SNACK Abstract: The present invention relates to a soy based rea

| ow-fat high protein snack food and a process thereof, said process
conpri sing &mﬁgﬁa§y%o-eat lowfat, high protein snack bYCHEO%BIIHg in a

ri bbon blend, full fat soy flour (5-20 % bengal gram flour (24-40 %rice
flour (18-20 9%, chilli powder (0.5-0.7 9%, salt (1.8-1.9 9% aiwain
(0.5-0.7 % ANRNESOHOR THEPREPARATION Q) DY BASED LOW-FAT ANBHIGH i n
turn, is mxed with water (25-30 BROTEINBNACK ni xer to form a dough which
I's extruded into desired shape and thickness and baked for 15-60 m nutes
at a tenper of 165-190 Cto finally obtain a product having
protein o ophetinea) BIYAE % . fat (10-11.5 9%. 1 6 NOV 2604 WO

03/ 079815 PCT/ | BU®/ mesem4nvention pRECKSSseydRseHHEW HRERA RSH| pBMEiDEnBOWNBASED
LOW FAT AND Iﬁﬁgf&layfm, LGl F: The.present invention
relates to gwg%jfogased Iovlv-fat agﬁgﬂ?gﬁﬁé?‘?t“g'}ﬁ‘%ﬁ‘as?ﬁ*and a process for
the preparation of soy based | ow fat and hi gh protein snack. Background
Art GCener al lggek Akture of a snack food involves some form of extrusion

of cereal/ 10 pulse dough followed by frying. Sone tinmes such products
are al so roast edOensrallyimaogfacture of a snack food involves some form of extrusion of cereal/

Title: A PROCESS FOR THE PREPARATI ON OF SOY BASED LOW FAT AND HI G(Ij-‘ f@%@‘l
-to-e

10  pulse dough followed by frying. Some times such products are also roasted for direct
consumption, such as papad, or wafers. It is a common practice to add fat (shortening) to
obtain the product crisp. In many developed countries they are usually prepared by high-
pressure extrusion to achieve high degree of expansion. In India these are made by forming
extrusion (or sheeting by rollers) optionally with addition of some leavening agents

15 followed by deep-frying in oil or roasting, leading to a crisp product.

A few processes available for the production of low-fat products in different
countries are described.

Reference may be made to, Lanner et al., 2000, The Procter & Gamble, Cincinnati,
US patent No. GB 6033707 wherein a fried snack product is extruded and shaped into a

20  design. The dough is formed by mixture of starch-based flour with a specific ratio of
gelatinized starch and an amount of protein. The emulsifier keeps the integrity of the
structure of the product. However, this product is deep-fried and may not result as a low-
fat product.

Reference may be made to Reed et al., 1999, The Procter & Gamble, Cincinnati,

25 US patent No.5922386, wherein a reduced fat, shaped snack product having light, crispy
and crunchy texture is prepared. The product has the fat content of 20-38%. However,
this product is starch flour based and the fat content in the product is much higher than in
the present investigation,

Reference may be made to Lodge et al., 1995, The Procter & Gamble, Cincinnati,

30  US patent No. 5464643, wherein a low-fat, shaped fried snack product having light, crispy
and crunchy texture is prepared. The product is starch flour based with 3% hydrolyzed
starch. The dough is formed and made into sheets and fried to provide a snack having 20-
32% fat and having more flavors. However, the fat content in the product is much higher

than in the present investigation and the product is not soy based.
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they are us repared by high- pressure extrusion to achi eve high
degree of e%) é@@ In India these afe made by form ngPCEROMESON (or
sheeting by roll ers) optionally with addition of some |eavening agents is
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soy based.

25 Reference may be made to Ueda et al.,, 1991, Otsuka pharmaceutical co. Lmt.
Tokyo, Japan, US patent No. 505270, wherein, a high protein nutritive food which has a
protein content of 40-85% (based on solids) is prepared by heating the dough under
reduced pressure using soy proteins. However, the formulation and method of preparation
is different from the present product.

30 Reference may be made to Gage et al 1988, The Procter & Gamble, Cincinnati,
European patent No. EP 0287158A2, describing the preparation of extruded-cooked snack
chips comprising corn, fat and water. The chips are lower in fat and higher in fibre than
conventional snack chips containing up to 1% emulsifier, having light texture, an

absorbent material for crunchiness. Process involves extrusion cooking to 60-80%



fried and cooled rapidly. The snack nentioned here is wheat based and not .
soy. Reference may be nmade to Lodge RWand Allen CH 1993, The Proct r N8V 200%
Ganbl e, 15w90%#9 ati, US patent N. 5188859, describin the ocess for
preparing a | ow snack with a light, crispy, crunch¥® %4 made
frompotato flour, sheeted, cut and coated with oil and cooked wi th hot

air or superheat ed st eam The cooked snack contains 10-20% fat, having
fried |ike edatnizationapd fried\in shortening. Hewehsn this oreduelnisraseparsdtty pxdmsion f 1 our
and not soy cookih@ ah®fs@b@aRdY be made to Young et al., 1992, The Procter

& Ganble, 20 Cncinnati, US patent No. 5171600, wherein a process for
preparing a | owHeferencs msy e %&&Wﬁ%W{l%ﬁvWH&“h Iqghg Fells, 8, U$H, Wext ur e

prepared fr gimd@08@9089t Fhéteih] Mixpardbe flel@LereAYdsddUhadk préatict 416l Bfkparkd i €d tO
noi sture of 5-15% and excess fat removed by superheated steam resultl ng

in a snaék AIMinigWIvatebsqrbing compeaet b‘s’erwa\ﬂmmr@rng qomvgnep'r sducstarely not
soy based. %nﬁﬁé&rﬂkcﬁtaﬂﬁé? .Qﬁdﬁﬁ'@%lie@ waFatef tofform dd she%&%@mto

phar maceuti cal Li nt \H}:? Ege US pat ent No. 0," wherein, a
hi gh prot ei RefR§PS dsfeinthob il i ferm 4 dénacbr"ﬂtbe'iow fe'o?ﬂn&ent chfs i3 8etgbos (based

on solids) b@eapbfsﬁdlﬁrﬁdc&{dematl ng the dough under reduced pr essure usi ng

soy proteins. ver, e for ati and net hod of preparation

different fromt e'?i’F%@@h PAdE B9 ard&g Hé?éy‘gﬁ(!eldﬂ‘ﬁfalg q?rgdé ‘Q%P"é‘dbe et al

1988, The PNO0c4769258, forHal peepar@iiohCifran akpandedliuécnmnbaﬁat .ﬁaﬁl&k ;NﬁductElE’ ghéP7158A2,

descri bi ng eparation af. extrud ed rising
corn, fat agcghp i PO% Wer’a%hogb"%g é’o']e'(’w\%ﬁ Fwaﬁgéfsbs%fﬁ'dg ﬁ?r@'ﬁ’ ?“t F?fmf)F‘ffF'é t han
conventio nabonmqu eximdpdsand (ﬁllﬂdatl 1mt pidy tagst 4 lowifdosaari] Brie Snagk thatmaeniiongd hdrght
texture, ani.abggibgnt material for crunchiness. Process involves
extrusion cooking to 60-80% 1 6 NOV 2004 WO 03/079815 PCT/|1B02/01154 3
gel atini zati on rence &Wy bemadede Qpen Bhew and et P87, DigiSsBalion §is UK patent epar ed
by extrusi ofo, £08ki7AJ vRlid, Svate? i added &la riiRi Iard
MJ, 1988, WI Il ard, %a ho Ilza a,lla[l) UAf11 g%ﬁea% %dglg atﬁ‘gae/\:’eln
an expandedstieh and coakedAp eiyaa glastisriask wﬂmbmet@r adspteBhe e piegesfaredfried

| ow- wat er - alsgyi RiINGNE BRIRGD 84 be ammc@@ vomtcﬁgeuﬁ&@ogopl ﬁelﬁ%rmstn& r G 2
starch conmponent. The total dry solids are m xed ter to form dough,
sheeted, cuglieptihe figishedensoduichas p high fibis cpesent end fat @owfamoaetheé%s Abek with
lowfat confgitded TJ&u@t k% IHHEIH:X & arGl?B%@& RES erence
may be made lto V\vP i ND 36, St I ard, ?dahgqugﬁale‘?&a{w?g%%%aseﬁé pat ent
10 NO. 4?692‘8@‘“‘1"8’1‘“‘% he prepar atl on of an expanded fried cereal - based

snack product i RefHreh@imayseiide &Iwmarhwmseavm@rﬁ@;h@lpa& @U@R”@i‘ﬁaxcn@
hi gh- wat er - ﬁ? 49’%%(‘?3” conp nent and a starch nponent, extruded and fried

in hot oil, hetsiRe foygh is prepyred fﬁ’?bbg’ma'?sﬁﬁ’t“gﬁ%‘ﬁf‘i"&‘?ﬁéd“%W%ef' is
cer eal baseahsoraag esnipoacht BfRha stEchnififoned, mixedwitihamerad troh @biigh,lEdided @S Bol t on

UK, UK pat eﬂ'lted to form a snack of low-fat content. However, the product mentioned here does not contain

25  soy.
Reference may be made to Wiker and Cunningham, 1983, Kansas State University
Research Foundation, Manhattan, KS, US patent No0.4421770, wherein, a high protein
snack food prepared from egg protein by involving a process of heat coagulation. The
principal ingredient is starch in the batter mix. However, the product is not soy based and
30  not a low-fat product.
Reference may be made to Howard AN, 1982, South African patent NO. ZA
81/7470, describing the method of preparation of crisps having low calorific value even
when fried. They consist of discrete cooked portions of dough of gelatinized starch and
cereal bran other than rice bran as a fiber. Oil content is preferentially 5-30%. These are

35  mainly starch-based crisps and do not contain soy.



15 NO 2178637A, wherein, water is added to a m xture of wheat br an and
ungel at i ni sed starch and cooked to give a plastic mass, which is BeNUEdZé]gl,
and cut. §, /t EI eces are fried in hot oil. The protein can be enhance
with casein 08By protein or wheat,or corn gluten. PRETEOMIShe(

product has a h| gh fibre content and tat nore than or equal to 5% The
finished product is rich in fibre and starch based and soy is incorporated:

to increase the Referensednay;be muktte Toft JGel 280e BiendapaPrapds InaeldJS pateat Noar d M,
1986, W I amzsbﬁ%&eﬁ% high plotdin &%ed%c?%@%mpm ta‘b@%ﬁﬁﬁ%ﬁm ?Gvﬁﬁ n,
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t he product nentioned here does not "contain ?"i* : ence nmay be nade
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snack food prepar ed fromegg protein by involving a process o eat
coagul at i on8UPA&Y BIPteci pal i ngredient i-s starch in the batter nix.

However, the proplifétnde mdyWe Bl O REQINANB andORAIRE T, 197, fxﬁaﬁte&sefé%r
Reference may he nade to Howard AN, 1982, South African patent NO

81/ 7470, dodkeries NGCERE Rk AgHERIYe H?e\ﬁ&ﬂhﬁooﬂl%ﬂ%rq‘eé?s@msawr@cq%fnr

cal orifig ValepingVe Neguiddetasdd] In8flitiond9YoaledBRll ProteRtf fdddSFb@ice FIROKBEsPOr ti ONs
of dough of gelatinized starch and cereal bran other than rice bran as a

fiber. O ghdesreating the sgeds tofendsr themmuiskgpokings seokipgehe spedsrand mashing

st ar ch- bas e%&ﬁixﬁ@&vnﬂﬂﬁhtﬂ@mﬁ@&onﬁ&ﬂig%bﬂal%ﬁrs dil Red@¢., 200 WalePR/OAPS 15
PCT/ 1 B0O2/ 01154 32‘? g?m be made to Toft JG 1980 St andard Br ands

Inco. US pa gh, gy erein, a high protein extruded snack food

gorrplrl Si gg ? pl a&tﬂsrencamwemage{o Huhhrm U978, RENEt3A PUSGA (b, St. afoﬁﬂam g our is
evel ope

prepa S|n h and so bean. The snack
food is Aut PQ?‘F |4?§/E’§gp‘§‘?%? atpét %pé’“? ﬁs‘(}%@xq&P A utsd| of 5
18-20% Howexgfe usingi oy @Fd?dﬂﬁblate&r@@ﬂoﬁddl SS!y PORinBNatd & inltBS Finb R Feld
| ow-f at prodHlﬁf] and nstEe sour e of praotein is _from animal and Iant

sources. Th¥ © Fiuetys E‘H’gﬂg’lqmé}‘eﬁf@“"tg@°Wé¥?r’s‘5‘§/f°ﬁ‘"f’6‘f"é9“ns b3%ed er ence
may be nadeoi prob¥seldlsanptolefds and Radke TM 1978, United States of Anerica,

Secretary of Agrjcul ture e 4 7 descrj bi rocess for
to prepa?/i ng agl%s o i3 8ma$ﬁfp?\tuflygmg 5‘ P& itcRagen N@?‘&gﬁ% E‘)}’é‘&""iﬁ‘r oduct .
The processa pméslsl @ prépatieg 4 pgtetmaacened@ lstdaschBéH;J ConsishRd Yy plotéiy) Aikd d,

cooki ng the %ﬁadgncg mas hj ‘gh @‘H‘fm Xl n %]h nmet h| Nl ne conthal ni ng

cereal fl oul2ey B driedskim milk, wheat oy, pot P, 6V°f8tFn"f‘ ngFgRg At t%%’taﬁcﬁded and
fried in oi hnd e fmixingcolhe myedtms rmdecshﬁg khifasdand L8diBg tHeadembidhgRvdttna Co.
St. Louis Blgﬁaeéegs (garé? %lh?ryo 61tt|€'1% %n 0 %t%ibes\/\gqn baitmg %e proJuct gllg\gesde‘éjy asnn ack

food havi ng
dehydration. The dough pieces may be fried also.

25 Reference may be made to Blagdon et al., 1974, Ralston Purina Co. St. Louis, MO,
US patent NO. 3849582, wherein, an aqueous mixture of a pre-gelatinized starch, soy
protein isolate which has not been subjected to the gelling action of heat and a starch
modifying and complex forming agent is shaped and fried to give a product with an
improved crisp texture. However, this product is deep-fried and may not result in a low-fat

30  product.

Reference may be made to Nestle SA, 1974, British patent NO. 1350547, for a
product, containing dough compositions of 14-16% protein, are extruded, frozen, sliced
and deep-fried. The product under consideration is a fried product, which will not be a

low-fat product.



texture using soy protein isolate are devel oped. Soy protein isola %W?
the formof gel, which maintains the structural integrity of the l t.'Um*
However, the fornmulation is based on processed soy proteins Reference my
be made to BEPARERp et al. 1975, US patent NO 3911142, RAEFIFALISE 20 g
process for preparing a protein snack®food is described, consisting of soy
protein, dried whey and dried skimmlk, wheat flour, potato fl akes,
flavor etc., addReiRyencemaydbt madetofatost al 1973l Japaneserpatént ROt 3436229 dectibent s and
resting the . i ; LA , | shee f dough
and cutting"Pars” ShasBR kAR dSSRES 88 ARlfle s Bl I RRS Sed

dehydr at i onheatadeto dasgelhdepp@eccanyrgdienh Eherr it iscuttosform pigcaRdé be Eieder maptebe nmade
to Blagdon gferding spts}/oatel@ithb@n Purina Co. St. Louis, MJ,  US patent NO
3849582, wherein, an ‘agueous m xture of a pre-gelatinized starch, soy
protein Psol ate which has not been subjected to the gelling action of heat
and a star cipypijdePsithyinventdad conpl ex form ng agent is shaped and fried to
give a producg with an inproved crisp texture. However, this product is
deep-fried and nHi mai objess @f theipresent inygptioads toFmovideowy desed fwy-6at endckighay be
made to NesSplofin¥dackl974, British patent NO 1350547, for a product,

cont ai ni ng dough conpositions of 14-16% protein, are extruded, frozen,
sliced and deepdfothegabject|q thnarsens invigntipa s womevNidees propass far shezpréparation
product , ;pWhip£4dy Bhded 10WOfat 438 hilkh pkdtth Atk product. 1 6 NOV 2001 WO 03/ 079815
PCT/1B02/ 01154 5 Reference may be nmade to Sato et al 1973 Japanese patent
NO. 3843622, desiiothseabiecs ofihs present iypnsion ds ta groyide maximym jevelgsf uglizatiemn and
veget abl e N8t Ry fdhiSha rehdRtotdakindéiomulsiiofam heated to | argely denature any
gluten. Then it is cut to formpieces to be fried or roasted after being
spray coated wi t4nodier objest pfthe presegtinyention i ipamevidan lowsalore shadkoj ect of the
present invention is to provide soy based | owfat and high protein snack.
Anot her obj ect of the Presgnt invention is to provide a process for the

pr epar at'f onSummagy ofdpeInyention | ow fat and hi gh protein snack. Another

obj ect of the pragasehtMinetibn Relitss fo0a BEYOVdsSE 10wz prétéf! snRdk a4 1 zation
of soy flour in ready-to-eat snack faormul ati on. Anot’her qbject of the

present i nvBREssHIPrite Rrepaatigy rhigeybasedipw-fat ard hish petein snack &gl fatsey t he
I nventi on TReurPg&E BBir, HERAE, igelatiniRd3faRh, aRall pRY¥s. Pased | owfat high
protein snack and a process for the preparation of soy based | owfat and

hi gh proteipn spack fromfull fat soy flour, gramflour, rice flour,
gel atini® edB§?ﬁ'F1:‘ilﬁs“§§f°f' of the lnyentign

Accordingly, the present invention provides a soy based low-fat and high protein

snack having a protein content of 24-25% and fat content of 10-12%, said snack

comprising of’

i. Full fat soy flour 5-20%,

25 ii. Bengal gram flour 24-40%,
iii. Rice flour 18-20%,
iv. Gelatinized starch 4 - 5%,
V. Liquid fat 6 -8 %,
vi. Salt 1.8 - 1.9%,

30 vi. Chilli powder 0.5-0.7%,
vii.  Ajwain powder 0.5 - 0.7%,
viii.  Baking powder 0.25-0.35%
ix. Lecithin 0.25-0.35% and

X. Water 25-30%



20 Detailed description of the Invention Accordingly, the present { g NOV 2004

I nvention provides a soy based |lowfat and high protein snack having a

prote| n con 24-25% and fat content of 10-12% said shack corrprl si ng
. Ful | Wt’@%%lsf | our 5-20% 25i i Engal gram f | our 24 PGHHRI/R1H4:

rour18 20% iv.Gelatinized starch4 5% v.Liquid fat6-8% vi Saltl 8-1.9%

30vi.Chilli powder0.5-0.7% vii Ajvvaln powder0.5-0.7% viii. Bakl ng

powder 0. 25- 0. 35947 30 ¢nabqdimaanh,the mventmg opresides 3. lwtfat bigh psweis InBk N@YIng004 WO

03/ 079815 P@’bﬁmlﬁlﬂ.%rangebﬂgngmgdl ment, the invention provides a

| ow-fat high protein snack having, calorific value in the ran?(e of 390-425

kcal s. Another efPRIBAr ﬁE‘H‘Ed"BFntl"ﬁ@e inygaiien peavides o lewgfathigh preteinf saackitiaying pr ot ei n

snack havi ngulkbiehdst cleﬁg&stbymkanm%obs QRd GhéhP viluo T val ue

in the rang&ﬁ_of 4, 5 to 5.0 Newtontgy%tl |1 anot hgr g/ﬁgoc%@nﬂéﬁfd‘gfio

i nventi on Vi%es a | owf at h| gh protein snack having acceptable sensory

level with res pemtu idbt}féf)bxﬁbodnﬂé}@%ﬁﬂﬁﬂﬁ@ntlénaﬁbﬂdér&jloﬁ?v\lﬁ{ Righ pFH?enﬁl s1‘i_hck poi nt
hedoni c sca:be W th trai ned panelists One nore enbodi nent of

i nvention p BW%aé?%epé? l’frsﬁ%ség’sle‘f ith FrEPSSY 18 Selp PPRSAFaBAE, ta%aaweﬁagee Sr ow f at
and hi gh prpmetmaaﬁ@@memdnaosﬁinehwhamss conprising: a) blending the
fol |l ow ng ingre ent thoro to obtain an uniformdry mx, 15 20

| NGREDI ENTS W ( )3“’ mpre e f"i51 g‘Fa‘%gfé’?fmeﬁl“B?R PIRVidefo propess B?éﬁb“al’re@raém of our
24-40% 1oi i soyPased lcﬁ\ilthwncﬂlﬁgh?ﬁ%mlsﬁack@d Qld ﬁ%oémoﬁlbﬁﬁﬁéq -5%v. Salt

1.8-1. 9%
8-1.9% Spices Vi)len ing tLe {“ollgwmg 1ngred1ent tl?oroughly to obtain an uniform dry mix,

INGREDIENTS Wt (%)
i. Full fat soy flour 5-20%
15 ii. Bengal gram flour 24-40%
iii. Rice flour 18-20%
iv. Gelatinized starch 4-5%
v. Salt 1.8-1.9%
Spices
20 vi. Chilli powder 0.5-0.7%
vii. Ajwain powder 0.5-0.7%
Minor ingredients
viii. Baking powder 0.25-0.35%
25 b) dissolving lecithin in liquid fat,

¢) mixing with water the ingredients of steps (a) and (b) to obtain a dough,

d) extruding dough of step (c),

e) cutting and stranding the extruded dough of step (d) into desired shape and

thickness,

30 f) baking the extruded strands of step (e) and

g) sorting and packing of final baked product having low-fat, high protein snack.

In an embodiment, blending is performed using ribbon blender.

In one embodiment, mixing is performed using a Hobart mixer.

In another embodiment, extrusion of dough is carried out to obtain 3-mm thickness
35  sheets of the dough.



vii. Ajwain powder 0.5-0.7% Mnor ingredients viii. Baking powder] § NOV 2004
0.25-0.35% 25 b) dissolving lecithinin liquid fat, ¢) mxing with water

t he ingredignt steps (a) and (b) to obtain a dough, d) extruding
dough of stgg)']?/g%fme) cutting and stranding the extrudeHC'Ef%ﬁ?Q{Pl"ﬁ'f step (d)
into desired shape and thickness, 30 f) baking the extruded strands of
step (e) and g) sorting and packing of final baked product having | owfat,
hi gh protein snal@et aqoa\wm@ﬁwm, FetHag ang) searflinggpfidougheis performdd tesobtain r i bbon
bl ender. In3@.|3§,,§,m9&is_rrent, mxing is performed using a Hobart m xer. In
anot her enbodi ment, extrusion of dough is carried out to obtain 3-nmm

t hi ckness 35 shiaetill apgther mbediment, baking inpviopoGUat \ WD @S Sdiige of 165°-

PCT/ 1 BO2/ 01 ) mbodi nent, cutting and strandi ng of
dough is pe}%rcn‘%’agp%%g%{gépﬁdm%?go mm pi eces. In still another

enbodi neAt , bakiIngtill yepanofher embbditheny theproduchbbiieed hasgroteih chbhft-of 230 C f or
a period of ,45-60 mnutes. 5 In still yet another enbodi ment, the product
obt ai ned has protein content of 24- 25% In an enbodi ment, the product

obt ai ned has a flatan ewbadiment,dlie predutOsitained hasaofatvontestrof dOHI2%Nt , t he product

has calorific v Ln t odi ment, the
product has bul Eﬂx%ﬁ%@%f@%@éﬁiﬁ %k@gt lbaf 8%&%@’%‘% ogﬁoé‘ﬁggﬁqsf‘re nt, the
product has sheadn ogadngther gmboliment thg pradfict hasbulkodebsiy oK@Ws OFS g/ccl n a furt her
embodi mgpt, the pre : ' , S | W t h

respect to color, aa%@@‘ﬁ%&’@%ﬁ%?@%%‘ggﬁgggy tﬁe %ﬁgea&ré):/"p‘ﬁ@%‘a‘&m c scale
with 10 trained Ing ar smbodimentethe rodad okiminet! thys acemabloensdry develnwigint i on
are the develoRMNolo?f anfealEilE . t] L ow fat and
hi gh protei nsI?egady-too’-aggei Snac se%ﬁ'%‘e/&ﬁg?/&egl? fogl\f E@é@fs !(:)a(r?ér:ﬂv atlﬁ(t)rﬁmgdnd
process is P#glistthe addition of high percentage of full fat soy flour in
such a manng;weuyni ch does not affect the sensory profile 20 (acceptable)
of the product.” The formulation and process is such that the final
product Penmi ns Moveliyvsteps of this inyention awi thh slavelopirfeatcof mgewhmoesen fuwrtiye
profile.  Thepdiomdk #idwofd &8 Mghiphoicil bl RELLGHMAge of full fat soy flour

and Bengal gram

¢ The novelty of the formulation and process is that the addition of high percentage
of full fat soy flour in such a manner, which does not affect the sensory profile
20 (acceptable) of the product.
e The formulation and process is such that the final product remains a low-calorie
snack without affecting the sensory profile.
¢ The formulation contains high percentage of full fat soy flour and Bengal gram
flour because of which the product has high protein content (24-25%)
25 o The product contains low-fat (10-11.5%), since baking was adopted in place of
deep fat frying.
e Full fat soy flour has been used at high proportion (20%) in the formulation.
e The product has a calorific value of 390-425 kcals.
e The formulation gives a ready to eat product.

30
The snack prepared by this process is less expensive compared to commercially

available snacks of this nature.

The process is further illustrated by the examples given below, which should not

35  however be construed to limit the scope of the invention.



fl our because of which the product has high protein content (24- 250& %m
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of deep fat frying. Full fat soy flour has been used at high proportion

(209 in thgvcf‘!??‘l’?% tion.  The produgt has a calorificPGEIRIZOYE 390- 425

kcals. The formulation gives a ready"to eat product. 30 The snack

prepared by this process is | ess expensive conpared to commercially

avai | abl e snacks of this nature. ThExpmpled4s is further illustrated by the

exanpl es given bel ow, which should not 35 however be construed to limt

the scope of the iAWB&RE ﬁflthe%reﬁarwogm&y.ma{]w&&]’So@_fﬁ%ci B02/ 01154 8

Exanple 1 A process for the preparation of ready-to-eat high protein

| ow- fat snack | ngredi ent SWih¥edlehls] 1 at Soy 11 OUNRRy( T AW tlengal gr am

powder 37. 87 Ri ce f| our18. 93 illi powder0]63 A wan SeedsO.[63 Baki ng

powder . 0. 32 Vanaspp fat sty flogf ¢ 1. 89 Lect LImo. 32 W —26780 One of the

mej or ingredi ents, | kRebdnpdigramPowd@y flour was incefporated jat 0z6.3% | evel

of the mx. 1009 fRricéndat soy flour of 44| mesh sige was nijxed with 600g

raw Bengal gram poesgipowdélOg rice flour, BOg sal {631 Oy aj

baki ng powder. All| Afx@nsdedgredi ents were nixed wellgs To thg dry m x 100g

vanaspat hi and 59 |B#idghpowdser e added. 1 o|Al | theshngredi 1

and made dough withv#dénaikl water. The dough was tlggg extr

| i ke shape and cut|8ax 3-cm | ength. The reagly-to-eglggsnack

at 170 C for 20 m mdciin EXAMPLE-2 15 A process §gp the prieparation of

ready-to-eat high [pwakei n | owfat snack Major | ngjgegh ent s%
5

One of the major ingredients, the full fat soy flour was incorporated at ~6.3% level of the
mix. 100g full fat soy flour of 44 mesh size was mixed with 600g raw Bengal gram
powder, 300g rice flour, 30g salt, 10g ajwan seeds and 5g baking powder. All the
ingredients were mixed well. To the dry mix 100g vanaspathi and Sg lecithin were added.

10 All the ingredients were mixed and made dough with 425-ml water. The dough was then
extruded to a noodle like shape and cut to 3-cm length. The ready-to-eat snack was then
baked at 170 C for 20 minutes.

EXAMPLE-2
15 A process for the preparation of ready-to-cat high protein low-fat snack
Major Ingredients %
Full fat soy flour 12.43
Raw bengalgram powder 31.10
Rice flour 18.65
Chilli powder 0.62
Ajwan seeds 0.62
Baking powder. 0.31
Vanaspathi 6.20
Salt 1.86
Lecithin 0.31
Water, 27.90

As one of the major ingredients, the full fat soy flour was incorporated at ~12.4% level.
200g full fat soy flour of size 44 mesh size was mixed with 500g raw Bengal gram powder,
20 300g rice flour, 30g salt, 10g ajwan seeds and 5g baking powder. All the ingredients were



Full fat soy flourl2. 43 Raw bengal gram powder31.10 Rice flour18. 651 ghwwlmm
powder 0. 62 Aj wan seeds0. 62 Baking powder.0.31 Vanaspathi 6.20 Salt1l.c6
Leci t hi nO. 3# V&?} r.27.90 As one of the major ingredients, the full fat soy
flour was i Neo ngﬂft ed at 212.4%level. 200g full fat EEYIHPBUM of size

44 mesh size was m xed with 500g raw Bengal gram powder, 20 300g rice
flour, 30g salt, | Og _ajwan seeds and 5g baki ngg powder. Al the ingredients

were 16 NOVIBts§4vsHo 33/ the 9 mix 190gTyanmpathp ands 3g tecithin wese |addetlo AHethelry mi x

100g vanaspaighilien teROmix8F drdbhade WSigh wAEHASOLmI Vater. TRE dodgh Ha6 Heh @*t?u&l\@@ re

m xed and nmade d ]u Hfavmth 450- ml_wat er. The dough was then extruded to a
noodl| e Iiket°s”n’é°p9§ eg SRARE 200U I Fremeengtin. Thriready doenf snask evae then dakedwbis t hen
baked at 17% CfdrQ0o mithtésl nutes. 5 EXAMPLE-3 A process for the preparation
of ready-to-eat high protein lowfat snack IngredientsW (% Full fat soy
flour18.85 Raw bengal gram powder 24 EX\MPEE-3t | our 18. 10 Chilli powder 0. 60
Aj wan seedsA.pasedd tROpraYlion offealy-ty8RafAPdiif 1M faS@bdkl - 80 Leci thin0. 30
Vat er. 30. 00 AS niggediéntd N€ Maj Or 1ngred Wileg) (ne Tult fat soy ftjour was
incorporated gt 18.0%level. 300g ful] fat” soy flour of size -44nmesh size
was nm xed w t N F{l@4 sbypoddengal gr am 10[ ppygier, 3009 rice frour,|30g salt,
| Og aj wan seedXRantén balkbwder powder . A4 o4 he ingredients were (m xed
well. To the dmRicdfioar 100g vanaspathi ahggffg | eci thin was added.| All the
i ngredi ents wgrGhilllipsw@erand made dough hgd 500 nl water. The doygh

Ajwan seeds 0.60
Baking powder. 0.30
Vanaspathi 6.00
Salt 1.80
Lecithin 0.30
Water. 30.00

As one of the major ingredients, the full fat soy flour was incorporated at 18.0% level.
300g full fat soy flour of size ~44mesh size was mixed with 400g raw Bengal gram
10 powder, 300g rice flour, 30g salt, 10g ajwan seeds and 5g baking powder. All the
ingredients were mixed well. To the dry mix 100g vanaspathi and 5g lecithin was
added. All the ingredients were mixed and made dough with 500 ml water. The dough
was then extruded to a noodle like shape and cut to 3 cm length. The ready to eat
snack was then baked at 175 C for 22 minutes. The product, 1000g of sev was
15 obtained.
| EXAMPLE-4
A process for the preparation of ready-to-eat high protein low-fat snack

Ingredients Wt (%)

Full fat soy flour 18.10
Raw bengalgram powder 24.20
Rice flour

plain 13.58

gelatinised 4.52
Chilli powder 0.60
Ajwan seeds 0.60
Baking powder. 0.30
Vanaspathi 6.00
Salt 1.80
Lecithin 0.30
Water., 30.00




was then extruded to a noodle |ike shape and cut to 3 cm|l ength. 'ﬁt}g %M
to eat snack was then baked at 175 C for 22 m nutes. The product O%

of sev was wjzﬁos E;ts ned. EXAMPLE-4 A process for the preEaratmn of

ready- t o- eat & ?r otein lowfat snagk Ingredientsw FECFBIE1ISHy
flour18.10 Raw bengal gram powder 24. 20 'Ri ce flour plainl3.58

gel atinised4.52 Chilli| Powdero 60 Aj wan seeds0. 60 Baki ng powder. 0. 30
Vanaspat hi 6. Od"‘é‘é%“i“l“% afirizedirice Alguran theafompulation ges medepomeroyethe3sXIRe 315

PCT/ 1 BO2/ 0115Aoftli]e(br$dihﬁt| 14§ bﬁHlonﬁe ﬂﬁbﬁhgﬂa&&ﬁﬁ thel G ok SMfioue R‘va& Hﬁoip&%ﬂ%&" ation
was made to inprove Xture roduct. As ‘one of

i ngr edi ent s, t“l"lésf)(i‘ll?"elF 39083@9 f%ﬂse»uﬂoméswcentwmsmweem ‘%R‘edl‘ﬂlﬂo%qgéwél 3009

full fat soy fHeapdl @m SowRer; a8 ﬁb&ew&i&ltmlbf%w Beed® Q84 rsgvuax. engal
gram powder 300% rice flour, 30g s Aj wan seeds and 5

ng 5
powder . Al fgfll dheneredicnts \é‘erFri“Wé"d ‘Wé‘i o thegiry mix 1i0g Vﬁi‘%@*‘ﬂ@@gd Sg

vanaspat hi ande&ﬁm W6 ialidbdn Mﬂ:}ﬁ 1§QQ&Shts ’%Je thfté‘d hiROmBaaH &ﬂltgﬁ Wi $oom xed and
made dough with 500m, water hen extruded to a noodle like

shape and cut Yaerathedopghvps I‘Pen’ﬂ%‘de‘i‘ @éd&?°‘%161“é¢asﬂ‘al’§ﬁa‘ékut\%h%'°@H@S‘hbéméd at

180 C for 20 rfbdalytt&sat snaloe wiy teliisdked R8¢ CTHr Z08Minuted S TROPRMRE B0 OF EXAVPLE- 5
A process for the (Paratlon of ready-to-eat high protein | owfat snack
| ngr edi ent sW (9% ° 'InF fat soy flour12.40 Raw bengal gr am powder 31. 10 Ri ce

flour Plainl4d. 11 Gel atini sed4. 66 ClEXAMppewier 0. 62

A process for the preparation of ready-to-eat high protein low-fat snack

/\

Ingredients Wit(%)

Full fat soy flour 12.40
Raw bengalgram powder 31.10
Rice flour

Plain 14.11

Gelatinised 4.66
Chilli powder 0.62
Ajwan seeds 0.62
Baking powder. 0.31
Vanaspathi 6.20
Salt 1.86
Lecithin 0.31
Water 27.90

As one of the major ingredients, the full fat soy flour was incorporated at 12.4% level.
15 200g full fat soy flour of size 44 mesh size was mixed with 500g raw bengal gram
powder, 300g rice flour, 30g salt, 10g ajwan seeds and 5g baking powder. All the
ingredients were mixed well. To the dry mix 100g vanaspathi and 5g lecithin were
added. All the ingredients were mixed and made dough with 450 m! water. The dough
was then extruded to a noodle like shape and cut to 3 cm length. The ready-to-eat
20 snack was then baked at 180 C for 22 minutes. The product, 930g of sev was obtained.

25



A wan seeds0. 62 Baki ng powder. 0. 31 Vanaspathi 6.20 Saltl.86 Lecit h'I EO @9 M04
Wat er 27. 90 As one of the major ingredients, the full fat soy flour V\H
i ncor por at egv at 12 4% | evel. 15 200g full fat soy flour of size 44 mesh
size was ni Xe®*H 5009 raw bengal gf,am powder, 300g r PETIRRBUF  30¢
salt, 10Oy ajwan seeds and 5g baking powder. Al the ingredients were

m xed well. Tq the dry m x 100g vanaspathi and 5g lecithin were added.

Al'l the ingr%’ﬂ'f"énts were m xed and nade dough with 450 m water. The dough
was then extruded to a noodle |ike shape and cut to 3 cmlength. The
ready-t o- eatl) 20 Anexhaseddowtfetand higk prdtein snacBhading gproRh cwhtcnlto;i §4-257sanqbr5 2 duclz t1 ,
930g of sev was ' . 0,1 Fg@( : 03/ 079815 PCT/ | B02/011

d aigm; 1) A soy %giogtfﬂﬁngﬁgé’gn @é‘%‘?%‘%ﬁgﬁn snack having a protein
content df 24-25% Hwllifagsaydlopmt cont ent of 10- 129%-2@%i d snack conprising of
i. Full fat soy £l L] gal gramflour iiq4s.4968 ce flour iv.

Cel atini zed stgr{l:'hg%\ﬁal%?lagi fat vi. Salt vi. (?r?iﬁoﬁf’ powder vii. Ajwain

powder viii. Baldi RigefleWder ix. Lecithin 5-20%18-20%,40% 18-20% 4-5%
6-8% 1.8-1. 9%y, BeRtiflzed®Rarch 4 - 5%,
v. Liquid fat 6 -8 %,
10 vi. Salt 1.8 - 1.9%,
Vi. Chilli powder 0.5-0.7%,
vii.  Ajwain powder 0.5 -0.7%,
viii. Baking powder 0.25-0.35%
ix.  Lecithin 0.25-0.35% and
15 X. Water 25-30%
2) The low-fat high protein snack as claimed in claim 1, is having calorific value in
the range of 390-425 kcal.
3) The low-fat high protein snack as claimed in claim 1 has bulk density ranges

between 0.45-0.55 g/cc.

20 4) The low-fat high protein snack as claimed in claim 1 has shear value in the range of
4.0 to 5.0 Newtons.

5) The low-fat high protein snack as claimed in claim 1 has acceptable sensory level

with respect to colour, appearance, taste and overall on a 5-point hedonic scale with
10 trained panelists

25 6) A process for the preparation of soy based low-fat and high protein snack as
claimed in claim 1, the said process comprising stepsof:

a) blending the following ingredients thoroughly to obtain an uniform dry mix,

INGREDIENTS ' Wt (%)
i. Full fat soy flour 5-20%
30 ii. Bengal gram flour 24-40%
iii. Rice flour - plain 18-20%
iv. Gelatinized starch 4-5%
v. Salt 1.8-1.9%
Spices

35 vi. Chilli powder 0.5-0.7%



0.5-0.7% 0.25-0.35% 0.25-0.35% and 25- 30% 15 X. Water 2) The Qogv—rm 2004
hi gh protein snack as clainmed in claiml, is having calorific valu A
t he range ORNH{]SQ -425 kcal. 3) The lowfat high protein snack as clained in
claim1 has BUPR™Ehsity ranges between 0.45-0.55 g/ cc PCHBUNIIFhe | ow f at
hi gh protein snack as clained in claith1l has shear value in the range of
4.0 to 5.0 Newtons. 5) The lowfat high protein snack as clained in claim
1 has accept abl eVis&¥dRgowdse]l with respect to col o88-Od¥pearance, taste
and overall on a Sapgi-Rhgrbigsenic scale with 10 trained panelists 25 6) A
process for the p_,r_e]ga,ration of soy based lowfat and high protein snack as
clai med in cl ai nYilf; Baking P@WHH process conprisi ng st ep8@f- -3é§)/° bl endi ng t he
follow ng ingredients thoroughly to obtain an uniformdry m x, | NGREDI ENTS
i. Full fsat soy §) Qggol‘gg)glieéithirﬁgn%gafag’r amflour 1iii. Rice flour - plain
Iv. Celatinized starch v. Salt Spices 35 vi, Chilli_ powder W (% 5-20%
24-40% 18-20% 9- BU¥ing with Watenfhqingredjentsglptegs faapdAp1ir obigin@siongng 15
PCT/ 1 B02/ 01154 d)ZeMMd'ng'ﬁb iofstgpsler 0.5-0.7% Mnor ingredient viii.
Baki ng powder 0. 25-0. 35%.5 . di ssol vj ng lecithin in [iquid fat

e) cutfing and strariding the extruded dough of step (d) into desired shape and

thickness,
10 f) baking the extruded strands of step (e),and

g) sorting and packing of final baked product having low-fat, high protein snack.

7 The process as claimed in claim 6, wherein in step (a) blending is performed using

ribbon blender.
15 8) The process as claimed in claim 6, wherein in step (a) the rice flour used is either
plain or gelatinized.
9 The process as claimed in claim 6, wherein in step (c) mixing is performed using a
Hobart mixer.

10)  The process as claimed in claim 6, wherein in step (d) extrusion of dough is carried
20 out to obtain 3mm-thickness sheet of the dough.
11)  The process as claimed in claim 6, wherein in step (e) cutting and stranding of
dough is performed to obtain 30-50 mm pieces.
12)  The process as claimed in claim 6, wherein in step (f) baking is performed at a
temperature range of 165°-190° for a period of 15-60 minutes.
25 13)  The process as claimed in claim 6, wherein in step (g), the product obtained has
protein content of 24-25%.
14)  The process as claimed in claim 6, wherein in step (g), the product obtained has a
fat content of 10-12%.
15)  The process as claimed in claim 6, wherein in step (g) the product has calorific
30 value of 390-425 kcals.
16)  The process as claimed in claim 6, wherein in step (g) the product has bulk density
of 0.45-0.55 g/cc.
17)  The process as claimed in claim 6, wherein in step (g) the product has shear
value in the range of 4.0 to 5.0 Newton.



c) mxing with water the ingredients of steps (a) and (b) to obtaiw ﬁUV 2nnk
dough, d) extrudi ng dough of step (c), e) cutting and strandi ng e
extruded do ep (d) into desired shape and thickness, 10 f) baking
t he extrudegﬂg?@%ﬁgé of step (e),and g) sorting and pacRCRG®BP1I4 nal baked
product having |lowfat, high protein snack. 7) The process as clainmed in

claim6, whegein, in step (.a). blending is perforned using ribbon blender.
15 8) The pﬁg)c s PIpgess Pg?%éd i“rf’?ad‘inéi yrhesein iy ispde)ihg WOQ‘{CE%’“PW hathe rice

flour used is eidcbeptabledembory 1vel #fth Rtkpedt 16 86lor, pedhiReAEACEIDVAR & #5.7d I N
claim6, wherein in S&sﬁ@@% rrdi&x(gnaﬁ?is rfornmed using a Hobart m xer.
10) The process Rputee ik [traineg PadelistS ein in step (d) extrusion of
dough is carried 20 out to obtain 3mmthickness sheet of the dough. 11)
The process as clainmed in claim®6, wherein in step (e) cutting and
stranding of dough is performed to obtain 30-50 nmm pi eces. 12) The
process as clainmed in claim®6, wherein in step (f) baking is perforned at
a tenperature range of 165-190 for a period of 15-60 m nutes. 25 13) The
process as clainmed in claim®6, wherein in step (g), the product obtained
has protein content of 24-25% 14) The process as clained in claimbé,
wherein in step (g), the product obtained has a fat content of 10-12%
15) The process as clainmed in claim®6, wherein in step (g) the product has
calorific 30 value of 390-425 kcals. 16) The process as clainmed in claim
6, wherein in step (g) the product has bul k density of 0.45-0.55 g/cc.

17) The process as clainmed in claim®6, wherein in step (g) the product has
shear value in the range of 4.0 to 5.0 Newton. 16 NOV 2004 WD 03/ 079815
PCT/1B02/ 01154 13 18) A process as clainmed in claim®6, wherein in step
(g) the product obtained has acceptable sensory level with respect to

col or, appearance, taste and overall on a 5- point hedonic scale with 10
trai ned panelists





