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35* 80*C. If desired, the clarified solution can be spray dried follow ng
pH adjustnent to 4.0-4.8 and preferably 4.5. Conventional filter aids such
as anorphous silica (Silfiow) fromSil Flo Corporation, and activated
carbon. Darco S-51, from Aneri can ERoQ 459 H88Blused. The clarified rice
dextrin of the instant process may be 40 spray dried to provide rice
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Hazy 0. 0.1 85 C egr C gap: 0. 012
0ool7 g0-05  TE-95 o 0 TOLEE D clear (BT013 ClAEMS a)
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does not rem)ve th éb%e or precjpitate forned in the sterilized ORS. The
criticality of tWidnes rﬁb?ﬂ"f?% ?‘BnoTe‘Prﬁ%?‘éfﬁ‘P%an the clarity of ORS Is

shown in Table 2 where results of a second filtration at high (90 C) and

| ow (45 C) traepsomd fifMornbt® 15iRbordbtb beldW 8B dids B8l réinove the haze or precipitate formed in
the sterilized ORS. The criticality of the second filiration temperature on the clarity of ORS Is shown in
Table 2 where resuits of a second filtration at high (90 * C) and low (45 ° C) temperature are set out.
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EP 0 459 108 Bl TABLE 2 The Effect of Tenperature on the darity of
Carbohydrat e Sol uti ons Prepared Using Second Filtration Tenperatures of 45C

or 90[err] C. Spectrophotonetric Process Tenp./ Visual Carity

Clarity 1o |l e EP 0 459 0881 ww, TS) (400
nm 20% ww, TS 45C Filtration RT : Cl ear
0.0I6-15 90-95[err] Ca Hazy

0.-2484 Gool ed to RT[err] TABPE @ht Haze

OQ‘-J,Q 20 90C Filtration RT d ear
0.010 90-95[err] [ err Fhe Effect of Temperature gr\g;;.he Clarity

0.015 25 Cool ed to _RTRf Carbohydrate Solutdong Frepared Using

0.014 a)" The sol ufpganga¥ilsratdon Tempexatures of §3°¢sar 307C. o

mnutes and inmmediately examned for clarity. g(%) 'Eh ol uti ﬁn pl aced .
in a bath at 90-95C was subseguently . inar gt Bfih. as
Conrer ci al Ig 8¢ P. F‘@Pr ce sycABAcortds (i ce de S a3l € ofeor

t he | NSt@ANt sk koo i ght
protein or ¢ Iaer 'i:Tr-E L.ate rratter and wherel n the gl ucose polyrrer (GP)
profil e of 4kE=ititagsemee S from50 to 90% Those that have nore than

0. 1% by wei glirt prote| n or other Pl ci.ul ate matter are syhjogg ed to the
instant clarification process. Table sets out the distribution of glucose
pol yner ' ougg.pgeg&npl es of rice @[@gtyrl n (RD) and corn 4@ ,2d&xtrin (CD)
with simlar dextrose eguivalents. Rice flour (RF) is also conpared. The
uncl ari fi edGpbieddemnt Rﬂ.‘ﬁ (RD-1) Sidghapdigze and had poor ghyli%al

properties. Rice dextrins-of the instant Invention (RD-2. RD-3. RD-4) were
ver Y\l gar syrups. The corn dextrin syrup was also clear while the rice
flour sanpl 804BsFidsmmgdion and opaque. 50 55 EP 0 459 108 Bl TABLE 3

A ucose Pol yner (GP) Profiles of Rice Dextrin (RD), Corrb o%(trln (CD)

and Rice Fl &tr (RF) by Weight Per YUncl arified
Producti on cal e Rol ymer* 1RD - RD RD- 3
4. | Cooled togl&b 6. Qllear 4.7 7014 0.0

a) The solution was placed in a bath at 90-95°C for 20
w0 minutes and jmmediately examined for clarity.
b) The solution placed im a bath at 90-95°C was subsequently
placed in g room temperature bath.

35 Commergially available rice syrup solids (rice dextrin) are suitable for the instant invention provided

they do not contain more than 0.1% by weight protein or other particulate matter and wherein the glucoss

" polymer (GR) profile of GP2 through GP8 is from 50 to 90%. Those that have more than 0.1% by weight
protein or other particulate matter are subjected to the instant clarification process.

Table 3 sets qut the disiribution of glucose polymer found in samples of rice dextrin (RD) and corn

40 dextrin (CD) with similar dextrose equivalents. Rice flour (RF) is also compared. The unclarified rice dextrin

(RD-1) was opaque and had poor physical properties. Rice dextrins of the instant invention (RD-2, RD-3,

RD-4) were very clear syrups. The corn dextrin syrup was aiso clear while the rice flour sample was

insoluble and opaque.
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7.5 Ef.QpaseH98 B1 19.6
16.6 7.6 0.0 GPG 10. 2
13.6 7.7 0 0 ‘0 >GP7

2 v 43. 4 27.8 D23.0 100 *
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d ucose enhances the Iﬂm@bgatéiedansport of BodduetibncBcabet urn enabl es
rapi d upt akRolyfmewt er . YRBIinical cRPpdrisBB-3f riBB-@#¥&%tri nCRRS aRH

gl ucose OR eronat r abEa Thar rice dextrin CRS 35 performed better il
infants wi tGPMi arrohea 4hbn the forntt@tionbwlth glgcase as’the 0. 0"

car bohydr atgpgource. nedextrin hag, gl sophpeen used.ss the7car bopydr at e

source in q rehydr t herapy., ]l epbent et a pra.
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corn d&triGP4dn infantséwhth chroni c?7d2arrofieh. Bot8. 9| ce déxbrin0afld corn

dextrln ar nposed ucose poly. S defiyed b rtial dr ol y is of
t he paﬁ;@ starchoi%]géestl on of ﬁgse giu%ose Le amers geé in |nf ants

|nvoI_ ves erf@Bfmatic br ek d%vvn to glucks@ by @nfl ase éngymas

intes{nal gpreoanyl asgz ghis enzyngzig di gprgbut egstbroughgup tthgrrall

i ntestinal nmucosa and Tends to be nore resistant to intestinal injury

brought about by diarrohea. Disaccharides and other |ow nol ecul ar wei ght

gl ucose pol¥ rembéwudelsigngdess rghscase thetpreferred substrate for
gl ucoanyl asg, Table 4 shows a glucose polyner (GP) distribution for

rice dextrin oefht%c?%stant ORS and a comrercially -available corn dextrin
wth a simlar dextrose equivalent. .. Q EP 0 459 108 Bl TABLE 4
Conparison of Rice GPto Corn GP 5 Distribution by
Wi ght PGMWM and Corn Dextrin for Osg in OrabRehydiatiayFolutignsP1)

3.8 ' 2 lo GP2- GP6

65.7 ¥ As previgusly WG‘!‘S WorldsHgglth Organization (WHO) recommends glucose as the carbohydrate

30.5  componont in oral sehysimtion sqluions (DFS) 1o aic i ARRACOaTh A WaRS 2pd elsctielyies for et
di stri butt Ea?"r‘fétd‘aﬁ"q@r Blar TP e S e Prm B aesv rAbies r2pice

short chal i IS _Cconsi stl n nn Lf%%)éseeoHé;l E
the co v vg\%’\ fﬁop \KI rrhiga thant fggl(t#a oh w:tﬁ&l X&J eofgfze 3%%
anzym eﬁi%ﬁf ff%w af o o t'“r( To s s%ier%aﬁgm p%g&saur B f 34

enzyme f
set s, out ,;,,Qﬁs Wi SHrohE o rhegnzymattl o ydro ysis of ‘rice an corn dextrin by
micoSel hoNBEeAG Gkiin A% odri déinSerd QRPBEI P BlucBE BlIRSs ALed ByEshrtal 19 BRoRSS biva,
duodenal e pirértisRih.ADIgestMOs Qb gRitse HAYMES NG & aksAS involves enzymatic breakdown to

glucose by amylase enzymes such as intestinal glucoamylase. This enzyme is distributed throughout the
small intestingl mugcosa and tends to be more resistant to intestinal injury brought about by diarrhea.
Disaccharides and other igw melecular weight glucose polymers found in dextrins are the preferred
substrate for giycoamylase.
Table ¢4 shows a glucose polymer (GP) distribution for rice dextrm of the instant ORS and a
commercially avallable corn dextrin with a similar dextrose equivalent.
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wer'e obt’ai ned from severa! infants and pool ed. Five hundred niL of

car bohydrate sol ution were incubated with 100 nml, of duodenal honobgenate
and incubated for 3 hours with mechanical shaking at 37 C. Foll ow ng

i ncubation, the mixtures were heat eBP&4580088r] C for 5 ninutes. passed
through 4 layers of mllipore filters and anlyzed on HPLC. The results were
conbimed into two categories GP (2-4) and GP 25. The 25 results are shown

in Téﬁ . TABLE 5 In Vitro Hydrolysis of Rice and Corn_Dextrins By Pool ed
MucB$al Honpgenat es G ucose TABLECE (2 -4)* P >
S5* a a r'CeCompar1s0n+o?4RIte G?gﬁ% Corn 6P *1.32 + .2la

-2.16 +, .16 b ) +.22 + .03
+0.56 + .19b CAY. : & ' al ues havi ng

di fferent superscripts are 40 srgnificantlgluﬁﬂﬂbrent (CoxsD.GPL) It
I's evident that Zﬁg %gx%b?q produces significant[% nor e glucos and | ow
nol ecul ar welghtg PR&n cora dextrin. Correspondi'ngly, the hi her

mol ecul afo wei ght GPRa6PBon of rice dextrin (GP >8P .decr eased fagi

conpared to the Qi gpgnol ecul ar wei ght fraction gfp gorn dextrrnﬁﬂthese
findings illustrate that with human enzyne ,extracts, rice GP was a better
substrate for conversion to glucose and short chain GP than corn -

Car bohydrate Tol erance studies 50 Table 6 sets out result of carongdrate

tol eranc® st uﬂlFse%"dwtf’ﬁ“éﬂ%@ééﬂ“ﬂ"rﬁ"a‘f‘ﬁ“@“%“t“ﬁ‘ ?:H’Pﬂ?frpér"a'i"%r@?e?e(') ofrie, top rq'vmsng
procedure V@ &9 ting ob2-8 glucase upjts(GP2-Gf E‘T’éﬁ zg]

- °6‘é9& fP’ ucgrmvesm P n
in randonro

two grams p“?s/kg @f%rer /d%l eredrr’f o0 5p E%}) sm°;°;
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carb d%@qg%w g mmms ﬁ$£ 5
vax: Qr\'ﬁeﬁws% g K AR gl %BWE?e: WS €

Fol | owi ng enate and incubated forQ'f hodd WP Bfdchafcdl EshaililyXdtrd47R¢.
and Corn ;Qﬁ[m"{gl ,ﬁ}; ;ln | wéré\Rdaf®@ 2£100+ Qfor 5 minutes, passed througH A8 f niiligeR
until ser unied|aeks g@m Qn HPLG The results weREE@¥binSE intbNiwo GhtbfoNELGIIE- @Iame Bp 5. THeD)
mn (X 2t respl) arboshin $ETable 5. 41.1 + -14.5

31.9 + 7.5a Rice Dextrin 36.6 + 7. 3a

34.0 + 10.2 a 15 Corn Dextrin 7.6 + 10.3b

52.5 + 25.7 b a. Values having di  f EPRHE %uperscrrpts are significantly
different (P <0.02). B Vitro Hydrolysis of Rice and Corn

» Dextrins By Pooled Mucosal Homogenates
b

Glucose CP (2-4)* GP > 5%
rice +.76 + .19° +1.32 + .21 -2.16 + .16*
% corn +.22 .03b +0.56 + .19b -0.79 * .25°
*glucose units
o a. Values having different superscripts are
” significantly different (p <0.01)

It is evident that rice dextrin prodyces significantly more glucose and low molecular weight GP than
corn dextrin, Correspondingly, the higher molecular weight fraction of rice dextrin (GP >5) decreased faster
compared to the high molecuylar weight fraction of corn dextrin. These findings illustrate that with human
‘ gnzZyme extraqts rige GP was a better substrate for conversion to glucose and short chain GP than com
GP.

Carbohydrate Tolerance studies

50

Table 8 gets out results of carbohydrate tolerance studies with sixteen infants with chronic diarrhea. The
following procadure wag used. The patients were fasted for eight hours and then given two grams per kg of
a 10% solytion of glugese, rice dextrin or ¢corn dextrin in random order on consecutive mornings. All three
of the different carbghydrales were well digested and absorbed.
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It ‘i s eVident that the nmaximal increase in serumglucose |Is significantly
hi gher with the rice dextrin solution conpared to the corn dextrin
solution. Wth respect to peak glucose serumlevels, the el apsed tine for
rice dextrin was significantly sh&Pte45%¥WaMBIf or corn dextrin. d ucose
solutions and rice dextrins have 25 simlar increase i'n serum glucose.
However, glucose solutions have a higher osnotic |oad conpared to dextrin
soLJ..Lh/ons whi ch may be a probl em for Cfﬁ;moslucts Serum gI ucose response

CUI’V‘ES “@st abl i shed  t hat t§1 area der the cuy ﬁ of t |ce dextr| n
was™si gni fi cant I'gs'. k) ? E’ﬁ@b ﬁ

mnutes of the t B .- {‘ " sults of
this study il | ust-esdses cm. . n |1aa a g. ca freex Wof serum

gl ucose, a shorter el apse%*%ynihérégge sg,; um gl u§p§l§: 882kefle 2pde f1! ar ger
area under the serum gl ucose sEPR g Pusdsd e during § ?ééﬂthng@ogg

m nutes of testing than corn wexyi (X #heppe resul ts deﬁms(xax-espb]at rice
dextrin,is nore rapidly hydrolyzed and absorbed than corn dexfrin. Thus,
rice dextrin provides nore readrTy avaiilapbl e glucose than corn dextrin to
enabl e the Glapakeipt ake of watée}.hnd Bods3im from an oral. 9e’hyd7a5?on

sol ution. : Carif C trin, Pop Ri 0, ad Rice
Fl our As p%&%usﬁ%&}rﬁltloned %o’??u& e7eD'g:r| ce and ri cgg ﬁoﬁ?fga‘? been
used i ns or foxme falti'bn t her ap¥: 6 V\ﬁ& . popped rice3dnd tidd-Tlour are
not suitable as a car bohydrate corrponent for a clear shelf-stable 40
ready-t o- use q% on soI utions of op ed rice gg _gie flour
cannot be e Odggeﬁ@ ggﬁ oRC P ShiRG® prat) BhenLELEanEiEy vith
pr ocassi ng an Rk he products. Mor eover cl ear ready-to-use
ORS cafhot be prepared because of the relative insol ubili ty of popped rice

powder and ru' i§ Svi 4n9 thE'.mHavmrme 068ER Qluggb i 'is@s@ﬁf@@:ﬂ(r thighsr vath tRORIREddxtfih Ce
of rice flga Sroli b3S GoxiR ShilndR. Vithl 6dpe SOmSpdak giticosd SeruntlR¥els] th8 slapsed time
Conpar at i yg nEeeaézlJtri’nSmesig%deAw SHioRerOthan' fo€ Sorél Gésdtrinl Bilucd36 Bolltiof€ amiDdd cdextémsthave Ce
flour af M inredB MORAANGIL@EY. Powsvol gRE®S atiltes have tahtéghbobdrané logd taviplaes .o 50
8 EP Odékei sdidfdnSanichiidyle aordbimibl @RSSobduaks. Content of Clarified Rice
Dextrin, PosenCguclshionsrtvéd as@biishaLthat dite s enea [1GoBbé cures dlitie rioé tiedrinavas 80C
Heat Tr eak;gmfwhnﬂs@aaiﬂ tabain datitanngiite rPMand) 60Teingies o tha talerng) teFy (B ¢ AOB) but
25(1) not at 120 minytg85(2) to Clarified Rice Dextrin 100

100 Popr Ri ccReRdipmbinis siudy illustraie that rice destrin has a greater maximal risg pf ggryr gpase, @ shorter

4 elapsed time unt themsefuay giqapspcpegiadRad au'ﬂﬁgjbawé Ht“??é&@s”'ﬂ’@f%‘fcgset '88"0"3" curve
reasur emgﬂgﬁgﬁgﬁ@fww e I S R A
Spect r oph 31|

glucose than ¢orn dextrin t enable e rapid up water an 3 sodium from an oral rehydration solution.

Comparison of Clarified Rice Dextrin, Pop Rice Po_wder and Rice Flour

x&“ As previously mentioned, both popped rice and rice flour have been used in oral rehydration therapy.

' However, popped rice and rice flour are not suitable as a carbohydrate component for a clear shelf-stable

4 ready-to-use ORS. Oral Rehydration solutions of popped rice and rice flour cannot be sterilized without

foaming and hrowning problems associated with processing and sterilization of the products. Moreover,

clear ready-to-yge ORS cannot be prepared because of the relative insolubiiity of popped rice powder and

rice flour. Finally, the organoleptic properties of popped rice or rice flour make them less desirable for ORS

than rice dextrin. Comparative results of solutions of rice dextrin, pop rice powder and rice flour at 3% w/w
goncentration are presented in the following tables.

5Q
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25" ' Dextrin, Pop Rice Powder and Rice Flour Solutions at 25[err]C
Befdre and After an 80' C Heat Treat ment Spectrophotonetric Carity
(Absor bance, 400 nn) 30

a Tenperature ([err]C) Pr oduct EP 0 459 108 B1 25(1)

25(2) Rice Dextrin 0. 002 0. 009 35 Pop
Ri ce” Pomder 3.22 3 23 Rice Flour

2. Eéguvh 2.73 40 a The MARI&E 7in parentheses refers to

measureénents taken before g1y g fﬂﬁff&s (Conlutit 6#OCt A 886q 50 55 EP 0
459 108 B1 TABLE 9 Cngﬁggegg*e Il eOfPotldaki bh@drEEEEF SNt ri n, Pop
Rice Powder and Rice EEOQS E0Bél fm@é\Saxﬂi AherBah080°8NHe At t Predbménteat
Treatment 5 Description
Tenperature (  C) Product/Attribute Soluble SolidgSCamtent (7 ,w/w)

25(2) darified Rice Dextrin 10 - Te t y@t tchlike, clear
Sanme Sol ution Qdor “Cdurfﬁgggra uie € ) Sane
f 1 avor/ nput hf em Slight sweet, Cl.zééi)r Sané.ﬂ-hvor,

wat er - | i ke nouch)fagtlfiBdpPREL 6 eDEoueir Pop 108 ce Powder 100 Opaque,

tan col ored ution.

Sedi nent nanypggrgigsgggsdgg?alny appearange on glass. 25 Qdor

Strong wheat fRdge Flour Same odor. Sllghtly unpl easant %sulfureous or
wet dog)’ 30 Fl avor/ nout hf eel Strong wheat fl our

Same flavor. Gﬂ&%gynﬂﬁﬂkﬁffﬁ'paPHﬁéﬁéﬁﬂé“¥£%ers to measurements taken

- before (1) and after (2) heating to 80°C.
'&,:

20
TABLE 8
; Spectrophotometric Clarity of Solutions of Rice
25 Dextrin Pop Rice Powder and Rice Flour Solutions
at 25°C Before and After an 80°C Heat Treatment
o
Spectrophotometric Clarity
(Absorbance, 400 nm)
% Temperature (°C)
Product 25(1) 25(2)
Rice Dextrin 0.002 0.009
3% Pop Rigce powder 3.22 3.23
Rice Flour 2.54 2.73
o

8 The number in parentheses refers to measurements taken
before (1) and after (2) heating to 80°C,

40

50
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thF__oat-(':I inging. Rice Flour 35 Rice Flour Opaque, white col ored
Sanme solution. Sedinent, few dark specks. G ainy appearance on glass. 40

Qdor MId wheat flour odor. Sanme
Fl avor / nout hf eel M| d whed&P 9 438,108 B1 M1d wheat flavor.
Gitty flour flavor. nouthfeel Gitty

nmouth- feel, nmucila- ginous, throat- clinging. The Nunber i n parent heses
re'f"é—”!-’é~ to observations taken beforeTABLEOS after [err] heating to 80[err]C
50:C T's evi dent t hat Orgamo bepttir Evuésat;bwplteﬁ Qlyréékgm e while only a

smal | fraction of Bﬁsepwtﬁﬁde d?IOPr Béeef Bowdesoangds Rias E%ﬂ‘ubl e. The nore
sol ubl g rice . HOREI 2> -1 - in Tabl es
7- 8. The clarified rice dextrin e the pop

rice and r ons Wer e~resyty s FEe- oI eptic
eval uatio é&'d"mt At §9LH é 9. ﬁmm"ﬁﬁm—sol uti omwas—

signifi cant¢yaﬁ£‘ifgqr gm;efmmﬁhe pop rice powder and rice flour solutions
Wi th respectAgpearancattTTpules exigteedlikeatcleazat ment (8(Fan€) had little

ef fect except for a slight influesoduthomhe nouthfeel of the rice flour
solution. 10 EP 0 459 108 B1 @ ari,son of R ce Dextrin and Rice Flour
Di gestion b)chm estinal Enzynes ‘ﬁg tﬁ% $ne involved in caﬁgﬂﬁnydrate

di gestion a gl uco 0 | ymers nt esti nal
mal t asé® andr%aaﬁ{:%gghts ?’%Rggrrﬁ %giéﬁquﬁfﬁ%i%g first g%'érmnt hs of
life, pancreatic arnylase is abseanbuehfeslrerrel y lowin concentration.
Hence, carbohydrate digestion in young infants is primarily dependent on
anyl ase in _ th a vari ety of intestinal anylases.

Gast'xgi,nt estARPATAERess i nfant s SE st 8t e di ges“f“}“t?n because of
t he Ioss of enzymes due to infect 3 % g?; S cics OWever, maltase activity

remai ns high follow ng infectious, St bar di sac- chari dases,
beconme severely depressed. In ad mbgn car ohydrate breakdown is af f ect ed
by the low activity to of pancreatic anmylase in infants up to six nonths
of agess Tabl@ddk) sets out a corrparsltsgngowhemt tflourdi gesti orSasfe ri ce dextrin
(RD) and rice flour (RF). The nal 1°§§§ di §bightdiys were performed by

i ncubating (37 C© 30 ngy. of RD or YRPLIRREEND QYifuTe8 Sl tase in a total
volune of 1.0 nL for various Iengt"ﬁsW P8E  Fol | owi ng Incubation, sanples

were pl aced 14'1@‘)39:1?91'9&35&@ er botgh, g wited® Riles tO i nactgypl e the test

enzynme® Di gest e 'és wer e centfma ed ¢piasparate 15 insoluble

materials (e.g., RF) and t he congrathfiéébn m.fcﬁlragenghucose in the
supernat ant det erm ned col ori et rithabey-odtugimglri nder gl ucose oxi dase

r eagent (Slét;ma (;hem cal Co., St. Louis, M). Table 10
ice Flour

35

Opaque, white colored Same
golution. Sediment,

few dark specks. Grainy
appearance on glass.

2 Odor Mild wheat flour odor. Same
Flavor/mouthfeel Mild wheat flour Mild wheat
flavor. Gritty flour flavor.
mouthfeel : Gritty mouth-
feel, mucila-
i i ginous,
throat-

_ clinging.
- 8Phe number in Pﬁrentheses refers to observations taken before
(1) or after (2) heating to 80°C.

50

it is ovident that rice dextrin was completely soluble while only a small fraction of the pop rice or rice
flayr soligds was soluble. The more soluble rice dexirin relative solubility affects clarity as shown in Tables 7-
8. The clarified rige dextrin solution was "water clear” while the pop rice and rice flour solutions were nearly
66 oOpaque. '
In the organoleptic evaluation presented in Table 9, the rice dextrin solution was significantly different
frorm the pop rice powdsr and rice flour solutions with respect to all atiributes examined. Heat treatment
(80 C) had little effect except for a slight influence on the mouthfesl of the rice flour solution.

10



207 " In V|tro Hydrol ysis of Rice Dextrins and-Ri ce Flour

by Maltase Maltase d ucose Product i on (ng)a Substrate
 ncubati on 25 L Tot al
Adjusted[err] Rice Flour | EP 0 459 ?‘b? nk) 0. 00
0. 00 5. 0.03 0.03 10

8 88\4,@ ~ Comparison of Rice Dgxtrqpang Qlice Flour Di%estio,g by Intestinal Enzymes _ 8 83 Ri ce
Dextrin Major anzﬂ\as (rRbiagakeh carbohydrate digestion and produc@)n&'i’ glucose from gucose polymers
0.00 5 aro integting! maltgge and pancreatic amgl However, during the first six m ohthd . pancreatic
10 5 amylase is absent or extremely low3n Qdncentration. Hence. carbohydrate3digestiohOn young infants is
4.91 primarily Jepengent oft a@lagsln saliva along with a variety of intestinal amylases. 6. 01

5.16 a Repr es@agirgintpding Negs in0nfahpaiieaabaliydragsigastion biedousy chithb disabf eAtymes da t020
units of maridctiae disaake3Bowrgeroimalmse adtivityt remails ghpfolcewngtigjedtionsallinegd, wbeseher disac-
det ect ed f ghdridesien bacome adratelyalepressed; irhardition. earbahydraterhiephdown is affeted rbw@mvsactmﬂs'y

gl ucose mpr otivroedatidiamglasel Iy Infats up losbunanthe pf agal t ase di gestion (i.e., after
subtracti ng f able '@I ?9@90%‘% 3j q?"‘ﬂ?ftﬁ?’gefs@@ﬁs%ﬂfﬁ%sf"?“a?’é)“ dsyjrin (RD) and §°°e(ﬂ”f:iéﬁﬁ> tRat
no gl ucose WWW ﬁ%ﬂ tHPc?ﬁRﬁn"‘f‘W%'P"PQ‘s alfasgin gy
to 40 m nut'?é@ "°'E5P E’SW B’h oSt "a' (Jp+ Feoligving '8’? fa'P o Yoo 'ﬂ‘i?d 'M‘rﬂ?i'f" te
product | On gﬂh" 25 %ésr?:gmeh&aztﬁnr:? &[:?E:g% TS %’%ﬁ?’] ma n e:%al;e

to 40 m

total gl uco "m “E 'quBP g EXP,I’I ns e anmount o ucose |berat ed as

a direct result of maltase di gestion rfag?]ged {]élomz 12 to 5.16 ng or 7-17%
of the total RD. These results denonst t 55 gl ucose is
prodietd,during nal t ase | fie\” ously

menti oned, the RDprof|I Hme-hie 7| IS E x5 B of 2°to 6

gl ucose uni te—wtH— L

When RF and RD are |ncubate uman pancreat opgygﬁé % ﬁ a
proportionalg dg%q;r @ASeS In G%,ﬁﬁé‘bg GP6 conte ¢Pm%él& Sion (me) RD
EP 0 45%6108 V\:hl ch suggest i,h)a\t RF and RD ar-po@ arabl e AgihgE88°cof
pancreatic &myT Liav) DIt FIOWE as po TTUWF‘W‘L'Mr eatic
anyl ase i s Rdice mam:ant |nahﬁ;ymmg |nf ant . Ta(bl(m 11 sets out0ano

conpari son of the anount of Hlucose in solutions0d3RD and RF bef{®3e and
after digestion with human Jdancreatic anyl ase ar®l.@kcess nal t as@.0Qrt her
illustrafing that RD provi dds substan- 5 tiallyo@her |evels 09l ucose
than RF in a conparative tddl period. Coupled erf di gest i onsO0e@si st ed
of incubating 30 ng of RP or RF with 0.28 Units of anylase for desired
tinmes, boil RdGesReMtzdittor @ kA to in tivat®8he arnyl ase,?

subsequ%gt I ncubation of mxtures wth excess tase (50 Units; convert
avail abl e noltose (GP2) an ltotriose (GP3) tg fgre gl ucose. sted
sanpl es were centrifuged t gepar ate insoluble materials (e.qg. '5 6and t he
concentration of free glucose colorinetrically determ ned. 10 :

2 Represents the mean of two separate assays using a total
o of 20 units of maltase and 30 mg of substrate.

f

et

b Represents total glucose detected following incubation of
substrate with maltase.

¢ Represents ouly glucose produced directly as a result of
maltase digestion (i.e., after subtracting free glucose in
undjgested substrate).

80 it is evidant that no glucese was found in RF samples following digestion with maltase for up to 40
' minytes. Digestion of RD with maliase, however, led to the immediate production of glucose which
incrogsed with ingreasging incubation times up to 40 minutes. When free glucose in undigested RD was
sybtractad from total glucese in digestad rice dextrins, the amount of glucose liberated as a direct result of
maltase digestion ranged from 2.12 10 5.16 mg or 7-17% of the total RD. These results demonstrate that

56 glucose is praduced dyring maltase digestion of RD but not RF.
As previqusly mentioned, the RD profile for the instant ORS consists of GP of 2 to 8 glucose units with
from 85 to 75% preferred. RF has no GP less than 7 GP. When RF and RD are incubated with human
pancreatic glucgamyliase, proportional increases in GP1 through GP6 content were found for RF and RD

11



Tab’I:e 1f In vitro Hydrolysis of Rice Dextrins and Rice Flour 15
with Pancreatic Anylase Followed by a Maltase Digestion Step to Generate

Free d ucose Anyl ase G ucose Production (My)a
Substrate i ncubati on EP 0459 108 B1

20 (M n)

Total” Rice . Fl our 0

agwyfse digestibility. However, as

bl ank
0 Q:'A‘Q“ -, whigh suggests that RF and RD are compgrable in t)erms of pancreitic
2' @1»- 10 - peinted out above, pancreatic amylase is not important in the young inf'aé.

5 65 40 Table 11 sots out a comparison of the amount of glucose in soluti 'ség‘Rénand RF befora and after
Dé tri digestion with humai ngreatic amylase and excess maltase further illustrating that RD p ovi%e bzan-

Xtrins tiglly higher lgvels of?gﬁléasg an AF in a comparative test period. Coy Iegjnz ﬁe digestions cbt@jst of
8.23 5 ingubating- 30 mg of RD or RF with 0.28 Units of amylase for desired im ifihg samples for 5 minutes

10. 24 20 to imactivate the amylase, and subsequent incubation of mixtures with excess4mat (50 Units) to convert

40 available maltose (GP2) and maltotriose (GP3) to free gluchse. DRoted BRARSENNIS c&i’ﬁudg_@a@ of
t WO separ gdpgra@rBaifle MebIME (8g.] RAhd Bb condentrBtion of I lgficosd bolbHHBRBall ABGMHMARE] C
anylasge and 30 ng of 40 substrate. b Represents total gl ucose

detected foll ow ng i ncubation of SUb\?éa[tﬁlt e)ﬂéth Mal t ase and anylase. It is
evident that incubation of RD or RF w&H% ssive | evels of naltase al one

(anmyl ase bl ank) .resyl.ted.producti.on cg [IH&A $ ﬂd%f&g 6 RD .

les (7 ng/ 36Emiisae §55% 45 215 ¢ aid Ricd Blodk o0 oy
saml oo (7 mi Bt SIS SSRGS Rt
(mal t ot ri osey—whrchr STt :

g :‘- - - OF :; - i e
with both pancreatic anyl ggf¥ excess nalt agd&sbd PFodbetiswouns 52 of
gl ucose i ngRPstHERLS t hapmcybd®iganpl es. The ?ﬂmﬂw-ﬁ;%nced in
sanpkef, of RD or RF increaqggpd th increasing time of irfotslfon with

anmyl ase. The results fromthe intestinal digestion study indicate that

hi gher | ev&ls of Orucose are produced from RD than RF during di gestion by
both anyl a®édcan® Lomixt ase. Rur@tleamkX he results al so denthel@ at e t hat

gl ucose is produced duringavaltase digestion of RD but nbtl&F indicating

P =)

e PP O T

that frge glucose would codinue to be available from RCP not RF during
peri ods of pancreatic anylase insufficiency. Thus, "in trY" 55 digestion
of RD but not RF appears tQ provide the glucose requiredytinthe managenent
of acute diarrhoeal dehyd ion in infants. The foll ow ng" exanpl es

Il lustrateg,t.he iny nt_iosn. e 0 459 108 B1 EXAMPLE - arification of
Ri ce De%tr#r‘rc-e 1) é‘ﬁ\"e I tcllﬁ]'sél anple, 300 g of a solsjjtzgm cont ai ni ng
30% crude rice dextrin carkphydrate is warmed to 45 C g g7

10 10.24
20 11.80
35 40 13.73
C a Represents the mean of two separate assays using a total
st of 0.28 Units of human pancreatic amylase and 30 mg of
@ substrate. :
b

Represents total glucose detected following incubation of
substrate with maltase and amylase.

i _.455:. It is evident that incubation of RD or RF with excessive levels of mallase alone (amylase blank) resulted
wss ;- in production of large amounts of glucose in RD samples (7 mg/30 mg RD), 23% of total RD but no glucose
v = 4. in maltage digested RF. This glucose is the resylt of maitase digestion of GP2 (maltose) and GP3
""" * o {maliotripse) which is pregent in RD but not AF. Digestion of RD or RF with both pancreatic amylase and
excess rmaltage led to higher amounts of glucose in RD samples than in RF samples. The total glucose
50 produced in samples of RD or RF increased with increasing time of incubation with amylase.
The regults from the intestinal digestion study indicate that higher levels of glucose are produced from
RP than RF during digestion by both amylase and maltase. Further, the resulis also demonstrate that
glucose is produced during maltase digestion of RD but not RF indicating that free glucose would continue
to be available from RD but not RF during periods of pancreatic amylase insufficiency. Thus, "in vitro”
65 digestion of RD but ngt RF appears to provide the glucose required in the management of acute diarrhoeal
dehydratign in infants.
The following examples illystrate the invention.
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and the*pH adjusted to 6.0 with KOH. A first filtration is carried out with
a Buckner filtration funnel precoated with filter aid after the addition of
6.2 g filter aid, Sil Flo. The filtrate is prepared for a second filtration
by the addition of 2.75 g of filterERP#53ABBI1 g of carbon powder,
American Norit. The m xture is heated to 90 C before being filtered on a
Buchner f||tr§%+ n funnel 10 coated with filter aid. The resulting
e to 30 Cand the pHis adjusted to 4.0-4.5 with 0.1N HCl .

: (1Lt : sggs products. The processed carbohydrate
sol’ utlons .,; ; g OOt at 20% solids and the protein content is

<0.1 % op @ Sﬂ'tﬂ.sd .1’.1 §'3‘éo %5m+5nam 3k TiuG&ide Qi calbloffirdtEn Waidd 10 45+ ¢
Product i ' N arf Hb & %ﬁﬁiﬁ'@d tB'BQ)emtﬂ ROHT A St ﬁm%éayg Qe Yatwitd b enékﬁeﬁﬁtmn RinRéI BleBoatelC e
flour proc uerreewr%ecgb@ﬁ dnfof 68bindA aBI S0 t 0 20 utilization In a

commer ci al oPHitRBUS breparsd fohi SecBidMiisEén lyNheSamlien &l 2e75igf f aIRk el RNEB.ARJTRK Earbon
2043kg  ( 45QQwip umeksiganionit Thiél MixtuteCie hekodt to DO afdde bdirgyTolerdd bma Budinerdiprationtfianél
cont ai ni g cddaddimrimdr aldl 250 gal | ons) of de- fluoridated tap water. The

m xture i s agrHeaksdingfitratacntetbdite 304G BEY € Pl I adiBRdde 140-4(6) withThEN HEl. iTis clear
adj ust ed t diltaieds weegdhin DRBOMEdIots UTHeamoae$se Chibohlydralp [solytions 9@, cleahend enlaripsg] at ;9%
was 4.5 an@%?k@ﬁhﬁﬁmmm's(ﬂmmqa%bP%vw red to bring the pHto 5.98.
Appr oxi mat e 136, 2kg (300 pounds) of Silflo fil ter aid 25 was added to the
wat er antf r@é@' Ztrin mixture in the open tank: A plate and frame filter
press is ass nbl,ed \M 2, 7KQ (50 pounds) of Silflo filter aid used
to coat th ' W solution is punped through the filter

press, i é;uie i J;t (30 v @r,te.h S 8l {&@?ﬁ ol 6620

cont ani g,,o ,;’, alnbib aécﬁaﬂgsmsoo
neat ed (8 L ’intot oa;e!nr@ak dn Inrnet@sﬁea ial E,f de-
desired teng rd%a’[ag , f&.@ 51 ndbated th 44-80 -ic (h {20122 &) g 3
(253 pounds) ffe %@W@Q@%%ﬁﬂbﬁl%ﬂkoﬁ h s,.sscewtnbmawwwmdmtem@mgh
a properly p%&%ﬁ’mb ke %*q@realiubrﬁxﬁ MeRHitd §.6e Mpraskanatal 1982k Bod podrdspot Sitodiita aid
third task wibekesd pethe @@NaEnd Hdel dexirie rhigturbiin e a@oltad: A @l aBi faanfel BB p@sy |sF)
in the tardsseniblee with abod222,7&y (54 pounddy Jof Silfip Oiteg bid asqal tatat e Oltees: Thelitve dexiin selition
second fi | tis porepedtthrbughQfie %let ptesd in0od setend epea danksTreckgitatorjé-staridsl n thehsegonti(8ok
sol uti on ofco@hing thinfirst fiteatecah dook 3504 selids and thisdileteri heated t 88nE (BPIrRAy dried to
produce a whi Aiter fevicie hlretp raached tha tdeshed amperpire 38.akg (BEawndsh gl Si fl%?!‘i'éndél‘ﬁg'@nd
a 24.6 dext@Bseu mf\ﬁa!wem caon rpEded.\hisrpolion dhRymped) thygh Ftpmpgﬂvaslﬁ\b!sﬂ plate
(water) cl e fra MDLGEﬂSd P‘F’E QF a'fjlt‘bﬁ ‘W 'P{Pkc‘é"etﬁe%? rs?‘i?"'bf" 37.8°C
Sol uti on 4019 BIin e o T cgolpry Pt ld
on a produc,sf’?"égs %"E‘aﬁ “’Lg'f "!5' essB; §%ﬁﬂfn/e roaé?r ﬁda Qﬁ 0 sp w
gal | on) 3bsat§§;° Py _- ( ter ea P el oni ze

heated t0 5 ﬁ 0 a bI end| ng tank Then, the dry

i ngredi ent sp[zm;wg e 3k9 SOdI um chI ori de 3710 g sodiumcitrate, 1920 g citric
acid, 18.6 potossiumcitrate and 233.5 kg dry, clarified rice syrup
soli o are pagmmont(;pnrcggem@a Aol sdhtidn | - Bl ender. After the dry

i ngredi et s are aoaey, 2L. 2 Kg of Natural Tropical Flavor liquid is added
to the producorai Refiydatidal Smion ORSANK jormbliged brendeiapied wota pedichannsdple npiegl the
t hrough t heoloeing procatitire4gr4 767014800 giion) baeh.pr oduct i s st andardi zed with
purified wat elnitiglly. 8n310()800rgatans)of ddionized waler iptieadd 1054’ C AP DdrPsnRed/int7 § Pleeding]
(200 gal | orterk. Dlenithe ey irigradionts; 197 dd sedipms ehigida 3a1026sodiye irelsd IR2P g iy acid, 181g
| i gaai, d, pfSo cRelessiyns ciyaly nd@33.5 kapdnp.sferifisdrties gyrypaelids peeradpiqd g the gvater thioughp fri-Blerder.

NE p*er 1 i Plier thedey Ingredients e aqdeqi |26.‘§,§<g oggahfg Tropical Flavor liquid is added to the product in
Lo the blending tank. The blended product is then pumped through the cooler at 4,4 *C (40 *F). The product is

standardized with purified water to an optimum total solids of 3.49%. Approximately 7571 (200 gallons) of
water is required to standardize the product.

60 The fiquid produgt is filled into containers for sterilization. The nutrient claims per liter are listed as
follows: '

66
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EP’0 459 108 Bl G ains Per Liter Sodium nEq. 50 Chloride nEg.
45 Pot assi um nEg. 25 Citrate nmEq. 34 Rice dextrins g 30

Cal ori es J 502,2 (kcal 120) 10 EXAMPLE 4 dinical Conparison of Rice
Dextrin ORS and G ucose ORS 15 BR ¢ ASh1®PH1 st udy was carried out to
evalyate the efficacy of the rice dextrin ORS of the instant invention
conpared to the conventional |l ows. Mal e infants,

3- L&‘ﬁont hs of age, with mld Cblmm’delmarte dehydrati dn sgcondary to acute
di ‘#ihea were selected as canIgQRnes 4" m pand raridonm y divided into two
groups. Initial information o bﬁlbrm%d on ,ag satientqg was age, sex, weight,
initial, degree of dehydrationj pglagmmof d,y,g(;_rgf,]ea prigr to enrollnment, and
presence or absence of vonitiphgira®asel iingedkood sangl es were col |l ected for
determ nations of serum sodi ujrRricpedx<amsijugso chl ori de.| bi carbonate, pH, pCQ2,
gl ucose, urea, creatinine, andcassel al i|tno.sodelgecdinzngdl determ nations were
performed at 6, 12, 24, and 43™0O0rS arter adm ssion. During the study
period,estool and urine were collected separately, weighed, and stored for
determ na 1@fs SOdi um and potassium stool for osnolality, and urine for
specific gravity. Collection periods of stool and urine were fromO0-6
hour s, _ 6- EfudaltirparisBhl Fick TRdNIOHS Sng OfaiEhd o vici Gt s vere estimat ed by
det er mi ni Ag~T ) e dry and wet weights of diapers
utilizétl ta aiﬁihdl Oly WidSaMiadTbit WS evalGlite 8@ BB al @Nthb Acd duRtris DAY thb Rtatiivamios
total fl utsnpdeditcthd comentichat gucnserbasbdlORSMasldilows. yi ng esti mat ed per cent age of
dehydr at i on Mais ibfres, SdBimmeihe bf agei wih tmild Bumbderptet dpdydeation Pergndery i@ adusdiathes wérant s
recej ved sdisto@RS camlidatos dir (ORT and uanderhie ivided infoviive @roupre Inifial ipfaimationdobreinepl @n all
def i t't,, WHieMs et 9P ek wsight]initiel delrees eicdehydsatiom dayf afndiarhes Iprrrtte eprolireenti raneh k
or who voRieFaseP P akgercatqf yomiting Rapelina,Bigodysameles [yprengelipiedipr determinglipas of pesum
tube. Aft W’%@Q%WnF@Q”F&tQ"@W°W t"Hep re'u@a? é’éeav‘c’fPﬂ'ﬁ‘ée d’f‘d Pf’ﬂﬂ ‘V °"a'

i nfants mé?‘%f'"r“é%%%&%f @a ‘H" 6h‘ 'é{ ' psign glg §’
achi eved, a'?f ‘{/' \ﬁés o "légfrf;éf m ?5‘ D[g oufl;'e
w rded

dis avn "
ta(f:] ? g L g Ihg 8 d%:} %Zf ﬁ%% mf :(P Oy d m‘%} ﬁ]he\%\xer n een the

patients Wer @m%.efdemﬁl mtdegm madf w ,h d QJﬂﬁuQ{ed Was
cal cul ate r@e%ta &b aa@ A rb?med&daﬁssaem WS IBng GHE &n&.@m—w‘ﬂm infahtS Racai G hON
wei ght) t oBB % alidiime Af @Wm& chiiad B8 detdi AYHeR dinktdiyliftficaed,] susHbsad Brame St .
Cont i nidussid@ktao Wik oRWR R34uéNiMfe Os wapRh Bl nBRSH b Aasdfadtt Hibs. AHer the
vari ents hd@inigtiaiunt Grand gmgiaiger@me&f A@rthé infdts ward RYSbssed by ichiidal bRaMMERNRS
set at p rehfgrdlbn widamitihdhBvelll € vallopl o Shgdiatias selmiam wasogven 8gsiti) ckidutited @bdoaiing @ithé SD)
unl ess ot mewwscont estinhitecot tigid defidit witfeiblele racdrdee thoongielisthepdriod dfeehydefposi t i on of

t he or q,%] r e Vpolr exmpietiorsa |rehtydralionUibe patipms wére weighaddmd the ABLcéntags 2f Wighboain for each  of
Or al  Rehy iant was nalcuited, 8¢ ifaliowsRI (relby dptiont weiight-admission weight)/rehydratioftjweight tmeSd@9-um

( ol / |_) Non-parametric data was analyzed by the chi-squaregigst. Continuous data was analyzed by ANOY#A or

Pot assi u m'eptyad moasure anglysis of varignts fgrgregtment ditferences over time. A level ofz@nig@nce waeﬁptoa,t i de
( mo™'L) p < 0.05. Resylls gre expregsed as mean * one stand @ deviation (SD) unless otherwise mducatad65
Citrat o ( m%ti? | 3 below sets qut the composition of the oral rehydration si'ﬁhon used in this study.

10 ducose (g/L

25 TABLE 12
__Hr;nr_positlon of Oral Rehydration Solution
Rice Dextrin Glucose

A ‘Sodium (mmel/L) 50 75

- -Potassium (mmol/L) 25 20

50 Chloride (mmol/L) 45 65
Citrate (mmol/L) 10 10

Glucose (g/L) - 25

i Rice Syryp Solids (g/L) 30 --
Qsmolality (mQsm/kg) 200 305

14



RiCe Syrup Solids (g/L) 30

-- Qenolality (nsn kg) - 200

305 14 EP 0 459 108 Bl Table 13 illustrates there were no si gni fi cant
differences in the clinical featurcEP 848 WRABItional status of the study

groups. 5 TABLE 13 dini cal
Features of p,'aL qg B a{} I‘:ﬁnt ry. into t h“d,}’ l'l) ?

le illugtrales there wer ican erences,i the clinica features and nutriti | statu
Ri c.e\“léext r III\'{; S0y 0roups. ﬁ‘%%%‘g& ﬁ‘ s3.5) PR! status gy
Agé““ Mont 9.8 + 4. 1
9.8 + 4.2 Wight, kg 7.2 + 1.6
7.8 + .6 Duration of diarrhea, JABLE 13 2.5 + 1.5
558Es:| mit gdlge cl ‘Hﬁlﬁil ﬁattﬁtépléf P 1ents on Entr into the Study2
19 20 Variahles “'Ricé Dextrln 17 Glucose

14 Table 14 sets out results of bal ance stud(lre&e f;m)fl uid and godt urg

i nt ake. sBot rogﬁp&g)f patients were conp Fespect tmwe
over the st . d ucose ORS patients eee‘ﬁ'v]ed an ORS w 25 higher
concentrat i Weightsodigum Thus, their net sbdl dmlséake was sighi8i€ahiéy

hi gher than. I}%ei%tna%%t g{e‘ ee&pt %aq@[/ﬁgyrj\}ar I_aq]xt_;fl n ORS. TAE}ES 1_'4 f’OS

Fluid and

Ri ce Dexfri Number of stools/day d ucosdZ n =30) 15
n 29) 35 F|Uld Lk hour s 108 + 9
(104 + )9 0- Fstimated [ Henydration 82 + 6
80 + 6 40 (éoPASients enrolled) 19 105 + )
107 < 7, Sodi um chl 0- 6 hours H 5&%
B. 7 [err] ~ hours : 3.9 + 0.
4 CAS hour s 4.4 + 0.4

6.5 + 0.4% 7doibUe3ets ORIrEANS bR studioElr Bl and soditidiifddke.f BAAGbpY of pHtbiten&at
P <0.05 Tatrhgrable Witk teapadtiio GRESIntaKeQRér thsdtyal iperiddUGInddge DRE patieiits tecived ah QRS with f
treat mens, highe coieantraBdnOdl | sodiurb.Jlius, W reDgd@iium intakel wasesighitizdntly highkgRThap atiel istake Sof
The nean spatishts gudnick dowarORshe entire study period for rice dextrin group
55 was 49.9 g/ kg conpared to 65.9 g/kg for the glucose ORS group. Stool

out put of sodi um and potassi um was si g.nl ficantly lower in the rice dextrin
ORS group when conpared to the gl ucos 1dug duri ng the first six hours of

treatmer®®. 15 Fluid and Sodium Intake During Study
Variak_les | Rice Dextrin Glucose
(n = 30) (n_= 29)
3% Fluid (mL/kg)
0~ 6 hours 108 + 9 106 + 9
W, 0-12 hours 82 + 6 80 + 6
o 0-48 hours 105 + 7 107 + 7
Sodium (mmol/kg)
0- 6 hours 5.2+ 0 7.6 + 0.7%
... Q=12 hours 3.9 + 5.4 + 0.4%
- Q=48 hoyrs 4.4 + 0 6.5 + 0.4%
. Values represent Mean + SEM
50 *Significancly different P <D.05

Table 15 sets out the stool output. During the first six hours of treatment, the mean stool output was
lower in rice ggx;rin QRS patients. The mean stoo!l output over the entire study period for rice dextrin group
55 was 49.9 g/kg compared to 65.9 g/kg for the glucose ORS group. Stool output of sodium and potassium
was significantly lower in the rice dextrin ORS group when compared to the glucose group during the first
six hours of treatment.

15



EP°0 459 108 Bl There was a trend towards | ower stool weight and Na out put
at fhe later tine periods of 6-12, 12-24, and 24-48 hours for the rice
dextrin ORS group. TABLE 15 Stool Qutput G oups 10 Vari abl es

Rice Dextrin d ucose EPP 45939p B1 (n - 29) Wight
(& kg) 0- 6 hours 28.7 + 4.1 : 45.5 + -6.7*
6-12 hours There was a trend to S Iower sgc') |g%t aGnd Na output at gh later3 l|2rr'\ 0 -Ii'-i dsG' %—1%,2 ] ??é
hour & .. 24.48 hours 1 rmer&ygr ORS. 2o Bhogiter Tme, perigds of B 18 s
86°7 + 1178 e & PSYL Na (nmol /kg) 20 0- 6 hours

1.38 + 0.25 288+065* 6-12 hours 1.39 +
0.21 1.90 + 0.46 12-24 hDABEE 15 ' 2.39 + 0.27
415+067 24- 48 hours : 4.24 + 0.70 6.81 +
1.40 26 K (nmmol/kg) 0- 6 hours Stool Output 1.02 + 0. 14

1.45 + 0.16* 6-12 hours 0.99 + 0.13 0.97 +
0.17 12-24 hours 1;&#:}8 1z Groups 183 + 0 30
24- 48 hour Yariables 2.75 goDextrin 3. 0%1‘409586 30

Val ues represent Nban + SEM *StatistifBTy3Wsterent p =

EP 0 459 1 B ]7? sets out the net gut bal ance cal cul ated by
subtractin fromnet injak .+TA§Lf 16 5 Net %t B,gl agcg*Gr oups

Vari abl es rin
6 12 hours 29. Dg> 2 0 + .2

A ucose® 101224 hoyrs - 55.0 F 5.6 8,5 98

(n - 29) Ay-48 HBiSs 86.7 F 11.9 79.4 + ﬁ15 zos

58.6 + 5.2 6-12 hours - 25.6 + )

24.2 + 4. Na (mmol/kg)

~ 20 0- 6 hours - 1.38 + 0.25 2.88 + 0.65*
6-12 hours 1.39 + 0.21 1.90 + 0.46
12-24 hours 2.39 + 0.27 4,15 ¥ 0.67
24-48 hours . 4.26 ¥ 0.70 6.81 + 1.40
s K (mmol/kg) :

0- 6 hours 1.02 + 0.14 1.45 + 0.16*
6-12 hours 0.99 + 0.13 0.97 ¥ 0.17
12-24 hours 1.81 # 0.17 1.83 ¥ 0.30
24-48 hours 2.75 + 0.32 3.04 ¥ 0.66

30
Values represent Mean + SEM.

*Statistically different p <0.05

35

50

55
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15 “12-24 hours 46.7 + 5.6

218 + 4.9 24-48 hours ' 69.0 + 7.1

61.3 + 6.9 Sodium (nmmol /kg ) o u- 6 hours 3.74
+ _0.36 4.75 +EP 0459108081 6-12 hours

0.95 + 0.38 1.26 + 0.22 12-24 hours

1. 46 + 0.36 1.30 + 0.40 24-48 hour .

2, Q@/ﬂ- 0. 51 Table 16 sets out the net gut balancexcalgulated by gyBtrasting s OOPOU%"_{‘S@'“ gt '"ﬁ'g’ur S

188 3+  0.23* 0.63 + 0.13 6-12 hours

036 + 0.21 0.22 + -24 hours

0.42 + 0.18 0. 16 1?28?;21}%4- 48 hour s

1.00 + ©.26 0. éS +§0t3§a§gnc Val ues represent Mean +
SEM *Statistically different p< 0. tagu gut bal ance was

significantly greater in the rice dextrin ORS greyRusddri ng the first six
hours of the rehydration phase. Wen : T Qlicode peri ods
o =CQ extrin ORS gr
; .4 3.2 m/kg). Al though

of study, thggﬁ;éjhlﬁﬁui d bal ance for (@up= V&) greater
(55.2 +°3.1 nm/kg) than the gl ucose

t he sodi um cgpt ent ,0 khg gl ucose ORS was higher, there was no difference
in net sodi ufipY %{"4@5 bet ween t he 79r.Ggups duwis*g any of 3% fHur? 3 ne
peri ods over Q- QS Sur pri si ngl y,25wark 4% . Mal ance wasthi g hkr 2 t he
rice dexdrinjoR305gwhen that parare.e as &al uat ed agé( ?’Fhe )
duration of hie gt wgg%fot assium gut KRB dhce ih-khe rice d n—CR%‘%roup
was statistically greater than the glucose ORS group during the first six

hours of thergg@fum meiedhydg) t he rerrair£i7n"g three tine peri oﬁs tB?Sft udy

S
r

f
t hekeswas a tmend douyrssat er gut bal ante!! n‘ttgmé ice dextri S}gﬁogg
conparedeto tlge1f damases ORS group. 45 0.95 1he r% ults of thg’ grzgg[ng rice
dextrin ORS &2 domsrs ORS study i ns\;%a;% h%t oth forml gt pgn¥ 998
effective in 2edtbrhiowrshydrati on. Howevef? +h ‘?)al ance studi es dE€nonstrate
that the rice dextrin ORS 01 t he instant invention was nore effective than
gl ucose ORS iRptassiumq(@retik8L i nasmichqag pnpants fed ri ge6Bekr On1GRS
had sigffficarflt ‘b%ég ?gégge:;l@).zgnd gr eat er Owdlef 8ndb

k2 (A2BYE 16) during thg hoi¥iel 18i x hour reBydbati 8n2deri od

t han gl ucose %g\nl?ﬂu Strend in this gipeck on26éontinuing 675t t Sudd the
three tine peftot E%u 0 48 hours. Sodium bal ance was not different between
the two group‘?aé\]'gpl fe%?%s'hﬁgi gabkhng SBML the rice dextrin ORS, although
cont ai ni ng | owe odiu evel s, was " neverthel ess as efficient in pronoting
sodi um absor pti oRgag gggiggmc;_gsaiw.ﬁr\ehitclp ©8d 02 hi gher sodium level (Table
12). 55 17 %4%""108 Bl Cains . Jains for the follow ng

Contracting St a.‘t es: AT, BE, CH '|DE’ D.-K| Flﬁ’ %rilansl?lr up|d|511 ng’ﬁ“e’ﬁrégx Rours 8t the
oral rehydr at flhod dplence oS Benficanty Sigeel S8CED igjsq; o ,d‘:hgg{e YBaRh& RS fen
a clarifi edehvigionphaser YVhen;agalyzed a‘fosi et%{? 3 1’1&,&@‘{ hydieEa cOERARGNT , sai d
rice dextr iqﬁl"tﬁfh‘?'f‘%%‘mé? @ E(f ﬁﬁj&]‘&:ﬁ;s ;@5‘ WisShighbr, thbr8 Wad o diferéied/ingissotiutigati N
gl ucese pol yniihguaghesetiym SO YU the® foul timd 136ricd$ @ler foadayibina! B@pristolyLitnbann
of claim1 vﬂerﬁ:’fp b{ﬁ?\%ﬁﬁ%ﬁ %ﬂsgk@b&um fhaOp aErd®e wixOdvainaedsacrodOth@ duratip ef
or al rehﬂ}’dr"’estc g0PUT i on of claim 1 havi ng from®65 to 75% short chain
gl ucose pol yns&gssﬂ,fn ot hlanBe in the rice dextrin ORS group was statistically greater than the gluco:e thS
group dﬁring the first six hours of therapy. Throughout the remaining three time periods o(f) :\se study there
was a trend of greater gut balance in the rice dextrin ORS group compared to the glucose N 19'°“pl' tons
The results of the foregoing rice dextrin ORS and glucose_ ORS study indicate that' bot orimt:) : o
were effegtive in restoring hydration. However, the balance studies .demt)nstrate. that the rice dt:x’u't nf oA
the ingtant invention was more effective than glucose ORS in treating diarrhea masmuch. as in s'm S e_r ot
dextrin ORS had significantly lower stool output (Table 15) and greater water and potassium balance t(in:in
16) quring the inital six hoyr rehydration period than glucose ORS with a trend in this direction oon oure
50 through the three time periods up to 48 hours. Sodium balanc:e ‘was not duffel:ent betv:een enevengh P
(Table 18) indicating that the rice dextrin ORS, although containing lower sodium levels, :.las lovel (Table
as efficint in pqubting sodium absorption as the glucose ORS which had a higher sodium leve

12).

) | ¥$ st ool out put

pot assi um bal

56
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gl Gicose® units. 4. A process for clarifying rice dextrin conprising the
steps of (a) filtering the solubilized rice carbohydrate fraction obtained
fromrice flour by enzymati c hydroIPy sis at neutral pH using
filter aid at 35 * Cto 50 [err] ‘bf‘ﬁ?’cqq(ﬂ? (b) subjecting the filtrate to
a second filtration using filter ald and activated carbon at tenperatures
abovg 80[ 5. The process of claim4 wherein the clarified rice

dext™ ?‘ig“%er S' e Wct%%ﬁtL@ A ek, ranb‘éomé ®r 284, L L PO asgert chain

gl uc03e P ucose units. The process’of Claim4 where

the pH of, tmﬁ &#%Watfoh Issu.ms orltairgtigddnfch ath célrb&\yéra@ wABHin SRMaANeddich 8kirinGs
provide r i CQeslfaslthd &,&Wdrm cOMnpBheAE; GBE EPIAR havitg &f gilcEse PolyfnbrOoprbiRof tem 38 %6
short chai n ggeUReshaR kst holyRérs o 210 6Quedsbigase units. 25 7. . The process
of claim4 where the pH of the second filtrate is adjusted to 4.5 and spray
dried to prowe del rahydatighesolstidnivf tiglvirigviay femUESas 80% Shostrebain glucée potynefs. f r om 50
to 90% short chain glucose polyners of 2 to 6 glucose units. 30 a A
processe f 8r The epbrehvdptiorheplutienaf dlaiat 1 baving Gbm 6P dN7564 shar plrineghesbsecholyimess o1 2 tab 3
whi ch conpr igseeseivnitsor por ating the rice dextrin into the solution. 9. The
use of rice dextrin as defined in anyone of clains 1 to 3 for preparing an
oral rehy ﬂiré’tﬁ'?ﬁﬁsssfﬁ’l‘i’.ﬂ”fyéﬁ‘ﬁ ripg,gexiyip gomprigl gJ'B‘PéPPWSI*Péa 35 Clainms for the

fol | owi ng Conf Ef'ﬁﬁtﬁg dé’th'B?d Bmefrafirys by SAzvBiRtin hydroly-

I ed ri &ar ohy
oyt $
oy e i%} ﬁtﬂéf e f e 35%(1%3 A e LS LBt

dextrin having a ose pol ynmer 40 proflle of from50 to 90% short

chai n gl ugosg, ?leéég%f éa-ﬂfct Fherdh e Haited 56 hl{’}{rnk Shas X"Qiu&ﬂe ES{H?&';:?&E of lom S0t

i ncor-poy at i g, h&téhhﬁ 1EES% Dbilrhers H2o b € process o
wherein the oral rehydration sol ution has from 55 to 80% short chain

gl ucose pel YR bicess RECIRMOL @fidie b phil itHE sbedhB @Bt s idiRted ill.0 8118 Bty &ridd to

sol uti on hagprdvid® AteOdexirit hflirilp Sfistose wiyaienprofidl A 5006 YOvR sBortOdhaird glicbs® p@yrhe®OS €
units. 4. Aopzaoaguwmodeamitc| ari fying rice dextrin conprising the steps of 50
(a) fikdering the solubilized rice carbohydrate fraction obtained fromrice
fl our by @&ndheraocess bfyathiro 4 ywhers ithe phitof the iseqoad filiié i sdivatpdfto #.6 end spragl deed 18 Bro@dd o
50 C; and t HMiemdgxisn hayirg) scglucosecpotymer Briflle of drow 50 do 2% ehotd 9bpirf glecoseonolvanars ot P tf
filter aid @&heesaepilsvat ed carbon at tenperatures above 80 C. 55 5. The
process of claim4 wherein the clarified rice dextrin has a | ucose pol yner
profil & of A BFesD feroP'epAing; ey fohydsation, s@'P‘l?Bo‘gea"b‘H'Pyﬂe‘i'aém%F Jhigh grmeises
units. I—"‘cﬂ'p?fg‘é‘gi'US'“BT“Wé"‘?)V’BE%‘g'gn of claim4 where the pH of the second

filtrate [s and s rovi de r|
navi ng & i @3%;{;;25%3 Aoy o7 iR ARty | B o e o ot R
pol yner, i ucose units. 5 7. The process of claim4 Wnere t he
pH of t ecﬁﬁ{sqgﬂ,hgkg,ﬁm%ngaaﬁbg&gdsg 0 4.5 and spray dried to provide
rice dextrin having a glucose polynmer profile of from50 to 90% short chain
gl UCOSE‘ Pl WRécessabr p?eﬂaﬂhg&n oral rehydration solution containing slectrolytes and carbohydrate wherein a
clarified rice dextrin is used as the carbohydrate component, said rice dextrin having a glucose polymer
40 profile of from 50 to 90% short chain glucose polymers of 2 to 6 glucose units, which comprises
incorporating the rige dextrin into the solution.

2. The procass of claim 1 wherein the oral rehydration solution has from 55 to 80% short chain glucose
polymers.

3. The process of claim 1 whersin the oral rehydratlon solution has from 65 to 75% short chain glucose
polymers of 2 to 6 glucose units.

4. A process for clarifying rice dextrin comprising the steps of
50 (a) fitering the solubilized rice carbohydrate fraction obtained from rice flour by enzymatic hydroly-
sis at neutral pH using filter aid at 35°C to 50° C; and then
(b) subjecting the filtrate to a second filtration using filter aid and activated carbon at temperatures
above 80°C.

65 5. The process of glgi_m 4 wherein the clarified rice dextrin has a glucose polymer profile of from 50 to
90% short chain glucgse polymers of 2 to 6 glucose units.
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CIéLms Yor the foll ow ng Contracting State: GR 10 1. A process for
preparing an oral rehydration solution containing electrolytes and
carbohydrate wherein a clarified rice dextrin is used as the carbohydrate
conponent, 'said rice dextrin havi nEP® 45816882 pol yner profile of fromb5.0
to 9.0%short chain glucose polyners of 2 to 6 glucose units \/\hi ch
corrprlses |ncorporat|ng the rice dextrin into the solution,. he_

4 |5”ﬂn?'3‘39\?€h%f ‘iéﬁ' 4 ‘H’é"’ Py pH PEW dare 3?‘1 g}'f" ?g@’tg‘ oy "'T % 80%
shoft: chal n g % 'é°° G "r"’é‘g °y “°°Fﬁé’°'iS’P S i Wﬂ F%ﬁ' %" Brae's
rehydration s ‘f’ (%' “rom 65 to 75% short chal n gl ucose 20 pol ymer s

of 2to 6 glug 6’ dégg laii4 w {hQ 6 9Pind Yookl itfalefid/ dBiel lois £8% vi
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to 3 for prep%r‘fng ano ratlon sol ution 40 for treating
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gekl I rtes Rei sdgxiubjetting#hbi filtrate to-a second filtrStioKuiiy MBORY eictdctivaal 2a8brLatl temperatures

verwendet w rd,aspeipprcdas Rei sdextrin ein G ucosepol ynerprofil von 50 bis

90% kur zketti gen G ucosepol yneren mt 2 bis 6 G ucoseei nheiten aufweist. 2

O al e Rehyds aliat pragess Fuiang 4difein 3ha’tisifedidde dbxtin basShglivoss @BAek ot et frang8ito

A ucosepol ynestsh shoB@hd giidose miyRels)d @ &t BglicosmsinBsung gemi | 3 Anspruch 1 m't 65

bis 75%%eur zketti gen 3 ucosepolyneren mt 2 bis 6 d ucosee~i nheiten.
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8. The use of rice dextrin as defined in anyone of claims 1 to 3 for preparing an oral rehydration solution
40 for treating diarrhea.

Patentanspriiche
Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

Orale Rehydratationsi&sung, enthaltend Elektrolyte und Kohlenhydrate, wobei ein geklédrtes Reisdextrin
aJs Kohlenhydrat-Bestandteil verwendet wird, wobei das Reisdextrin ein Glucosepolymerprofil von 50
bis 90% kurzkettigen Glycosepolymeren mit 2 bis 8 Glucoseseinheiten aufweist.

Orale Rehydratationslsung gem&B8 Anspruch 1 mit 55 bis 80% kurzkettigen Glucosepolymeren.

Orale Rehydratationsldsung gem3B Anspruch 1 mit 65 bis 75% kurzkettigen Glucosepolymeren mit 2
bis 6 Glucossginheiten.

4. Verfahren zur Kifirung von Reigdextrin, das die Schritte umfaBt, bei denen man

55 {a) die solubilisierte Reis-Kohlenhydratfraktion, die durch enzymatische Hydrolyse aus Reismeh!
erhdltlich ist, bei sinem neutralen pH-Wert unter Verwendung eines Filterhilfsstoffes bei 35°C bis

o I




(b) das Filtrat einer zweiten Filtration unter Verwendung ei nes
Fiiterhilfsstoffes und Aktivkohl e bei Tprrperaturen Qterhplb von 80 * C
-unterzieht. 5. Verfahren geng3 Ans Ppruch B vvobel das geklarte Reisdextrin
ein d ucosepol ynerprofil von 50 t5iFs0 kurgketti gen Q uQgQ yneren
mt 2 bis 6 G ucoseeinheiten aufwei st. 6 Verfahren gom B Arwpruch 4, wobei

des zveite Fi lJ) tdgéplmg"uél Wﬁ@ Fr‘-l‘#a\%f Entéfﬁ)grw%n&ng eﬁesehm&gtgﬁés un!:lI rM?tnvkohle bei
sprw—brgetrockﬁ%pe\‘!urr stinbgkidet rin mt eine

G ucosepol yner pr of| von 50 bi s 90% kur zketti gen A ucQarrpoI ymeren mt 2 bis
6 G ucosgeivahgkdnQRmBEABDIBES twabdi Has/dokilirte Relsddxtrin\GiH Eiadds&polyBIEHIoR voNBIbi4Is0% 4,
wobei sdao AyRkettiget-Gluddsdiolymeron Mit2eNs Ediuddbdeinheiomadwdit.ei Nngest el 1t und
sprUhgstroj knet wird, wodurch ein Reldextrin nmit einem d ucosepol ynerprofil
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ber el t gest ablibgeipakebt wird. wédurdie pih citeisdextrinamit Héneart Glucnsgpolyewrprofil von 50 bis 90%
Rehydr at at ikenlsttigen@ligeagenctymBree mi @rbischeBlucasroiphdilemerditgbstatit @rd. unf assend di e

Auf nahtre des Rl adextrins in die Losung. 9. Verwendung von Reig.extrin genfi
el nem dér Vardhymnt 9@6’% Apsgsych 4 wobei dap zgelts| fillis cpub PiRey PiGIVart ¢vpn 4,5 eingestelit und
Rehydr at at iSe/H8geterkppt Aifd. H@%??d?'ﬁrfgst?ﬂi‘f‘"mérﬁ"ﬁ@ o Slugsserofymamesf 1 eo Pis| §0%

f ol genden \WFftgYLE! %meggerlmng@ aﬂ?‘@??ef'ﬁ?"e'i—%?’@'ﬁﬁtﬁ"h‘?’f@ ei ner oral en
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des Rei sdexshydibbatibridicing ORdrhoe? ahren gern Anapruch 1,
wob&ifli e oral e Rehydratati onsl osung 55 bis 80% kur zketti ge G ucose-

pol ymer sphiéstarispriichs fir faigeabh a&meggs@m k3 Anspruch 1, wobei die orale
Rehydr at at i onsl osung 65 bis 75% kurzketti ge 3 ucose- polynere mt 2 bis 6
A ucoseet.niveifdhen ziradsirdialiung ehner dfelsd Béhyanatationslsddhg, leotharenOEiekiRalits dak Kohienhydah®s di e
Schritte urnobebip gbikkirtes Bpidexyimals Kohlenhydrat-Bésigndigl en@endét Mrd.fvidbeitdes Reisdextrin ein

Rei s- Eohl erfincosepeimerefil yon 5Qlibis 99tk kunzkelfigop lvdosapplemédyrt mit| 2/ bie 6 GlecofReinkaitern|

er h~1 t | i ch aphyeist, degdiediufnalmendss Reisdaxiingipidipdfsung uniebt VVer wendung ei nes
Filterhilfsstoffes bei 35 Cbis 50 I C filtriert; und dammn (b) das Filtral
gi npr zwli (VaFENe|gemaR PMeRrugh { erobejatianrple Fiky drstetins!dping 58 bigiBP T dutzksitioe Slusprg-

Akt i vkohl epBémerTB?Pﬁﬂr aturen oberhal b von 80 C unterzieht. 40 5. Verfahren

genr | ¥ orm ? rdrc;i§ f—){(trltn e| Ry rofil
50 oF sprug el Piod gf v L eRbiol ichre

von 50 bF e R S RoPORf oo o e

pH- Vért tV O'Weﬁahﬂn%ura(lﬁﬁﬂ&%ﬁhﬁ oktrirt Bk dfe Schritte viitdst BESIhdd ndsnNet Wi rd, wodurch

ei n Rgj sdext [a) RieMolubMdidhe ReisKohfoRyBRMEMDE dA Qdri emmaté&ebmm%e(oaw RéilkRdnt | gen

Q j t ugpeoi Y MBHAHcH L bl diied RuFIAGHERE: NG VieRrdnllRb Binb BiRérRifssiotidd! eflas - & bis
Ver f ahren gow&prﬁdmmﬂ wobei das zweite Filtrat auf einen pHWert von

4,5 eingest elb) HasUrttat\ eingr RWEBY Pilttratishkuntlr Véiwetduny\Bidés Eilforiitisitoffse |undl @Xtlvkdhid bel t

ei nexy G ucoTeuetaymropsrdil lonsonC bilerield. 90% \  SQ | svrzkettigen

A ygo#pgl ynmeren mit 2 bis 6 3 ucoseei nheiten bereitgestellt wrd.

Pat ent anS pVeifaisien gprofi8 Anspryehnti abei/dast gelidrtesiieisdextrin@ Glucogapplymerpiofil van iy bis 90%

W er | . || yr kyziefipy Gligosapebimpen Pl 2 ais Flepreseiaiipgauiedithal t end El ektrol yte und
Kohl enhydrate 5s6\ wobei ein geklartes Reipdextrin als

Kohl egég r Prfa@@§ tga'ﬁéﬂ éi'i'qpr"f?'é f"\/\ﬁql?a'eqas iveite Filtial isuh °'Wﬁ%%é%g%ﬁ%ﬁﬁy?g%ﬁg§r';‘ﬁx‘f
O Wil C S o .
bEae6, O e RULHRS oA e AR &a@wafes'" 0 BeIsgE R Orei s cdet 1 s | n

d\e LGSuf]g vwgh%“gemé[s Anspruch 4, wobei das zwsite Filtrat auf einen pH-Wert von 4,5 eingestelit und
sprUhgetrocknet wird, wodurch ein Reisdextrin mit einem Glucosepolymerprofil von 50 bis 90%
' 50 kurzkettigen Glycgsepglymeren mit 2 bis 8 Glucosesinheiten bersitgestellt wird.

Patentansprilche fir folgenden Vertragsstaat : GR

1. Verfahren zur Hersteliung einer oralen Rehydratationsidsung, enthaliend Elektrolyte und Kohlenhydrate,
wobei ein gekidries Reigdextrin als Kohlenhydrat-Bestandteil verwendet wird, wobei das Reisdextrin ein
Glucosepplymerprofil von 50 bis 90% kurzkettigen Glucosepolymeren mit 2 bis 8 Glucoseeinheiten
aufweist, das die Aufnahme des Reisdexirins in die L&sung umfast.
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gomAB Anspruch 1, wobei die orale Rehydratationsl 6sung 55 bis 80%

kur zketti ge G ucose- polynere besitzt. 3. Verfahron %gm#8 Anspruch 1, wobel
di e-oral e Rehydratati onsi 6sung 65 bFB 0598 P ket t i ge G ucose- s5

polymere mt 2 bis 6 ducoseeinheiten besitzt. 4. Verfahren zur Kilrung von
Rei sdextri h

Rei:g-Kohl en y%mh hgg% MSE” |e durchmg%gely'?r% .{G%%:} &y’f?ogiﬁésg)égllsr& éel{"% ©
erhANLt[i*h i st b el nem neutral en pH Wert unter Verwendung ei nes

Filterhilfsgst Vérfaﬁr%n B SihiAnsprudh £ whbbi die orale Fiydrathtiohdidsig 65%9975&@?@2%@36 Sl se-
Filtral einer @Wrg.amzﬁislstm@t,gee,nhdug}{&g,u)/ervvendung eines Filterhilfsstoffes
und Aktivkohl e bei Tenperaturen obsrhalb von 80 I C unterzleht. 5. Verfahren

gem B Ano. ,4pr ugiahrén zoneRiting tausRegpdsdrinl da dideSchrike XinfaBtNbee lighenee 0OS epol ynmer pr of | |
von 50 bls 90%@6die soluiigierndk deisikgidenhidratizabtion, €ip aduychtpneymnatische HydrbigseBaus Reismshl
G ucoseei nhei t exhétlichvig] ket singn nhidreka pldverigater Berdprsiprgugites Filteritisaotios bel 357 blse
Filtrat auf ei rfNCHiMiemewng doon 4, 0- 4, 8 eingestel It und sprihgetrocknot wird,
wodur ch ei n Rei(Bkidsstfitira oippr zwaitenciitration WC'es ¥qneengivngr qites Filtprhiliestofiep urisi Aktiggbig bei
kur zket | gen G UteFwepYIe) Reargfe vep B0 L uplesZiet 3 ucoseei nheiten berel tgestel |t
wrd. 20 7. Verfahre enr 8 Ans ruch 4, wobej ~das zvvelte Filtrat auf eonen
pH Vort vor® 4 %fi%‘ D dnparch 4w ggu B ERIAI P 8&’°°W&ﬁ°"éY°ﬁ 50 bis 80%
Rei sdextPin nf¥#¢ %"%?8%%%%\'9} P'f) SRy e:‘3’(?“ f"gt 90% kur zket t i gen

d ucosepol *negee; b/Lniprﬁchq 05 %84 ARRL FRA ¢ 45‘1mggs‘i5ent und
Ver wendung vo r » i 1 i o
vervendine Vol m;zé”z‘f B DL e e

r&lng von arr oe.
Revehdi cgt | ons Revend]c Jpn.s pour W Etats contrac ants sul vants: AT, BE,
CH DE, D G #dRaho®gorhiz Addprubit)a, Mhbei ol RNditel Fil2P bot L pRawdretands, SbAidsR und
oral e cont enasﬂrmﬂaﬁbclebtewtrd olodlieh i Rbisdemind PO BRI tEUCOSIpaymeiprbfi 1 VR 50NEls 90%
dextrine de rkuzzketigehiGiicesepdyindranitiit Zbi€6 GhBRedmatenterctgsi@iydr ate, | adite
dextrine de riz ayant un profil de polynrbrs d glucose de 50 6 90% de

pol yner es de Yirvandey goncRaisdadrirc gemiBe eitken e ABsptixahe Msbidl@ Zyr (HeGetiung neP .oralen
Sol uti on de rBéhydreigionsidsyng ar Behandleng|vep Piavhemrdi cati on | ayant 55 A 80% de

pol yneres de gl ucose A chahne courte. 3. Solution d, r6hydrat ation oral se

de | a revefareicalons] ayant 65 a 75% de Ipolyrrer es de
cha~ne courftegenglcations R?“DF?PFFP? %"@F‘ﬂ'&‘é% vanjs : ﬁ’gﬁfﬂé Dgo'a'ﬁ FFaG%I'EH W-d%h ?En

de |l a de%?trl n ' corqorengnt es etag la fr|
car bohydr at & utlfm%{'ée ti en nt Tﬂﬁ c r o ? tu nﬁ 1219 d%

dlte extrine
hydro! yVQ Ore on Té' e m'°°sgnt 1 ad 9
entre 35 C ety cE? & Ebt %0% lﬁ@;ymglle glu%'&'s% %ﬁa %%&{ﬂ% ungelLsTécon
filtratign en’ ut| i sant un aUX|I|a|re de f||trat|on et du charbon active b
des tenper gf Usdisiods d&w‘y&ratgl%naﬁala d6ta revenbibAiEn & QuysHe 55 me&%m&b@& Gruédse b2
dextrine de rénginekaktfi ~€ a un profil de pol ynbres de glucose de 5

~/ : 3. Solution de réhydratation orale de la revendication 1 ayant 65 & 75% de polyméres de glucose
40 chaine courte de 2 3 6 unités de glucose.

4. Procédé pour la clarification de la dextrine de riz comprenant les étapes de
(a) filtrer Ia fraction de carbohydrate du riz solubilisé que I'on obtient de la farine de riz, par
hydrolyse enzymatique 3 pH neutre, en utilisant un auxiliaire de filtration entre 35°C et 50°C ; et
(b) soumetire le filtrat & une seconde filtration en utilisant un- auxiliaire de filtration et du charbon
activé & des températures au-deld de 80°C.

6. Procédé de la revendication 4 ol la dextrine de riz clarifiée a un profil de polyméres de glucose de 50
3 90% de polyméres de glucose 2 chaine courte de 2 & 6 unités glucose.

50

6 Procédé de la revendication 4 ol le pH du second filtrat est ajusté 4 4,0-4,8 et il est séché au jet pour
donner de la dextrine de riz ayant un profil de polyméres de glucose de 50 & 90% de polyméres de
glucase 3 chaine courte de 2 & 6 unités de glucose. _

65 7. Procédé de la revendication 4 ol le pH du second filirat est ajusté & 4,5 et il est séché au jet pour

donner de la dextrine de riz ayant un profil de polyméres de glucose de 50 & 90% de polyméres de
glucose 2 chaine courte de 2 3 8 unités de glucose.
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a 99%)(,O| yror do glucods a chaine courte de 2 a 6 unites glucose. 6r
Procd4# ip | rovendication 4 ou le pH du second filtrat est ajust6 a
4,0-4,8 et il est s6ch4 au jet pour donngr d.e la ddxtrine de riZ ayant un
profil de polyneres de glucose de %045@&%%16 pol yneres de g' ucw A chaw
VQurto do 2 4 6 unites de glucose. 65 7. Proced6 de |la revendication 4 ou

| e.pd Hu gecandad bd fréthatbivde @dkbE arstlygribn dolon P qBERGLeUs lobdnalRiidhs £PENET
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de carbohydr®88" | adite doxtrine d, riz ayant un profit do polymbres de

gl ucose_d % de pal ynbres de ucps ai ne cqurt dg 2 4.B

it do 8 % fﬁ@?&é&fg&@gﬂgﬁ%ﬁ%m a8 PsRiE e S BB 8 R e dans
la soluti Qn.™1 “"Pro.c=d4 dp la revendicatJin 1 oOla solution de

rehydr at alyi ORo@b@ S 1R repehariaiBh %0 GC1a ROl EeSahydRtaBiniG A5 & 66 £ Atk U8 JoMbrLE o 3-
Proc~d6 de |guchbsancingdh bdife de 8 slufitgs @b Yildosd) de rehydratation orals a 65 &
75%\de’gpoly res de glucose A chakw courte de 2 A 6 unilds de glucose. 20

4. Proc~d@. poecusdd pduar iclafificaivh ide R ddsride ddGi2 xdniprétantde étdpds ONPr enant | es st apes
de (a) filjyr (dsitfer &s frgptiord de cabeilyyaioadueridl solubilizé gad Ul bhtient dgule farivie et paent
de | a farine dedrolyse epgymatique & @HysuUtrecn Ziflivart trg aisitidive okl filtratioh erecdd * Gbi 40i*Sant  un
auxi i ai re de (hishymelire lorfiltand upe SHsonde @itgion30 utifSant ustaufilslre dofiltralign Bt du tharbbh | t r
ne ascaehde fi lactivédidemtempéraivps dusdofRide @8 Guxiliaire de filtration et du
charbon 26 active b csc to, m@jresg au-dola de 80 I C 6. Proc6d4
de 1t revEndirepidhore a reyendieating,d Ui im dextrive P 9z gvafq § prisieofil de, polymégsside gipgose de 50
pol yrbres de® Prateralymaees gp olucage) 8 chpie coiip i S Uunitesi gusesen chaj ho courte de 2
A 6 unite u .30 . .Procedd . de 1 F.qvsdi oJon 4 I H second

i e rare ch i wmmige (R S e M alf Sanolpl W TR o
de riz ayant i e%rcagﬂ,gm(fgegg%fiﬁ@%pdg? &ﬁs ¢6se 8¢ a Y% de p(ﬁ)y P28 de
gl ucose b chai Ahe gou'rfpe' de uni 0os de gl ucose. 7. Procedd de |a
revendi cchl Qiocad e laGredhbilllors £ 60 MpH bl bécBhd MPd o0&t Sk S £5 4y iPesk bachd af ol poir!Chd
au | et ;pour @Bbner do 1EIBRINRY géRLayai UAkdAl Mpofifharos Ao 3KiEddb dblBo B9B% de Pdfymeres de

pol yrmer es  deyn@bdsGOshenéleouRddd'e §@Unise apglovsd)r es de gl ucose a chaine courte de
2 a 6 unites de glucose. Revendl cptlpns pQr |I'jtt contractant sulvant: OR

40 (1., Pr aeletidicstiong pop iiED icontradtannsuiddt U6R on de rdhydratati on oral e

contenant des electrolytes et un carbohydrate 90 O util.ipo une dextrine de

riz claeifi ceocded tdamréngrationc diwpeo selviton dis  Shydutdiionl rogalee coritenslit t dos cidoctrolytere otlen r i z

ayant un pr aibehyditenyl aprifiisednel dexying g sl clarifiés, en BB cerepqsatt gderesrbabydiate.dédile ose

A chat ne co.9epfRecdejdz pyapt @ RIPH (dp PRlvRRrey) Pe genee dgy P AW e pRlymeresriaodiysetead i on

de | a dextr iﬁ’i@'"?j'é’#f'«? do aéng urfitgs de glucose, qui comprend rincorporation de la dextrine de riz dans la
solution. '

-2 Progédé de la revendication 1 o0 la solution de réhydratation orale a 55 3 80% de polyméres de
" glucose 3 chalhg courte.

3. Procédé de la revendication 1 ol la solution de réhydratation orale a 65 & 75% de polyméres de
50 glucose 2 chathe courte de 2 & 6 unités de glucose.

4. Procédé pour la clarification de la dextrine de riz comprenant les étapes de
(a) filrer l1a fraction de carbohydrate du riz solubilisé que f'on obtient de la tarine de riz par
hydrolyse enzymatique & pH neutre en utilisant un auxiliaire de fittration entre 35°C et 50°*C ; et
56 (b) soumettre le filirat & une seconde filtration en utilisant un auxiliaire de filtration et du charbon
activé 2 des températures au-deld de 80 C.

l . 4 L L S * '




sol uti on. PRgcedt de la revendication 1 ou la solution de r6hydratation
orate a 55 A 80% de pol ynmhres de .,*. = - ' vl a~
tszhlgute. - troc~d6 de la revendication 1 ob la solution de r6hydratation
orale a 65 a 75%de pol ynbres de 50EP 045919 Ble 5 chatne court. de 2 A 6
uni t6s de glucose. 4. Proc~dd pour la clarification de |la dextrine de riz
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