
3. Sodium metaphosphate (Calgon™) 30 gm



3. Hot to boiling water 30 M 4 Thi ckeni ng (as above)

- 50 gm 5. Sodi um bi car bonat e 4 gm Using a high speed

-_mxer, the dyestuff and urea were thoroughly dry mixed. Then the hot water
and t hi ckeni ng were added and m xed. The printing paste was used in a
standard fabric screen printing nethod. TheﬁOpri nted cotton and wool were
then dried followed stegm.ng far.8 mnu They were then r
t hor oughl yF %1Wﬁﬁ?f\M§%Haq{§ Qﬁkﬂ¥ﬁ§h if%ﬁ? &ﬁgéﬁufﬁgqbgf gH@ poi nt
with a detaeidjemorsolfuthercxifgdnrgsaﬁ‘@le §om (Poeduct veisuthem)addeadl siloalyy
rinsed in &md@@{%m@? Bbi thiald 21t VESlaand £t a@@e@%@fb@é gppear ed

st abl e. - alnsgﬁA - Earatlon of I|c Resi n
Pt A St SHEIOP A8 A SSTD APREEC LA BEEr oS EHEF RAY MRS PORELANGY, S0t 5<t0
fornul ati anigiuté¥semntilnadlbpatrticleés Wwere sWapleat and had formed a thlck

125 m 2INE%§EB%%1€§ [ enhk Eﬁ§9§f§aW§s allowed to stand for 1- 1/2\%%
Tergi tol err ur f act ant ct avvet

35B[err] Wetting Agent 2.5 m Then the m II speed was
i ncreased and tied cﬁnleowbmgowaagadehed aidud:y: 5. Chemacoi |l TA-1001[err]

Resin The speed was adj us di sperse the
fol |l ow ng 4p| grren’tpglaasr? adsdp]t | ves . Zi nc oxi de AZOE'§§2G§3 [err]
75 gm 7. 5Tit defk WwRARE err] Rutlle Ti tani um Di oxi de 975 m1 175 gm 8.

Ti tanox AlHSLO[wide Apakage Titani um Di oxide 25 gav80 m1lAsbestine

%([grgrg]m Ta_}c Resist salt L™ 100 gm 10. Et tﬂgbe&g G ycol

-  The thickening mixture was then stirred in the high speed
mixer for 20 minutes.

The screen printing paste was prepared by mixing the

following: '

1. Dyestuff 3 gm
2. Urea _ 10 gm
3. Hot to boiling water 30 ml
4. Thickening (as above) S0 gm
5. Sodium bicarbonate 4 gnm

Using a high speed mixer, the dyestuff and urea were
thoroughly dry mixed. Then the hot water and thickening were
added and mixed.

- The printing paste was used. in a standard fabric screen
printing method. The printed cotton and wool were then dried
followed by steaming for 8 minutes. They were then rinsed
thoroughly in cold water followed by a socaping at or near the
boiling point with a detergent solution of Lissapol ND (2% w/w
solution) and finally rinsed in cold water. The printing on the
wool and cotton material appeared stable.



*11. Nuodex PMA-18 M | dewoi de[err] 3 gm12. Nopco

NDW err] Def oamer 4 gmThe mll was then sl owed
,to mxing speed. 13. N plunbaginifolia gum product emul sion 165 m
(2%w/w aqueous solution) 14. Rhoplex AC-34[err] Acrylic Emulsion

© 372 gm 15. Super Cobalt[err] Drier 1 gm M xi ng

continued for at least 1/2 hour at mxing3dpeed. O her pignents, such as
car bon blmmm.le__@_e.ct_mmm iron, may be added to this to replace part of
e | {& | a&n8 and provide a-differing
col or balance. I ved from Ernest

] |
Flick "Water - BasH@bd® Hatsk rﬁﬂ%%'SHnguﬁo%é'I?pPE\éﬁsb‘ﬁllf“én§heP§PI1'|lPHbég New

Jersey. @rmullatBEomissi on Pai nt A satisfactory thixotropic paint was
prepared as f@J.gM5s iRr 8MbX1impaid gh speed stone mill: 1. Vat er

205 m 2. Vi ct awet 35B[err] Wetting agent 4 m_3. Pot assi um
pol yphosphrat e Tap water 5 gm Adj ust speed of the mHst“bl di sperse the
fol | ow ngz.addil:taimaas 30 moi sprersant 4. Et hyl ene gl ycol 8 gm ,

10 gm 5. i | I 2 175 gm p. Ti t anox
A168L0[ er r‘] An ierrﬁ S@Eacltggg . Asbestine 3 énrlr] Tal c

50 gm 8. 4. Zi chi‘-‘(S:ﬁiW ASEy Mettrimg; F\]!ent 125 @nd.ml Nuodex

PMA- 18 M | dewoi de[ err] 2 m 10. Nopco ND[ err] Def oaner

2 nmM 11. Vi h
slowed to m )il \é\e“tspééd %%tﬁ%g?%l T'% c’\:/\%?se%d%l'é%lgmﬁ §°E}°‘5f€%‘§§%ﬁlepol i a
enul si on added slowly:

5. Chemacoil TA-1001™ Resin | 74 gm

The speed was adjusted to disperse the following pigments
and additives:

6. Zinc oxide AZ0-2ZZ-33™ ' 75 gm
7. Titanox RANC™ Rutile Titanium Dioxide 175 gm
8. Titanox Al168L0™ Anatase Titanium Dioxide 25 gm
.9. Asbestine 3X™ Talc 100 gm
10. Ethylene Glycol | 18.5 gnm
11. Nuodex PMA-18 Mildewoide™ 3 gm
12. Nopco NDW™ Defoamer 4 gm

The mill was then slowed to mixing speed.

13. N. glﬁmbagigj,golig gum product emulsion 165 ml
(2% w/w aqueous solution)

14. Rhoplex AC-34™ Acrylic Emulsion B 372 gm

15. Super Cobalt™ Drier _ 1 gm

Mixinq' continued for at least 1/2 hour at mixing speed.
Other pigments, such as carbon black or red oxide of iron, may
be added to this to replace part of the titanium dioxide
ingredients in items 7 & 8 and provide a differing color balance.



*(2.5% w w) 130 M 13. Enulsified Iinseed oil (60%

-sol 1 ds) 340 M 14. Super Cobalt[err] drier

11 gmMIling was continued for approximately 1/2 hour. This procedure
resulted in a paint that tends to set to relatively stiff or "buttery”
consi stency upon standi ng, but thins down to_rgl atively nobile |iquid when
mechanical |y agitated. This thixotropic character is such that the shearing
action of thEhprakayefegmudabion yWashdephyed fromaEruestdd lick stH4terd-dasetio

‘render the ppaidt areemeld on@bitbges PUBELRA i¥ns, Park3idgkCaNbodrdfieprush

remains fluid for a sufficient time to bring about good | évelling (i.¢€.,
the brush marks di sappear while the paint again sets to a stiff consistency
before it ha2Biip@iloEmuksiomPadniply on the surface painted). This

t hi f(_ot <r:| OItOi c pr opgxtyai;pst,mw:@ itm?)eak:aapi@_ g'taélixié adrafaéﬁp%sz%s t:%l?%rﬁ.
a | e 01 r [ cause, . revents e runnin (0] e
o ﬂ%%ﬂ’? in igr}!eq%el i %29 ?ggn%r%]hl: 2 ?

pai nt and at € sane m na mar ks. Thi xotropi ¢ paints
possess a fuktherWakR&nt age quite apart from their 205t edded use for the

reason abovez. i n ficdaddre Wtwé\g_qq-jgr ggegtbut tery or g@lid consistency
upon standin ino%‘g‘?t ai ners. Seﬂr egati on or stratification of the paint
during | ong peri 1S LM, PRJAPRESPRREE pr event ed. ThE TWove formul ation and
nmet hods were derived from U. Pat ent No. 2,135,936, Novenber 8, 1938, for

S.
"Use of gum ar abigg4 il r y L I 2ai.nt s
and Coatings." Exlgtdj‘libe&)%asedogl gr%fecﬂ'g']é?g;h%g%%%%él\ri%%géilg?}#ﬁea%@e%zlges
i ngredi ents ?‘P}daP’gqr:g?étssﬂ ip for several hours or even days has been
achi eved usi4g N Eghyldregigliylcolli a gum product as anienyghsi fyi ng and/ or
suspendi ng agent ‘pi EAKd D HandMREY ipiRg 9l aze hag_.,guggri or clarity and

6. Titanox A168LO™ Anatase Tio, 50 gm
7. Asbestine 3X™ fTalc 50 gm
8. Zinc oxide AZ0-222-33™ 125 gm
9. Nuodex PMA-18 Mildewoide™ 2 ml
10. Nopco NDW™ Defoamer 2 ml
11. Victawet 35B™ Wetting agent 16 gm

The mill was then slowed to mixing speed and the following
were added:

12. N. plumbaginifolia emulsion

(2.5% w/w) 130 ml
13. Emulsified linseed oil

(60% solids) 340 ml
14. Super Cobalt™ drier 11 gm

Milling was continued for approximately 1/2 hour.

This procedure resulted in a paint that_tehds to set to
relatively stiff or "buttery" consistency upon standing, but
thins down to relatively mobile 1liquid when mechanically
agitated. This thixotropic character is such that the shearing
action of the brush used to apply the paint to a surface is
sufficient to render the paint adequately mobile. The paint



@ . '
stability. A stable glaze slip was prepared as follows: To prepare an .

emul si fying/stabilizing mxture, the follow ng were conbi ned: 1. N.
pl unbagi ni*folia dry gum product 10 gm (grown on BLM as carbon source) 2.
-Col d wat er 500 cc - 54 - Exanple 11 - dear

Thi xotropi c Detergent or C eaning PreparationsA-satisfactory thixotropic
cl eaning detergent with superior grip and filmformng properties was
prepar ed asléavimgwsthe brusipirgmains fluid for a sufficient time to bik® m

2. N. pl ughagi rugcgaulae‘xeaw,@ar(laoe Eouﬁs@rusm%am&%lsa%gay%&ﬁ&reh%e
20 gm The gum roduct vva

e water in m,xer_runni ng
at a sl ow SPREUE ARRIKSE x'é‘a af &.E'ng PPzt EeneY $ﬁg gr?x’t‘gﬁ‘é“\/v&émﬁh‘é‘h ugf ¢
for 1-1/2 heppseaiablneors dthiaimusifiage painkgdndded, mixing slowy for 3-5
m nut es. Sodi um et hyl sul phate was then added while nixing continued: 4.
Sodi um et hyl sul pha & C 4 2E. 0. 100% bam
<.5 gm 6. y Dyep I &h%xo% ropic p%opérty 3 7 S xs gﬁégépéﬁtﬁﬁeflat
<.5 gm The pexmtsmmeahﬂatnuhepmeséneattvelwtﬁnidﬁsewzaddedbraﬂm becauxe it

conti nued foe@QﬂEé‘Q{helQuHh@H%eéf fRRCBHSR: LA aer@w&'s& %HH'@iiberha% s

not contain_either ethyl al or propylene l'ycol can used in

cl eani ng dePERgRnFATks: he THKAQYTORLE, RSB POFSLEEI 6n QﬁrQQﬁ§ M9 a
hi gh al cohol;utbe(zepamtfron themdrrttmhdeilhasem thag:-qxsn}uabowa ain |t

CLoan 09, A9EHL WALED dEAIR 4o DBULRLAY! F! Joid LondideBROY! HESn ALAIANL! ©

det ergent which c ace |s 'S
Characterlsf4%9°ntalners' Segregation or stratlflcation of the paint during

long periods of storage is thus prevented.
The above formulation and methods were derived from U.S.
Patent No. 2,135,936, November 8, 1938, for "Use of gum arabic
in paint* and from "Emulsion and Water Soluble Paints and
Coatings."

Example 10 - Ceramic Glazes

The suspension of the glaze ingredients in a glaze slip for
several hours or even days has been achieved using N.
plumbaginifolia gum product as an emulsifying and/or suspending
agent. Further, the resulting glaze has superior clarity and
stability. ' '

h stable glaze slip was prepared as follows:

To prepare an emulsifying/stabilizing mixture, the followlng
were combined:
1. . plumbaginifolia dry gum product' 10 gm

(grown on BLM as carbon source)
2. Cold water 500 cc



v

“particularly in the cleaning of vertical surfaces. It was found that the

BLM car bon source enhanced the filmformng proggrt I es of the detergent.
Exanple 12 - Cosnetic Creams and Lotlons 12. A he concentrat ed gumfrom

Ni coti ana Bat ci.al ; & DS :
.Eé VMé%%%gtf%%D%k%ng ?é?getf ﬁrea&$ﬂﬁﬁpperlor

feeling on the ski

It makes - 55+ uri Zi
Wi t hout any fmtimram:tlcﬁithmﬁgmAnst hé?P?)lF‘@)’eﬁ.ﬂtt"QﬁasPrspep'&ﬁeéSb?obbfwf’u?m ng
t he bi opol ynery sol yjde@p With 0.1%v/v rose oil. 12.B. Agg@sgEtic }otion

was prepared with the ingredients.indi el ow. The vegetable oil,
perfuming oil 4nd Mﬁﬂﬁé&&&ﬁ% (ﬁ@&t%aer%ﬂ HESFTE? so?ét%n whi | e

m xing with a hi gh Spbiatk sthilorddesuch as an U traturrax at2e getting of
about 6. Nicotiana gum #3-1000 2.4% (wWww in H20) Orange
il 1. 0% i i
gl_ 3% (W w) d ycer o/The gum product was ad%igyt\:,\g t:heI v\égtg%_jg%a( W.W} spped mixer
N cotiana gum masningeati a tdi®wedmred nasd hwgs mpeed Sorr ref simbtes. anThe
Utraturrax atpy oheR 10€; PlHo\& sOhha '
ﬂxn ada&% ﬁe resu?or 10/ o ?-s + ﬂ{eﬁggﬁl | ide was

gl ycerol were t was_a sof a pleasant fres

.aroma whi ch cafdfed s Piseldd $leHaYhiARs3 oF ‘?’éﬁ’é‘esl -caFPAGUBKE Y ot v eas
~and soft. 12. Cthén caddend iwhillel mdringsconepmeeat: usi ng the fol | ow ng:

Ni cotiana gum #3-1 ; 1.7% (W w in H20) Sunflower oil
1.3% d ycerol ¥ 1% 1um ethylsulphate 4. 0% The i ngredients were
conbi ned as in |l B{C1Tiet ZEs-0i ndLPPEIBRELMas 18 S™enough to be used in a

punp-action d|5pensBérfxﬂ\eperfum ng oil can be addedgnf desired. 12.D.

O her bat ches ulg%%r omother..cell lines wereg, Lbse;ql to prepare pr oduct s
W th d| fferent prop I es. For exarrpl e, a
. Preservative <.5 gm

The perfume, dye and preservative were then added, and mixing
continued for another 10 minutes.

Because the foregoing formulation does not contain either
ethyl alcohol or propylene glycol (which can be used in cleaning
detergents), the possibility of precipitation of.the.gum due to
a high alcohol concentration is averted. '

The resulting product is a clear cleaﬁing agent which tends
to be relatively stiff and provides an adequate detergent which
ciings to the surfaces. This is a desirable characteristic
particulafly in the cleaning of vertical surfaces. It was found
that the BLM carbon source enhanced the film forming properties
of the detergent.

Example 12 ~ Cosmetic Creams and Lotions

12.A. The concentrated gum from Nicotiana Batch 3-1000 (1.7%
total solids) was found to have pleasant soft feeling on the skin
and to dry without stickiness. When mixed with water, it makes



“cream was prepared from gum produced by Nicotiana cells growing in a nmedium
T containing Brewers Liquid Maltose ("BLM') 16z g/liter, as the source of
sugar. The resulting gum produced a viscous Sol'ution and was used to

. prepare a | ofi QrewsteRihle fiQlel QWindd stridliagl, 03k ilN. atidadm@ngUithout any
2. 396(m/m1|n H20 Pe%p

0.1% G ycer 0 er a &:H.ttl%nh. Another progucag/was pggpa%&nfgzﬁgahlnq the
Phar maceut i caiopolyment $okutAdruptitiali- Ay VAVI yosdrakd-ation in the

phar rraceytlcal area was prepared using P.comrunis gum product (P1000).
;grguL?gbgreggt r;ggp cosmetic lotion was preparT%lllggogﬁﬁ; ingredients

4.0 | mdazol iddhgateficeelow. The veqetable oil, merXumipgapdhcand glycerol
Transl ucent, wapBOLAded! S¥CLhE WEdpoidt RAhtion while mik 'Yith Sith

19h
feel (prow des pod lubricatio scosit (20[ p,p% cps

(spi ndl e Pgﬁ@eﬁglﬁrerEV¥ﬂBﬁﬁbﬁVgéﬁ% 3?355 [ﬁ%églnq ot ag°ut g 4.5
Thi s product has Mécotjpama gim @#FI-Umdiocat i ng propertles dnd%nuumwoﬁntﬂﬂﬁ
characteristic coQrange @ilributable to the P. comunis lg@h dwdadict in the

fornul ati on. ExanPkéve4oilpersonal Care .Products The fol3- &gﬁg i n
moi sturising loti ﬁyﬁﬁ§°brepared where N. plunbaglnlfolléx ﬁV@duct
(NP1000) provided thickening and emul sion stabilising effects: Formnulation

~ The Nicotiana gum was mixed in the water in a high speed
stirrer such as an Ultraturrax at a setting of about 6. The
‘olive o0il, orange oil and glycerol were then added. The result

was a soft gel with a pleasant fresh aroma which can be spread -
‘on the hands or face, leaving skin feeling fresh and soft.

12.C. A cosmetic lotion was prepared using the following:

Nicotiana gum #3-1000 : 1.7% (w/w in Hgn
Sunflower oil 1.3%
Glycerol . 4.0%

The ingredients were combined as in 11.B. The resulting
product was soft enough to be used in a pump-action dispenser.
A perfuming oil can be added if desired.

12.D. Other batches of gum from other.cell lines were used
to prepare pro&ucts with different properties. For example, a
cream was prepared from gum produced by'uigg;;ggg cells growing
in a medium containing Brewers Liquid Maltose ("BLM") 162
g/liter, as the source of sugar. The resulting gum produced a
viscous solution and was used to prepare'a lotion with the
followiné formulation:

‘Nicotiana gqum : 2.3% (w/w in H,0)
Peanut oil _ 3.3%
Rose oil 0.1%

Glycerol 5.0%



_Material Paraffin liquid
4.0 White soft petroleumjelly -

10.0 Span 20
-2.0

(85[err])

0. 07 Fragrance
White, snooth |
speed 12 LVT
provi des an ex
gum pr oduct pr

restricting the 5&%% i&gdo

Products In ord
products
pr epared using
Distilled Water
4. 35 P1000

Substi t Up£a50861 13 1Y pHilhat@¥@1ca3’ Fo
61. 33 Propylene

yCco

S ohLgh

6.0 Bees Wax
10.0 Liquid Paraffin
2.0 Tween 20

Eibgd water
ri et hanol am ne

A lubricat18g5jg#%xnﬁgrmulation in the pharmaceutical area
1.0 Citric aci dwas prepared using P.communis gufi. fbodiatto(P1080).

QlerrlQC) :

0. 05 Appear ance:

Q.cns ( I

rookfield visconeter). pH

l e of a cogwrpihype of noi st
i des sone thickening and actd

Fomudabigd S DT OO

T -+

as an enul s¥ om/vst abi li zer by

inth Ph@@ﬂébothbygdbct cat egory,

%a&gf I nt ernal phasg

rftoinves e the potentia

PiOHAUNI s gum product (PlOOO).

gl .

e. Exanple 15, jHousehol d
use of the plant gum

a toilet bowl8sPReaner was
Fornulatlon4N9ter|al %
34 Teric LA8SN

i

Imidazolidinyl Urea 2.0 .
Appearance: Translucent, smooth, flowable gel.
Skin Feel: Slippery, silky feel {provides good
lubrication) . :
Viscosity (20°C): 18,500 cps (spindle 4, speed 6, LVT

Brookfield Viscometer)

pH: 4.5

This product has very good

slip/lubricating properties and

much of this characteristic could be attributable to the P.
communis gum product in the formulation.

Example 14 - Personal Care Products

The following skin moistur
N. plumbaginifolia gum product (
emulsion stabilising effects:

ising lotion was prepared where
NP1000) provided thickening and

Formulation

Material $ w/w
Paraffin liquid 6.0
Bees Wax 4.0
White soft petroleum jelly 10,0
Liquid Paraffin 10.0
Span 20 2.0
Tween 20 2.0




-

%

Citric acid

0.01 Fragrance
slightly viscous liquid. pH:
cps (spindle 3, spee

0.5 Appearance:.

30 LVT Brookfleld i sconet er

1. 90 FD&C Bl ue#l dye
Translucent bl ue,
2.4 \§5005|ty (20[err]C3
Substitute sheet -

the industri al

17 July 1996 - 58 -
product and hel ps t-h
product to be nore s
surfactant nore tine
Formul ations. In ord
cat eg
according to the fol
(P1000). Fornul ation
4.0 deic acid

20.0 Distilled water

WQSRIQQGdgunteroduct provi de

" some thickedlndBto the

Fiehe ¢

GEveSD”

to surfaces.

bstantive to the surfaces an
ffFicghaneleapine (8 hnpl e 16
NE1@oest abl i sh t he potenti al

Strae Behe

Fragrance

noti ve cl eaner/ pol
| ati on,
MatthonabGSi | | cone oi

usi ng p.
200/ 20

Thi s ena
therefore a

I sh was prep
¢gommuni s gum

4

?.0 M ner al

- Industrial /%% onpti ve
of plant gumpr@ducts in

F%g§ the

ows t he

B Buct

0.07

(85%) 0.2 Pl 000

1.0 Silica (Syloid 7gbpea ce: W smoo@ ]Qn | CP .
0. 05 Appear ance: S ? otd y 420[ )
1300 cps (spindle Vé?cos e%gbiﬁjy) {%g%§2§1Qéya &1 bégg%gie[é %Fél&: 12 zvr

7.2 In this role thepR1000 gun1product 7garts sone thickening

This product provides an example of 'a common type of
moisturising lotion. The NP1000 gum product provides some
thickening and acts as an emulsion stabilizer by restricting

the mobility of the internal phase.

Example 15 - Household Products
In order to investigate the potential use of the plant gum

preoducts in the household product category, a toilet bowl

cleaner was prepared using P.communis gum product (P1000).

(e ———— ——— — p—
Formulation
Material
' % w/w
Distilled Water 91.24
Teric LASN 4.35
P1000 2.0
Citric acia 1.90
FD&C Blue#l dye 0.01
Fragrance 0.5
Appearance: Translucent, blue, slightly'viscous liquid.
DH: 2.4

Viscosity (20°C):

60 cps (spindle 3, speed 30 LVT Brookfield
iscometer).

|§\\
: This Sheet H,
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sproperties and al so contributes to the enulsion stability. Exanple 17 -
Whol Sizina Agents Two sanpl es of plant gun1products P. communi s- gum

.product (G5 and N. plunbaginifolia gum product %FIIE wer e eval uated as

si zing agents for a"'WﬁQ'ﬂﬁﬁﬁﬁs guh pro@hdt | RSVYEES EBﬂQaQﬁﬂchQnghﬁeto the
vi scosities of aroun%t %‘8$ geianbl nt te eraty I S VIscosl
&% h

maxi m ses Subs & Py uckg CIAESI i &8 6“‘5??%%1 end§ts
as follows: GG -enablesythat pvwducih|ta |b@nmote@31mrptria;mnmd thal bon€skcd and

stand overni ght, anbdaford 318dst Ohé kLS horECPima Bo3XRhdbd Mabris.

sol ution prepared as above (205 cps). S. Sol ution punping rates and yarn
speeds were adjusted-to give a range of polysaccharlde SO|IdS on the yarn
from2 to 6% (w/ \EBXpmplg =g Industrda b/ ‘ ' bagbais ( washi ng,

lRQ[i ) 40[err]C, pH 8) txgl doter Mo A1l ha‘éﬂe%@texﬁéfﬁcgf plant gum prddi®s
2.2 (1. 5@6solut|0§flq: fﬁdd%%rial category, an automogigg4pleaner/polish was

6.7 FGG prepared acgording to the following fobmgBitsa Ut uebpg P,
2 ' communi s3 gdmCprodu@t NEpVEIE) .t ested for increase in
strength (load at break), extension at break, reduction of surface
hai riness and resistance to surface. abraS| on. GG FGG
Yarn strength i + b% +4-mns. BTt
no | oss ‘ no |o urlf ace hai I‘IF*.P Foxmubatinn '
-30% (1.5) (%sollds Ievel) eria 49% ( 3) 3R (3) -67%
(6.5) abrasion re |stan TOVEenent goserved: -
1licone oil 200/2 4.0
Oleic acid 2.0
Mineral spirits 20.0
Distilled water 66.75
Triethanolamine (85%) 0.2
P1000 1.0
Silica (Syloid 72) . 6.0
Kathon ICP 0.05
= e — ]
Appearance: Off-white, smooth lotion.

Viscosity (20°C): 1300 cps (spindle 3, speed 12 LVT
" Brookfield Viscometer).
pH: 7.2 _

In this role the P1000 gum product imparts some thickening
properties and also contributes to the emulsion stability.

Example 17 - Wool Sizing Agents _

Two samples of plant gum products, P.communis gum product
(GG) and N. plumbaginifolia gum product (FGG), were evaluated
as sizing agents for all-wool yarns.

A. Solutions were prepared to give viscosities of around 200
cps at ambient temperature (this ~viscosity maximises

| This Sheet Has Been Reilac
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< The observed reduction in surface hairiness, the small increase in yarn

strength and the fact that the yarns did not bec&ag brittle all indicate
potential for the materials as si zing agents for ol . Exanple 18 -

Aaricul tural Fornulationg @D&KngggygyéacggnhgrnggéwgplCII) or N.

pl unbagi ni foll a gum prod c? NP 10Q0) as .t hickenin ents in the
Substitute sheet -~ 17 Ju1g 1998 1 gg 1H)\fﬁ"r‘]‘ tif’?p‘i’%aqc ‘%@' ERRAATH allowed

fornmul ati ons, which are - st;spmasxdonveont@lmtr a@rels pHf adipudted dos6 cONNIAY ¢ps).

used in broad- acre agriculture: Materi al Cpantity (a)
Di uron Techni cal 510 e d
Sur f actants FGG é%g( ﬁ?%?g %@%ﬁhn prepared as ab°ﬁ? %§5 cps).
Thi ckeni ng Agent 3 0 g & her Conponents _
Vat er B. Solutfn &h Mg Altagidga T, Sfdeds were, a %th
g Ethyl ene Q ycol Q; ;_S E?s ersant/V‘é t| A ents dg d to
Surfactants give aQ’?P%F fe s °“-t§? ifn from 2
Ant i f oam Agent to 6% (wh/gthye Samples of treated yarns welrd) 'esized"
Vet er ) wasﬁ?&% ﬂmr., ]40 Arf:H 'qu'i:gvggteﬂﬁﬂ?sa%ttja&r gdd-ons.
manufacturing an industria arnaceutlcal or cosnetic produc sa
process excl uding

P/sacch. Pump Ratio Deslze Value

GG 1 2.2

(1.5% solution) 2 2.9

- 4 6.7
FGG 1 1.5
(3% solution) 2 3.0

Cc. Yarng were tested for increase in strength (load at
break), extension at break, reduction of surface hairiness
and resistance to surface abrasion.

GG FGG
Yarn strength + 5% ' . +2-5%.
Yarn extensibility no loss ~ no loss
Surface hairiness -25% (2) -30% (1.5)
{% solids level) -49% (3) -35% (3)
abrasion resistance No improvement observed.

The observed reduction in surface hairiness, the small
increase in yarn strength and the fact that the yarns did not
become brittle all indicate potential for the materials as
sizing agents for wool.

Example 18 - Agricultural Formulations.
The P.communis gum product (pl000) or N. plumbaginifolia
gum product (NP 1000) are used as thickening agents in the

§ This Sheet Has Been Replaced
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food manufacturing, which process conprises a step of including a
vi scosi fying agent, thickening agent, gelling agent, enul sifying agent,

suspendi ng agent, stabilizing agent, encapsulago Ag agent, flocculating

agent, filmfor ”%89189‘?:9& %'igglag% gcﬁgﬂfé Ye 39ehla %89&”9 % gRat i Q%

agent, lubricating reten or coag U 1 on agen or an

combi nati ons of - §H§Re&§éﬂ‘t‘SC?W%WW%CF‘GFE&%FSEuE‘t’“‘““?'h’eY | HERDViedtRoad -

conpri sing usi ngaeareubgyutedlphemt cell gum of a vascular plant as said

agent. 2. The met hod of claim 1l wherein AGP concentration'in said gumis
at | east about 4.0% (ww) of the said gum 3. The nethod claim 1l wherein
said gumis enployed as arf‘%*rﬁﬂ ying agent. 4. ‘Iq‘l-b“'i'f'e'ttﬁ’od of claim1
wherein the cul tured nty oduced in t cell suspension
culture at a concentrg%?orb q‘llégghg l%out 0. 05% ( 2 The et hod
of claim1l wherein the Cu|§d,§-_l-’ dane. ceII gumis prcggjcaa by Pyrus cells.
6. The nmethod of cl ai m lanvé¥sscaimn Agkatcul tured pl ant & lg gumis produced
by Nicotiana cells. 7. Trelokeitiog agenkai m 1 wher ei rB.td"leg cul tured pl ant
cell gumis produced by PHthen Compone8ts The net hod WS g ai m 1 wherein
the cultured plant cell gu#a%¥er produced by Lolium ced9®.0 g Substitute

sheet 9. n i roved ne f maki. ng a cultured Pyrus or
Ni cotiana pl ant cell bﬁﬁ % %1 h‘@gg?gps of a Pyrus or

Ni cotiana plant cell on a Eﬁk_ag Mal t ose (BLM as
a carbon source in a conc out : 200g (wet t)

per liter of nmediumto pr oﬂuf@(@,i Kgeagd recoverl ng $ai ¢ gum 10..
- - An i nproved mdustmm*alfqﬂnamaeutl cal or cosmis g

Dye 1.0 g

Water : 401.0 g

h is Sheet Has Been Replaced




*manuf acturing process, said process excluding food manuf
> the inprovenent conprises using a cultured plant cell ‘g HMEMVW IIF
met hod of claim9. 11. A conposition poduced by the et

“sel ected from hﬂengr oup consi sting of sheet pap5>ei , an ‘adhesive, an oil and
gas wel | fluf an ink fornul ation, | i thography solution, a textile, a

textile dyestd-f;- PRI ntinRrevedi c @da%'é'-riélleamm@mugén?l a wosneesmetic

|l otion, a cosneti Cmsheam:tarix\&)rl pabtegs| el k¥ida iﬁ'lo&egg' Stdifd RidiGg Ot #Uy
a househol d cl eaner cI eaner/ ol | s si zi.ng agent and

an agrocheni cal fo‘r“?rﬁf’g? The contbom %Ved"fe a?‘?ﬂ%l
said gumis selectédlﬁﬂéﬁﬁtmkﬁqﬁtﬂﬁdlcaﬁylQﬁlﬂgvtﬁccsﬂﬁuadblaﬁaaPyhgﬁknnlng,

Phl eum and Lol i ungeahtinged pl aﬂhl§Q|f|y1W 13uspehanggt hod s@farihgi inky
selected fromthe an §388&?n gh’igt'l ng: Ea F“ﬁ?&?ﬁt uring proc Sﬁ%&ég‘gr shs;eztmg
paper, an adhesive, gas an fo 6n '
l'i t hography sol uti edheawext pilpdingt oxi |eoafiegt iddentpai o, aseraaniebi e,

cl eani ng det er gent yagegOSBRientibAl i 'Bfantd EPSEBhEG1£AEAM Jxﬂ})resﬁimmn
jelly, a skin noi S&EI‘I zing lotion, househol d Cl eaner, an autonotive

cl eaner/polish, a wo8F® 8 zi ng agent and an agrochemical formul atio. 14.
The oil and gas well fluid of claim1l, selected fromthe group consisting

of a drillingaflui éheam&amtdfﬂalakwﬁwﬁemwhebl fhé%x’fﬂu%&l%dlﬁnsgm%ed

oil recovery injection fluid oi | gas we conpri sing a
cul ture medi um conpfi §Fnbeiﬁ”arﬂb%’§t I“ Qﬁm(wwa 9§s%ﬁ%rg‘}ﬂ'ant 16. The oi l

and gas well flyid of claim15, wherein said gumi s sel ected fromthe group

consi sting of 5Ni COtrh@“ﬁetﬁ'X&UPF FP 4™ 8R réﬁi. red ?,L%\fﬁxﬁe £!ds an

guns. 17. The oil and gas,é we of clarm1 ected group
consisting of a dr FP‘PF-ﬁngFﬂ?oag%F%errentl ng fl ui d a corrpl etion fluid, and
an enhanced oil recovery injection fluid. 18. In a nethod of making an oil

and gas wel | fluidg ode e i g C (o]
. emul si fying, suspen 'H:{E‘ot':itﬁ)r|S]fcatgvlﬁ‘lﬁl‘QM X fYﬁe dé#}{osésgg&dﬂc? élaggeﬁ:tenarg“m
i mpr ovenent conceniratlon in sa1d culture broth is at least about 0.05%

(w/v).

5. The method of claim 1 wherein the cultured plant cell gum
is produced by Pyrus cells.

6. The method of claim 1 wherein the cultured plant cell gum
is produced by Nicotiana cells. )

7. The method of claim 1 wherein the cultured plant cell gqum
is produced by Phleum cells.

8. The method of claim 1 wherein the cultured plant cell gum
is produced by Lolium cells.

9. A method of making a cultured Pyrus or Nicotiana plant cell
gum having an enhanced film-forming property, comprising
the steps of: '

is Sheet Has Been Reilaced .
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pl ant as a thickener, or an emul sifying, suspending, |ubricating—er—uid—
.solution, a sensitizing solution and a protecting solutio " !Il
nmet hod enpl oyi ng a pl Afpr 0 | S ' a cult red
&Pty ﬁ@; 1480 expmk GO Sl G A T 5
an i nprovenent conpr|paﬁu1ntﬂrn@famedhﬁured Pradiceal lguaymapl a vascul ar
the steps of: a. culturlng gun}secretlng plant cells derived fromtissues
cul ture medi um wher €t FH% det? TSN cB¥FARding  food
from Ni coti ana pl unba folia o
H

*conprising using a culture medium conprising plant cell gum of a vascul ar

.l oss reduction agent, or any conbination thereof. 19. The

solution of claim1l, selected fromthe group consisting H“

of claim 11l selected fromthe group consistig of oil enuIS|on palnt and

acrylic resin paint. 21. In a nethod of ceramc formng by extrusion, said

pl ant cell gum of a vascul ar ant as a plasticizer

nmet hod of ceranics sI‘F‘I)"‘t%@"t“ﬁd°“s§ifd Wﬁ&ﬂ éﬁ’ﬁPSyﬁﬁgaadsGQBeﬁdl(h'gta@/snght)

pl ant as a suspendi n %3 dpé@.ﬂ gum product conpri sing

gl ycoprotein and conp ex carlb hyara produced by a nmet hod which conpri ses

of vascul ar pl anie. IrhﬁusmﬁﬁﬁbﬁﬂdCuhhaﬁgtrﬂalhe BﬁS?ﬁQ@@héﬁcé&CUE£ur Cosmetic

medi um and b. recqyer Ifﬂa% ggum roduct secrvt the cells fromthe
R d P’F

Phl eum Lolium 24. /mﬁﬂQﬁﬂFt@G#ﬂﬁpo@@@ﬁeaOCGheln@prevemanh1Qempﬁesesedsimgwﬁ

Nicotiana cells. 25. cu\guret palanﬂordamctgxﬁcfafydd nﬂntnilf@r%'l%Z‘AgelGl%r' VzﬁQrem

copiang al atg an
product according to rﬁ%uragrPéﬁﬂ f‘r'% B gg?lﬁec‘i"?ere%%maﬁtf Glpim
product accordjng to ®daim26, derived from Phl eum

11. A composition produced by the method of claim 1 selected
from the group consisting of sheet paper, an adhesive, an
oil and gas well fluid, an ink formulation, a lithography
solution, a textile, a textile dyestuff, paint, ceranmic

glaze, cleaning detergent, a cosmetic lotion, a cosmetic
cream, a lubricating jelly, a skin moisturizing lotion, a
household cleaner, an automotive cleaner/polish, a wool
sizing agent and an agrochemical formulation.

12. The composition of claim 11, wherein said gum is selected

from the group consisting of Nicotiana, Pyrus, Phleum, and
Lolium cultured plant cell gums,.

13. The method of claim 1 selected from the group consisting of
manufacturing processes for sheet paper, an adhesive, an
oil and gas well fluid, an ink formulation, a lithography
solution, a textile, a textile dyestuff, paint, ceramic

glaze, cleaning detergent, a cosmetic lotion, a cosmetic
cream, a lubricating jelly, a skin moisturizing lotion, a
household cleaner, an automotive cleaner/polish, a wool
sizing agent and an agrochemical formulatibn.

This Sheet Has Been Reﬂlaced
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« pratense cells. 28. A plant gum product according to claim23, derived from
Loliumcells. 29. A plant gum product according to cl ammmll !““umﬂl“ om

Loliummultiflorumcells. 30. A plant gum product c

gl ycoprotein and conpl ex carbohydrate, produced by a method whi ch corrprl ses

the steps of: a. cul turing gumsecreting plant cells derived fromtissues
of dvascul agI EI ang g, | mwmqnslnangeul vaLe fnuimeop[@ﬁﬂmelt1ﬁf s&liélulcte]gr €rom the
medi um an recoyerin uc re e cells fr

cul ture medium wher 97 %gf’f}?g ?yc%l‘fgdaa dé:iég‘rcif’gegg\"%m Fi SRR @Pagg]“l%'l
An i nproved industri @orglieddencdduidal a0d eoswemhapcpdo®ddt reerykudi Agjection
food product, charactgniszed in that it contains a plant gum product

secreted by suspension-cultured gum secreting plant cells derived fromthe
ti ssues of vascular plants. 32. An inproved product according to claim 31,
sel ected from t hi5 gr dup cddnsindt gag wélkhBatidpapepriaingdhesi Mairedn pdahtasdll

gas wel|l fluid, an ink fuPaledbhORixtutée! hography solution, a textile, a
textile dyestuff -paint, ceramc gf‘aze cl eaning detergent, a cosnetic

lotion, a cosnetic cream a lubricating jelly, a skin moisturizing |otion,

a_househol d cl JEETT SU %’F@SbXE &éfﬁ%ﬂi&%hs S1a th o wﬁgféﬂﬂt%&g‘tl m“gi

an agrochem cal "fornul'ation nproved adcor .
or claim32, charact@&eleekrd nfremt th? 66ﬁt‘3| ﬁé’“&lﬁFaﬂv g&m » Byxus,

according to clai m28n1gdm, Alhd Mduadcilbdbéd o de1d gamelai m 31 or
claim 32, characterized in that it contains a plant gum product according
to cl ai m 30. B ‘

7. The oil and gas well fluid of claim 15, selected from the

group consisting of a drilling fluid, a cementing f£luid, a
completion fluid, and an enhanced o0il recovery injection
fluid.

18. In a method of making an oil and gas well fluid, said
method employing a thickener, or an emulsifying,
suspending, lubricating or fluid loss reduction agent, an
improvement comprising using a cultured plant cell
fermentation mixture as a thickener, or an emulsifying,
suspending, lubricating or fluid loss reduction agent, or
any combination thereof. '

19. The lithography solution of claim 11, selected from the
group consisting of a fountain ‘solution, a sensitizing
solution and a protecting solution.

20. The paint of claim 11 selected from the group'consisting of
oil emulsion paint and acrylic resin paint.

21. In a method of ceramic forming by extrusion, said method
employing a plasticizer, an improvement comprising using a
cultured plant cell gum as a plasticizer.

—
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-65a - 35. e inproved process of claim 10 wherein said—euttured
plant cell gumis enployed.as a filmform ng agent 36.

i ndustrial, pharmaceutical or cosnetic nmanufacturing p i “mm!hmg

pl ant enudat e or plant extract gum stabilizing or coatl i ng
a food manufacturing process, the |rrproven:egh Wher ei'n sai d pl ant ‘exudat e
or extract gum is rg@gaced with a cultyred £+ant cell of a_vascul ar plant.

37. The % ocds A PEERPREPT FORAMAGSyRHRIGARTINTs §31d mRkhod employing
vi scosi fying enulsufyinguepegeihqngga@ﬂn aﬁhamp&pveuewentonbeEElﬂgausxn
cultured plant cell e%ngxhﬂé ggfft g as_yl%s? h ar abi c. 38
or ro % §|-

The process of claim guar ‘Ul ose is
used as a viscosifying agent, the i rrprovenent vvherel n a cul tured pl ant cell
gum of a Phieum 23} ark planstuigun tpratidtorcanrrisjng glyopdrokgimt ayd - c@fblex

The process claim 36 uiidHya4¢d, Alidackd 432 diethdd SERRIH éﬁ%g%@%s the

coating agent, the i [grove t wherein a cul tured plant

Ni cotiana plant is s *88% A%6d for said gum arabic This Sheet Has Been Re
| aced

(a) culturing gum-secreting plant cells derived from
tissues of wvascular plants in suspension culture in
the presence of a culture medium; and

- (b) recovering the gum product secreted by tha cells from
the culture medium,

wherein the plant cells are derived from Nicotiana,
Phleum, Lolium.

24. A plant gum product according to claim 23, derived from
Nicotiana cells. '

25. A plant gum producf'according to claim 24, derived from
Nicotiana plumbaginifolia or Nicotiana alata cells.

26. A plant gum product according to claim 23, derived from
Phleum cells.

27. A plant gum product according to claim 26, derived from
Phleum pratense cells.

28. A plant gum product according to claim 23, derived from
Lolium cells.

29. A plant gum product according to claim 28, derived from
Lolium multiflorum cells. '

30. A plant gum product comprising glycoprotein and complex

\\\
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31.

32.

33.

34.

T

carbotydrate, produced by a method which comprises the
steps of: )

(a) 'cultufing gum-secreting plant cells derived from
tissues of vascular plants in suspension culture in
the presence of a culture medium; and

(b) recovering the gum product secreted by the cells from
the culture medium,

wherein the plant cells are derived from Timothy grass.

An improved industrial, pharmaceutical or cosmetic
product, excluding a food product, characterized in that
it contains a plant gum product secreted by suspension-
cultured gum-secreting plant cells derived from <the
tissues of vascular plants. '

An imprdved product according to claim 31, selected from
the group consisting of sheet paper, an adhesiva, an oil
and gas well fluid, an ink formulation, a lithography
solution, a textile, a textile dyestuff, paint, ceramic
glaze, cleaning detergent, a cosmetic lotion, a cosmetic
cream, a lubricating jelly, a kin moisturizing lotion, a
household cleaner, an automotive cleaner/polish, a wool
sizing agent and an agrochemical formulation.

An improved product according to claim 31 or claim 32,
characterized in that it contains a plant gum product
according to claim 23.

An improved product according,tb'claim 31 or claim 32,
characterized in that it contains a plant gum product
according to claim 30.

_—
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