2198/ OF41 1 METHOD FOR | MPROVI NG THE EXPLO TABI LI TY AND PROCESSABI LI TY

OF GUAR ENDOSPERM AND PRODUCTS OBTAI NED USI NG SAI D METHOD
—The—i-nventt o Tretates to a method 061 Thproving the exploitabi ity and

processability of guar endosperm and products obtained using said nmethod in

the form of amoni a- expl oded guar endosperm hal ves (guar splits), guar

fl our and guaran powder. GQuar flour is used in the food

i ndustry as a stabilizer for ice cream and sherbet and sone soft cheeses,

as a bi qgﬁf 153@3 t hi ckeni ng agent for sauces and simlar products as well as

al so ir? «90 metic industry. In industry, guar flour is used for

finishing and sizing textiles and as a thickening agent for textile

printing pastes. A large anmount of guar flour is also used in the paper
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The main constituent of guar f [ i uaran. _@uaran i s a gal act omannan,
whi ch consi sts of approxi natelé‘ggg%\iiégm%gmm 64% mannose. The
mannose units are wpﬁéeg@tgq?ﬁ&wﬁwgﬁq&mﬁm ﬁ gl ycosidically
into long main chains, to Ich the ‘galactose units are fi1xed in pyranose
formby a-1,6 glycosidic bonds. In the case of guaran, each second mannose
buil ding block of the nmain chain carries a gal actose side group. The
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store for the devel opnent of the enbryo during germ nati on. Because guar is
a di cotyl edonous plant, there are two endosperm hal ves in each seed. These
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for the enbryo, nanely the guaran.
1 well as also in the cosmetic industry. In industry, guar flour is used for finishing and sizing

textiles and as a thickening agent for textile printing pastes. A large amount of guar flour is

also used in the paper industry as a beater additive for producing stronger papers.

The main constituent of guar flour is guaran. Guaran is a galactomannan,
which consists of approximately 36% D-galactose and 64% mannose. The mannose units are
linked together in pyranose form B-1,4 glycosidically into long main chains, to which the
galactose units are fixed in pyranose form by a-1,6 glycosidic bonds. In the case of guaran,
each second mannose building block of the main chain carries a galactose side group. The

average molecular weight of guaran is significantly greater than 200,000.

Guaran is contained in the endosperm of the seed of the guar bean, Cyamopsis
tetragonoloba, which is widespread in India and has been cultivated since 1944 on a larger
scale in the USA. The endosperm is a food store for the development of the embryo during
germination. Because guar is a dicotyledonous plant, there are two endosperm halves in each
seed. These endosperm halves surround the embryo and, in turn, are surrounded by a seed
coat, which usually has a light brown color. The endosperm itself consists of a layer of cells,

the aleuron, and of a nutrient and reservoir substance for the embryo, namely the guaran.
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The cells of the aleuronic |ayer contain nany al euron grains, that is, the
t hi ckened protein vacuoles. During the germ nation of the guar seeds,
-enzynes--are—synthestzed—+mthe-ateuron—cetrts—and-det-i-vered—tothe———
endosperm in order to nobilize reserve materials. The two predom nant
enzynme activities are [err]-gal actosidase and [err]-mannase activities.
The seed coat and the enbryo are renoved industrially by mlling steps and
mechani caI sorting. The different hardness of the seed conponents is used
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i nproved solubility and clarity of the solution. The inproved cI ar| ty is
due to the derivatization and solubilization of insoluble seed inpurities.
For certain appl i(@@arisplits ushaliyeersrgrouidinge a powder sviuch thevalled guarefiour or guar
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gum powder. The protein-containing endosperm sheath of the guar splits usually is not
removed during the milling. For certain applications, the protein portion in the guar flour,
introduced by the protein-containing sheath, interferes. There is therefore a need for a simple
and efficient method, with which guaran can be isolated in very pure form from the guar

splits.

The milling of the guar splits is, moreover, associated with the expenditure of
appreciable electrical energy. The milling conditions furthermore affect the viscosity of the
aqueous solution of guaran or its derivatives. There is therefore a need for a method, for

which milling of guar splits is not required.

Aqueous solutions of conventional commercial guar flour usually are cloudy.
The cloudiness is caused mainly by the presence of insoluble portions of the endosperm.
Derivatives, produced from guar flour, admittedly generally show an improved solubility and
clarity of the solution. The improved clarity is due to the derivatization and solubilization of

insoluble seed impurities. For certain applications, however, the properties of derivatized



guar flour are also i nadequate. For exanple, carboxynethyl ated guar has a

relatively high intrinsic viscosity with only a weakly pronounced Newt oni an
—rangeat-tow shear TatesT—Wren - carboxymethytatedguar —is—used-as—a

t hi ckening agent in textile printing, the renovability by washing from

conventional comercial products is poor. The cause presunmably lies in an

I nhonogeneous distribution of substituents which, in turn, is due to the

fact that the derivatizations were carried out on the mlled guar splits in
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spli ts)deﬁ{,@tlgyaqﬁgh{om eﬂe a&konpM th Iiquid ammonia at an initial

pressure, which is t han at nosphere pressure, and at a tenperature of

at least 25[err]C, the armunt of liquid amoni a being sufficient at |east

to wet the surfa {hé e guar ndofzﬁ)arm hal ves and the capacity
avai l able to t he FRietne} PRICAGO OB BERIANNR SHbEnit REPROSA B Y!lthr‘?hlﬁﬁ]il &he
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pol ysaccharides by an ammonia explosion. In one exanple, guar flour

t r eat ednifability tQehar flonpniMorgaer, it shall be possible to isolate pure guaran easily and
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efficiently from guar splits, milling of the guar splits not being required and the guaran being
completely water soluble. Moreover, it shall be possible to derivatize the guaran by means

of a homogeneous reaction.

Pursuant to the invention, this objective is accomplished by a method for
improving the exploitability and processability of guar endosperm, for which the guar
endosperm halves (guar splits) are brought into contact with liquid ammonia at an initial
pressure, which is higher than atmosphere pressure, and at a temperature of at least 25°C, the
amount of liquid ammonia being sufficient at least to wet the surface of the guar endosperm
halves and the capacity, available to the system comprising endosperm halves and liquid
ammonia, being enlarged explosively with a reduction in pressure by at least about 5 bar and

the sheath of the endosperm halves being torn open by these means.

The WO 96/30411 discloses a method for activating polysaccharides by an

ammonia explosion. In one example, guar flour is treated with liquid ammonia and
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continuously. If the process is carried out continuously, the consideration
Is tailored to an increnental anount of endosperm halves and liquid
“armonial TPrefer ably,  the guar "endosSper m nal ves and the T quid ammoni a are
brought into contact in pressure equi pnent and the pressure on the system
of a endosperm halves and liquid anmonia is relieved by transfer to an

expl osi on space, which has a capacity larger than that of the pressure

equi pnent. Preferably, the initial pressure is between about 0.5 and 4.6

MP 5 ' b 2.5 d 3.0 MNP 2 d 30
bar | FREREE, O BT SRR YRSt VA BRE S g aes St el vy
not rea@hﬁmdefobeio@;bjbgqhé WO®K/304811 nvention is not attained. No further

advant ages are achieved if the upper limting value of about 4.6 MPa (46
bar) is exceeded. Adjusting the pressure to such a high value is associ ated

with a relatively,|lar expenditure for equi pnent,,. so fhat_a further

i ncrease in pres &Férgtgyn%‘g gH@ra‘?ﬂ‘{?ﬁP‘?ﬂn ?t?’gmgﬂp%t@flﬁlc%ﬂnsﬁbﬁﬁfi adpsper@halves,
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respectively cgr rer%eésél%l?‘ l]ﬁa%t%’eg:ghgélg]élg&r rel Imts t}é%tvlgh%ﬁéﬂe%e&reg 1?131% The
i ni ti alintacte@mnspliisn t he system of guar endosperm hal ves and |iquid amoni a

Is | onwered explosively by at |east about 1.0 MPa (10 bar) and especially by
about 3.0 MPa (30 bar). Preferably, the explosion takes place in an

expl osi on space, 1} ' ngder q#gm- AR TR . A sufficient
anount of ammoni g@rﬁu@ dt%% tf%rcgfg gﬁttgét%%? p esssmréh élélﬁllldpr?emrﬂl ?n1gb ﬂ?%%iqmd
|'i qui d anmmomiaacars penetsatst thensteatl karroonding i hesgedr BPIRE Satide penétrdt€ MR Fhdir €

required_pursuant to the_invention and so that at |east the surface of the
guar eP9bspecharidgl cas. | Pwing dee spbsstuertbeyplosion, dbe vobzme ofy theeipghetraséd

S at | east about 1 t b i ght .of 1iquid
armon; Anae Fholhstfiyaldy S 1 SsshShnlapl baynfdinact estipe Hitiok snafe
about Shiodgh ShdsHdath Bivd WSS a Warlnigtipedt GIHB Bindace of the guar splits. THE %uﬁﬁﬁoni a
expl osion Step of the inventive method can be carried out discontirnuously

or contconiained in thernative guarcsplits,nisomsicroetystalling adagererallyu hae ss aleprer! bf

h | I Gh, illed w he.material that.,is.to b
U eat edryaimily EERPEas 20mb 30o6- 2 ind s acionctsl o iabid Beiprie, sl derst o
the pregsiu %v%ﬂ%’ﬁ% bf e PBYsAcharidé siBstarlce. SH@&%I&%I%?Q{I)S%O%# b between

connection that the valve, in the open state, has a ear openi ng,
4 the molecular chains are broken, since the ammonia molecule competes with the hydroxyl

groups of the neighboring molecules. As a result of the explosion, there is evaporation of the
ammonia between the chains of molecules. The chains of molecules, the intermolecular
hydrogen bonds of which have previously been broken, are torn apart. This leads to an
exposure of regions, which normally are not readily accessible to reagents. In particular, the
polysaccharide portion becomes water soluble due to the ammonia explosion. The guaran in

the exploded guar splits no longer is crystalline and, instead, has become amorphous.

When there is mention of "explosive" in connection with the inventive
method, then this concept is to be interpreted narrowly. Preferably, the explosive increase in
volume takes place within a period of less than 1 second and, in particular, of the less than
0.5 seconds. The ammonia explosion of the inventive method can take place batchwise or
continuously. If the process is carried out continuously, the consideration is tailored to an
incremental amount of endosperm halves and liquid ammonia. Preferably, the guar

endosperm halves and the liquid ammonia are brought into contact in pressure equipment
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and the pressure on the systemof a endosperm halves and liquid ammonia is
relieved by transfer to an expl osion space, which has a capacity |arger
—thanthat - of “the pressure equipnent. Preferably, the initial pressure is
bet ween about 0.5 and 4.6 MPa (5 and 46 bar) and especially between about
2.5 and 3.0 MPa (25 and 30 bar). The mninmum pressure drop of 0.5 MPa (5
bar) is critical. If it is not reached, the objective of the invention is
not attained. No further advantages are achieved if the upper limting
val ue el { | USt | the Dressure such
a hi gh%%?%gﬁegéggs%ﬁgé Leégﬂ\%%t %f %%Pg‘%(s;?’ 'qge %/Vq%gdrnézﬁidggéiﬁ" '?Iﬁ?égf%}eve&%y
equi pneahsfes Go tdmtexplosiont Bpdce] MeicRIRsi 8§ QAPBGSHIageSs thal theasf 18 Predshrem
practical considerations. A tenperature of about 25 to 85[err]C or 55[err]
t o 65[ edyipwents Poeferaply,ythednitial pressurg isnbetweer abpwtss and 46 han endjiespasially
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pl ace in an expl 0si on space, Ich is kept under a vacuum

suf f i cthenppembigmiting fvalrenafribtmutdé habés ¢xmeedad. | Adjusting ther pressure te suchparbigh, so
that |iguid amonia.is, reseplt. glnd r the copditions of pressure anciEu

t enper 8P &1, 255051pted }Yi‘f?‘s%é’ﬁ tively; fees qrrenditre £pg equipnient. s that . dusther

surfac gr}]c?éas% rﬁgg%élﬁreﬁg HeERE a?ﬁﬁ ‘ﬁ%?rtl h?ac%&lt&)ﬂsid Tafibfs. 2! t)émpFﬁE%r??ﬁ%?B@tr t

of wei 0 ar endosperm Ves, ere 1s at [east about

wei ght 26¢ tbi 8SACI @NEPNIta 6SRL aeretivélyYcdtelateasvitkiede PrdvsiireslifiitsVeiveht
and particularly about 5 to 10 parts by weight of |iquid anmmonia. o
The amPeeferabby theoinita] presspreoin the systernof guarendosperm balvesanddiquid evhnaornia is

Coper BB Sl Pheh AR koL ot B RS 5 B R P, e

mat eri gkplbfidh t&l&sép‘l’a&eintah%%hﬁﬂion%‘ﬂcé} wiRkh ROkdpPInde?Q WaeRGRMSI on vessel ,
whi ch can be connécted to the pressure vessel by way of a valve. It should

be noted in this connection that the valve, in the open state, has a | arge
cl ear opening, sq that the guar endosperm hal ves do.not back up during the
expl osi on process* S§ nﬁ@“’%’f@t aﬁﬁﬁ‘ﬁ? l%@“'tsﬁgeg?ﬂ"?gh‘ﬁ?éh? Bresgye SguipiRent;th
capaci gﬁf‘m | ' ' t o Hf A :
vessel .w IE'[(%)grt lfg?glrrp e,&’?ﬁ]‘%’)ﬁgﬁﬁ‘i“?bﬁ t%gh%irogg ?gﬁbféeség&?sa&g tie{érﬁb : L aﬁgqﬁlﬁeg
capaci pyrsaantt foethexipverstiom and se ehat34t least the spriese of ¢her gsareéndosparnnhalete ik

th el Vi ia oh obti | .
\glr ess 3,}\;@1@&6 :Pgrg‘gf p,,{%vlé g%hagn%o lr)]}ll %veléhq o glugr egﬁ)si)grrr]r? Lal?wllgsi there is at least about

gonnectlelgian by weight of liquid anirflonia and especially at least about 2 parts by weight and

particularly about 5 to 10 parts by weight of liquid ammonia.

The ammonia explosion step of the inventive method can be carried out
discontinuously or continuously. For the discontinuous method, the apparatus essentially has
a pressure vessel, which can be filled with the material that is to be treated, and a collection
and expansion vessel, which can be connected to the pressure vessel by way of a valve. It
should be noted in this connection that the valve, in the open state, has a large clear opening,
so that the guar endosperm halves do not back up during the explosion process, leaving the
ammonia as the only material to escape. The capacity of the explosion vessel is a multiple of
that of the pressure vessel. For example, the capacity of the pressure vessel is 1 L and the
capacity of the explosion vessel 30 L. The pressure vessel is connected with a pipeline

supplying ammonia, in which optionally a pressure-increasing mechanism is connected. In
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addition, to increase the pressure further, a pipeline for supplying inert
gases, such as nitrogen, may be provided. The nmet hod can be
carried out” continuouslyTusingTa tubulrar or cylindirical,  pressure-resi st ant
reactor, in which the guar endosperm hal ves are brought into contact with
the liquid ammonia in the cylinder of the reactor and the inpregnated
material is transported as a plug through the reactor with the help of a
screw conveyor and discharged intermttently through a valve or a suitable

syst em af:..pressure | oc into a colJ ection ace. . The
cont acta(a?}tfr%l’ §§t1\¥\lgré’r?8? Eﬁe LaaGivimts i 4 @ﬁﬂﬁ‘ﬁ"r\g‘)’g SURPIKINGSH 8358 Sach P8
not cr iditr6gdn, nk¥ycHeprobided. it is at least 1 minute and usually it is 4 to 8
m nutes or longer. After the explosion, the naterial obtained generally
contains | ess than about 2 percent by weight of ammonia. The residual

anmoni a cont ent i.ﬁ}etnot }(l:({ﬁlléticgl for, %he further nethod. .. . In

an advant ageous f Ul FEMN§61 8F fHeh Put RRntinipEsly; Yaingra: whalar tosecylindrissli a- )
| od ' ' it | yar.an

L e A el A he Mg MR BBUR B el FA g POAT,

undi ssche Hduidtamemeniddathe oykideniofishereactoe pad diccinproghagetbrateriabis eapbited S
recovered f rog;rt he quaran sol utij on. Preferred extraction
agent s 2 &Plyg thropgh thegactgr withdhe helprafa screw caeveyenerd discharged infersuittently

di a, ' - . N bl e di | vi
or opor (100 el ot Slitab P ofichFbr ARRE NS S BIRRRR et o7 el witn,

for exanple, water, the polysaccharide portion of the guar splits is
di ssolved readily, while the sheath, surrounding the splits, remains
undi ssol ved and dde grntacs fime: between ke liguidl ammoniai apdethe ghar erddoapgrine hallvys

filtrat] . CeNntd tion. The expl.oded terjal. is, treated with the
extr actI% gﬁt (%té‘?ﬁ? Xf@ﬁeggoj%’l @ 154t a?ﬁ%@%‘lﬂ ‘Eﬁuag%(ﬁms 422\‘{ grnf"]m‘feé ‘9’9?@%‘1’] C.
The aqueReisthe WRPRIZIdHR | thié infdterAotiSinkd Yenaally %ﬁtaiﬁsofesﬁﬂ?ﬂﬁgﬁﬁout 0perdBt!
derivatives in a honbgeneous, aqueous phase or dried by the usual nethods.

Spray dvejghtpf@mmonia. The residual ammonia content is not critical for the furthés method.

In an advantageous further development of the inventive method, the
(ammonia-) exploded material is treated with an extraction agent, so that the guaran
essentially goes into solution and the endosperm sheaths essentially remain undissolved, the
endosperm sheaths are separated and guaran optionally is recovered from the guaran

solution.

Preferred extraction agents for the treatment of the ammonia-exploded
material are aqueous media, especially water, or other solvents with comparable dissolving
properties. During the extraction of the ammonia-exploded material with, for example,
water, the polysaccharide portion of the guar splits is dissolved readily, while the sheath,
surrounding the splits, remains undissolved and can be removed by the usual techniques, for
example, by filtration or centrifugation. The exploded material is treated with the extraction

agent preferably at a temperature of about 25° to 95°C.

The aqueous guaran solution can be used as such, for example, for making

derivatives in a homogeneous, aqueous phase or dried by the usual methods. Spray drying or
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drumdrying are particularly suitable for the drying process. The powder
obt ai ned has outstanding solubility in water with formation of very clear

—sotutionsy T A ordirmgT T o tE T nventive et hod, “guaram 1S
obt ai ned as an aqueous solution or as a powder wth outstandi ng water
solubility, so that no further derivatization is required to bring about
water solubility. If required in a particular case, derivatization of
guar an, produced pursuant to the invention, |eads to products with
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honogeneity of the distribution of the substituents is greater. The

i nventive nmethod does not result in any decrease in the DP of the guaran
worth noting. It rdjgg 4o whe inventive methpdx gnaran 49 ebtainedtasan aqueousisolation
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mat er i af® gﬁﬁfl@ﬁ%&s%& hsttugats d5 greater. \4,1\ii ‘%"ﬁ’l‘}BﬂYe @e@@‘ﬁj?qsi 4 158Wt Bhany ned
her e, ' - ' [ % [

Final 1§ iefsd fant DIPOL UpaaRyBRh nblifly B Pitssbl O BPX MG Bplra ot
about 189 gieran] whith erigifiallyrotascatl keastwparghlly afrysthitinguiy aowi smbohengd The
parti CU|<§(£<|B-é ext ensi.vel t hese cases, the nol ecul ar wei ght of the

o
guar an PBES Hébﬁlgaibbre@@)éh%g’aédﬁ, the ativa starking materialh| Ihp gnelewar

oc 6, SR 1 B0 R U Wt i by PR o >

f ur t herpanenibexploded uar spléts, @6 seodtl abost 1.516)2. HavBion el ddpecidlly ahatue 1LPr n
open by the ammoni a expl osion. These sheaths essentially remain chemically
unch ané‘éa-z million. The proportion of water-soluble fraction in the guar splitsyammonia-exploded

ot or 1 SPEBRERSle iR KBl B S35 500 B SVeii o egpigly Oy to
sol uti @6%by WeeglaMIPtHetarimbhiackPl@dedrguaP bplits, obtained pursuant to the invention, are

subjected to conventional milling to a particle size of a little more than about 100 pm, then

this leads to a further decrease in the molecular weight of the guaran in the milled material.
Molecular weights of about 1.4 to about 1.65 million are obtained here, while the water-
soluble portion is about 65 to 77% by weight. Finally, if the guar splits are dried and then
milled to a particle size of about 100 um, then the molecular weight of the guaran is lowered
particularly extensively. In these cases, the molecular weight of the guaran is between about

450,000 and 900,000, the water-soluble portion being between about 71 and 85% by weight.

The guar splits, obtained pursuant to the invention and exploded with
ammonia, can furthermore be characterized as follows. They have sheaths, which are torn

open by the ammonia explosion. These sheaths essentially remain chemically unchanged
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is slightly higher than that of the conparison splits. This inproved
transparency leads to the assunptlon that the annonla exploded splits
contai'n’ Fess—wat-er=imnsotublemateriat— ~A-forther

devel opnent of the inventive nethod consists thereln that t he expl oded guar
splits, obtained by the anmoni a expl osion utilized pursuant to the

i nvention, are mlled in the usual manner to guar flour. In this
connection, it is generally preferred that water be added during the

mllin %e particuyl ar case, water is not to be present during
the m Ig"lﬂ0 hd t‘HBﬂ“‘PF?e eﬁﬁqsrqrg £§Blla§1 C@nﬁrr@éleae ?yglaf oﬁp}ntT%risteopvered

The i I aol.l o

exanpl axoerglt, AL e EasEt W&?‘étﬁﬁ@ bR TeRGRy 1 HetREeR ¢ on

m cr os c(ognbopmbthgialmh) ;odnd) especiafllyi sh@latidheaﬂ'ﬁéi gaefanyantl 6nﬁlosed is porous and t he
I nventi on, shows an el ectron m croscope phot ograp of

unt r eataé%Prah%Hs g’ﬁq parogiy can Ibrﬁgi%%ﬂ@d as foHows. (Iihe anamonie explasion of the siat y

f th ted pursuant to
he. e BAOMRCS Al M B 5 o oo o w0 R BB

unt r eataptingniaressdping, ar@ cnridctdd with the ARFREGVE &U&@yﬂr mé IsgRIIER EPB% ?“’ splits |
Exanple 1 Conventional, commercial guar splits 0 g) are addé td)

liter @vecwolsnvior fhree disudsi theimavoluiner Jheaporbsist i rcmg beScthﬁ'&mean cariity g

f ol d f rce he aut ogl ave .over a valve. By the
Sdai ¢ 1 SHOT Bk Brme R Srpe 26 S SOty redeTRTeat MBdhcte i ataheds

66 er r lsGandikie FEOSEH Bidtbi gﬁ@ogrrgggl AV Qﬁ&]s@g?pgvhéelghe%ﬂé \%}tﬁ/lpa th&0

bar). The system was mainta seconds un e condi trons
Subs eqbenndariesigivapahiveg ’Blwhmesolwbtdpcﬁnom,rmmbmgedmeman@ tditherghaan, Oflsct

cn') t q’ellsp Within the Nats Eg(laven :ﬁ)ove Moreover, it has been observed that the swellability of

the ammonia-exploded guar splits increases greatly above that of the not-exploded native
materials. This is true for very different media, such as water or a mixture of "water and
sodium carbonate" at room temperature or at elevated temperatures. For measurements at a
temperature of 23°C in an aqueous medium, it has turned out that, after a swelling time of 60
minutes, the guar splits, obtained pursuant to the invention, swell almost 100% more than do
native comparison products. For a specified swelling volume, this means that this volume is
attained in half the time by guar splits obtained pursuant to the invention. If, in isolated
cases, with respect to particular uses of the guaran, the drying for removing residual
ammonia is inadequate, then this residual ammonia can be removed further and sufficiently
by an exchange with, for example, isopropanol. Furthermore, it has been observed that the
ammonia-exploded guar splits have a smaller proportion of volatile materials than do the
comparison splits. Moreover, the clarity of the solution of the ammonia-exploded guar splits
is slightly higher than that of the comparison splits. This improved transparency leads to the

assumption that the ammonia-exploded splits contain less water-insoluble material.

A further development of the inventive method consists therein that the
exploded guar splits, obtained by the ammonia explosion utilized pursuant to the invention,

are milled in the usual manner to guar flour. In this connection, it is generally preferred that

8 is Sheet Has Been Replaced
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wat er be added during the mlling process. If in a particular case, water

IS not to be present during the mlling, then the mlling
advisabl'y ' Ts pieceded by a drying step. o TThe

i nvention will now be explained in greater detail by the follow ng exanpl es
and the appended Figures, of which Figure 1 shows an

el ectron m croscope photograph of guar splits, treated pursuant to the

i nventi on, Figure 2 shows an el cetron m croscope

phot ogr. 3 .splits ang.. . Figure 3 shows
Phe couriadr B atdid ERMACediNEL pincRef O ip pparisyien casey atsr P Spmesans
the i n\durinigahe efillig] tHonahé adllingRAvihbl/i8 grd i

unt r eat ed Igua? ;pFli(g}t;s are sti 1rnfgedvi n grnl gﬁ%ﬂ%ﬂf%&ﬁ*‘%@?ﬁg sol ution.
Exanmple 1 Conventional, conmercial guar splits

300 addedto.a 1 liter,autocgl ave . . . W th a double
\(Nal I ?Lragfeam heats ﬁ’b‘.’engﬂhs d‘be‘ijﬂw e éﬁ@laﬁle’gf 1) SERALET gﬁﬁ?ﬁm’& %r@lg&ﬂ’é&d

i nto t hgampldGndBe nded\ﬁ)é‘ifgs BwH;fig addi tional steam heating of the
aut ocl avg@t he o ’toerrper ature was raised to 66[err]C, the

pressure within the autoclave increasing to about 2 MPa
(20 bar).. The syss&)lem was nai ntained for 60 seconds under these conditions.
Subseq éﬁ‘ﬂﬁe& by SHR¥S; Hyelgctyon wmicrasrens photegraph @ gwavisplitsa treatedmussuant to)
cnm), the the invention.Pf €SSuUre was reduced suddenly and conpletely in a
col | ection vessel %avi ng a capacity of 30 liters. The
ammoni a content of the product obtained in the collection vessel was about
0. 8% by_.wei ght, base on the guar. It can be
seen iﬁzlﬁi‘r@ es Bhawa ap eleoton mgeossopophetograph of nnieatediguartsplits andar i ng
open of the surface of the splits; in the case of the untreated split, on

t he ot her hand, the surface appears snooth and cl osed.

9 Figure 3 shows the course of the viscosity of the aqueous solution, when guar splits,
treated pursuant to the invention or not treated, are stirred in water or when

untreated guar splits are stirred in an ammonium hydroxide solution.

Example 1

Conventional, commercial guar splits (300 g) are added to a 1 liter autoclave
with a double wall for steam heating. Subsequently, 500 g of liquid ammonia were forced
into the autoclave over a valve. By the additional steam heating of the autoclave, the
temperature was raised to 66°C, the pressure within the autoclave increasing to about 20 bar.
The system was maintained for 60 seconds under these conditions. Subsequently, by
opening a valve (with an opening having a diameter of 4 cm), the pressure was reduced
suddenly and completely in a collection vessel having a capacity of 30 liters. The ammonia
content of the product obtained in the collection vessel was about 0.8% by weight, base on

the guar.

It can be seen in Figures 1 and 2, that the ammonia explosion leads to a tearing
open of the surface of the splits; in the case of the untreated split, on the other hand, the
surface appears smooth and closed.

‘This Sheet Has Been Replaced
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Exanpl e 2 Ammoni a- expl oded guar splits (8 g) were brought
into a heated jacketed vessel, which contained 192 g of water at a
tenperature of 50[err|C. "The vessel was equi pped with a stirrer (Herdol ph
‘RZR2101 el ectronic drive), which nmade it possible to follow the torque of
the stirred mass. The stirrer used was a surface stirrer, which was
operated at 250 rpm The course of the torque corresponds to the resistance
exerted by the aqueous solution on the stirrer and, with that, to the
viscosity of the aqueous solution. The viscosity depends on the anmount of
guar an di ssol ved and increases as the concentration of this biopol yner

i ncr eadampM er 2[err] hours, the course of the torque reaches a pl ateau.
It can be concluded fromthis that the dissolving process has ended. During
vi sual observation, undissolved particles (endosperm sheaths) can be

i zed, whi ch . when. the sti i
[ecooni sed, WL nd it e BeR TP TRl 1'5) SRR SOET % Sk Sacked
I'n conp@Edel,ORhRERBAtTR 592 YrHfeatest egt@ﬁcpe%&ué Sf §6°CCOTHE i whs reﬁ%igﬁéd

were stirred in water under the same conditions and the course o

t or que Widls af stirtenvi#ktiddtph (RER 2k eclectnomie alrd@),swhichsmudy & pdssibleto ifollew 446
anmoni ym h dr\%i de solutiop,at 25[err]C. The respective course of the
t or que PEUUEREiRE StHred miase Fhe stifTer uepdiwes @ swrfage stisier cwhichi wasransratedi et 250vas

no | nChgas \%%&@R&B Mo et&r%g rldg%g% {eggka%cla QL5 65 tﬁehé"cfyﬁﬁﬁﬂr%qﬁ‘ﬂtié"r’?s

not dis romthe untteate uar s

det er monathe tisrer and;avith tieatS tol thewistgsityByf @l aqueb@y@1QE6APTHE vABaLiKSddpenild
was noted that the amoni a-expl oded guar splits contained guaran having a
mol ecul8r thieampunt #f guayaw dissolved angd insrassessas the eonentration of tisis digolyweght .

The cor; di \ he copparison splits e a nol ecul ar I ght

of 276 BEBRERG AWk 9% Bhe EGoF BTOR oriiey BBl iR ¥ ear Be cBhcilied

10 from this that the dissolving process has ended. During visual observation, undissolved
particles (endosperm sheaths) can be recognized, which fall to the bottom of the vessel when

the stirrer is switched off. The supernatant solution is clear and can be decanted off,

In comparison experiments, untreated guar splits (a commercial version) were
stirred in water under the same conditions and the course of the torque was followed.
Furthermore, untreated splits were stirred in a 4% ammonium hydroxide solution at 25°C.
The respective course of the torque is shown in Figure 3. During the comparison
experiments, there was no increase in viscosity worth mentioning. This indicates that guaran

was not dissolved from the untreated guar splits.

Further determinations reveal the following. By gel chromatographic analysis,
it was noted that the ammonia-exploded guar splits contained guaran having a molecular
weight of 1,996,000 and a water-soluble portion of 61% by weight. The corresponding
values for the comparison splits were a molecular weight of 278,900 and a water-soluble

portion of 51% by weight.
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Exanpl e 3 The effect of mlling and, optionally, of the
prior drying on the nol ecular weight of the guaran in the guaran fl our
‘obtained, as Well as on the proportron of the wate€r-~soluble fraction, are
determ ned here. The native guar splits, as well as the amoni a- expl oded
guar splits of Exanple 2, were therefore used. In one case, mlling was
carried out only to an average particle dianeter of nore than 100 [err]m

This was done in a so-called cryo m Il under gentle conditions and with the
addi ti [hib Baui d nitrogen. Moreover, an experinment was conducted, in
whi ch ¢ T Ing was carried out to an average particle dianeter of about

100 [err]m the material being dried in a vacuumdrying oven overnight at a
t enperature of 40_1[ err]C. The data, given in the Table below, was then
obt ai ned. he effect of milling and, optionally, of the priorTatytimg on the molecular

. . . AT i
ol ecyivaabt oXfhp haran iyl EORaTouE Bbfimed S6uiell as. ) thgymoportion of the water-
vei ght soluble ffacl6h, SR determind8iKEE. The natifd 3abd SPliEUEE wall | ja-
2789, 000 1% 14886, gy native Bagd of (laj’argspcfﬁl 1 She ammonia
1, 720, @8ploded guasplits of Example1?, Sidre @idefore used7 Ttoomttoase, millingread pared out
splits 1,129,000 |, . 66% 577,400 78% after drying
and ni [o0ntp an avergggpasticle.diameter of merg thand0Q i Mhisyas denerinadw-ealled coyo

i qui d phit ticle di t . .4 th 10 2

it ot SAGET eehde RoRMitonS | S WATE kY ABBERRCPE iguih AFORy ocvbfovEy €] ¢

fol | oneglpétment was GiniduCted) O which ithe ni¥ilidy aedi dar9ed Rt td i dvéthge PamMRId O
rim

an average particle size of 100 [ er
diameter of about 100 um, the material being dried in a vacuum drying oven overnight at a

temperature of 40°C. The data, given in the Table below, was then obtained.

Table
Native Guar Splits Ammonia-Treated Guar Splits
Molecular Water-soluble Molecular Water-soluble
weight fraction weight fraction
Guar splits 2,789,000 51% 1,996,000 61%
Guar splits 1,720,000 60% 1,510,000 71%
after milling "
Guar splits 1,129,000 66% 577,400 78%
after drying
and milling ?

Comments:

D Gentle cryo milling, with addition of liquid nitrogen, to a particle diameter greater

than 100 um.
2 Initially, material is dried overnight at 40°C under a vacuum. This is followed by
gentle cryo milling with addition of liquid nitrogen to an average particle size of 100

pum,
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Cl ai nms 1. Anethod for inproving the exploitability and
processability of guar endosperm for which the guar endosperm hal ves (guar
SpIits) are brought imto tontact Wt TTgui-d—amoni-aat an-inrtial .
pressure, higher than atnospheric pressure, and at a tenperature of at

| east 25[err]C, the anobunt of |iquid amonia being sufficient at |east for
wetting the surface of the guar endosperm hal ves and t heg, Lt

avail able to the system of guar endosperm hal ves and liq (S e e Re’p ‘éﬁdng
i ncreased explosively by |owering thec&riessure by at Ieaguwaﬂmm l‘ a (5
bar) and, by these neans, the sheat hs=®™fhe guar endosp ng
torn open. 2. The nethod of claim1, characterized in that

the explosive increase in capacity is carried out wthin a time of |ess
than 1 second. 1. A method for @nprowingneitehexploftalsilityi mnd Iprotesgability of guar

or ougn TR o e 36 5 mdeBieT Bullen Ve%aﬁ@?g%ﬂﬁs%%?&%?&h%ftﬁr )
o Rt e 2R Tt e Mgl My AP, o i Rl aRed

equi pesftat least 25°C, the amouht offigquidtahefomh Bing Qaffici@RCatAeadt"®r GLHiRE e t O
3, characterized in that the initial Sressure Is adjusted to a val ue

bet weerfubBefi©f 6he guar endespera halvemand she aapacity, available to the systefihef mathod
of clai har.acteri zed i.n,that. the t ratyre in the pressure
equi prent Oies P’%&}Aﬁ&‘éﬁ%ﬁdab‘?‘b‘ﬁ QWI%MV&W\??aF?i%i%V#ﬁ%é’ dpwerng %Ied’rﬁssxbléﬂ ue
bet weerbyadiQetst dbb181 barcdill, By tRédel e T %Fe}& i

| east or}{e of St he precedi ng%?l ai s, %nﬁéghgcihg?tlhgeo tk|1engltmf'll-aét?ﬁlo It ;}?algérselgetén e
i s | owdeEPRERpl osi vely by at | east about 1 MPa (10 bar).
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2. The method of claim 1, characterized in that the explosive increase in

capacity is carried out within a time of less than 1 second.

3. The method of claims 1 or 2, characterized in that the guar endosperm
halves and the liquid ammonia are brought into contact in the pressure equipment and the
pressure on the system of guar endosperm halves and liquid ammonia is reduced by transfer

into an explosion space having a capacity larger than that of the pressure equipment.

4. The method of at least one of the claims 1 to 3, characterized in that the

initial pressure is adjusted to a value between about 5 and 46 bar.
5. The method of claims 3 or 4, characterized in that the temperature in the
pressure equipment is adjusted before the explosive increase in capacity to a value between

about 25° and 85°C.

6. The method of at least one of the preceding claims, characterized in that

initial pressure is lowered explosively by at least about 10 bar.

R DR 2




7. The nethod of at |east one of the preceding clains, characterized in
that at | east one part by melght of liquid anmmonia is used per part by

- weirght—of ~guar—endosper m at ves. g The methodof —at—teast
one of the preceding clains, characterized in that the exploded material is
treated with an extraction agent, so that the guaran essenﬂhamh QBanRammm
solution and the endosperm sheaths essentially remain undls
endosper m sheat hs are renoved and, optlonally, guaran S re

guar an sol uti on. characterlz

od
that an aqueous ekt TAE frfeghodaﬁfe?ﬁleasé%%@fﬁ;? G\%ff 138 c{almgs cterlzed in that at
10. Th f
ot e 1 ooy g pafy DY W of Muid anfifighia 3‘3%‘?1?& péty oot oF KA og’?‘p%B%‘%“

25[ er r halves95[ err] C. 11. The net hod of one of the clainms 8
to 10, characterized in that the endosperm sheaths are renoved by
filtration or centrifugation. 12. The nmethod of one of the

Grying. o v BCTRERHGRE o ekl 0iVie BTt dpit, SRR e e

of t he exphided nfatemalli2 treated with an extractlonlz«fgenﬂ,' ke tﬁﬁtth@guﬂ%n @bgenfully goes into
char act eflzed i n_that, the anmmoni a- expl oded material 1s mlled into guar

f| our . Solution and the endosperm sheaths essentisillydemaiu undissadvers dhenendospesn (sheaths
it I t ast..one of t clains 1 to 7.
ig | stére?%ﬂtcl)ur 0 tdg.l %‘*aiﬁbg‘?%‘ﬁ‘g%r{%?%‘% CCL of} the garpn soffiof
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9. The method of claim 8, characterized in that an aqueous extraction agent,

especially water, is used.

10. The method of claims 8 or 9, characterized in that the exploded material is

treated with the extraction agent at a temperature of about 25° to 95°C.

11. The method of one of the claims 8 to 10, characterized in that the

endosperm sheaths are removed by filtration or centrifugation.

12. The method of one of the claims 8 to 11, characterized in that the guaran

is obtained by spray drying.
13. Guaran powder, obtainable by the method of one of the claims 8 to 12.

14. The method of claim 1, characterized in that the ammonia-exploded

material is milled into guar flour.

15. Ammonia-exploded guar endosperm halves (guar splits), obtainable by the

method of at least one of the claims 1 to 7.

16. Guar flour obtainable by the method of claims 14 or 15.
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