6 Septenber 2005 A Bl NDER COVPOSI TI ON PREPARATI ON FOR USE | N READY- TO- EAT
HEALTH SNACK FOOD AND A METHOD OF PREPARATI ON THEREOF. _Ei el d b%f 2#’60?
invention The present invention relates to a binder co S8 T oN use in

-ready to eat health snack foods and to a process for the preparation of

sai d conposition. Background of the invention Snack foods are easily
consuned, readily available small sized products, in liquid or solid form
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st or age. ranol a bars, s’ anot'her formof a ready-to-eat food

“bar typi ch¢1héy°f G’iﬁS‘Ihl@tﬂ?ﬂa@ﬁa@“ﬁm or portion.of granola, e g rolled oats

- 'and/ or Wheat D@ﬂf&re@c&ﬁﬁlmﬁgﬂﬁt&&témﬁl@, ibhst gr@fﬂﬁ, and fruit are referred to as “trail

lmixes”. Due to difficulties associated in packaging and preserving such loose mixtures of
differently textured and sized ingredients, methods have been sought to bind the various
ingredients into food bars whicﬁ are convenient to handle and consume.and which may be
éasily packaged, shipped and displayed. ‘ - .

‘Several types of binding matrix have been used to. produce snack foods of this nature.
One example of this food is the nut bar which typically consists of nutmeats bound together
by an edible matrix. The most common matrix fof this type of food bar is formed almost
eﬁtirely of sucrose which is applied to tﬁe nuts as a syrup and which becomes erystalline
upon evaporation of the water. Such food-bars rapid[y develop a crunchy, crisp texture on.
storage.r_ . ‘ 7.

The granola bars, which is another form of a ready-ta-cat food bar typically consists
of a major portion.of granola, e.g. rolled oats and/or wheat, and rﬁinor amounts of fruitla}nd
for nuts. These bars are commonly bound by a baked matrix comprising CI'LIIIVIbSV of the cgreal
product saturated with sugar and vegetable oils. Such bars might also contain processed

cereals such as puffed wheat or rice. These bars have dry and friable texture.



[or nuts. These bars are commonly bound by a baked matrix conprising crunbs
of the cereal product saturated with sugar and veget abg%e?{én%erguy@@ bars
m-ght al so.contain processed cereals such as puffed wheat or rice. These

- bars have dry and friable texture. 1 6 Septenber 2005 In sonme snack foods,
spongy and sticky texture is achieved by using gelatin-based binders. A

bi nder can also acquire its binding properties with the use of jaggery,
citric acid, | ucose syrup, and pol yols. Jaggery a dark, coarse, unrefined
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form ng sweet shapes and cooked syrup viscosity before depositing. A w de
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solubility. The HB.IQ differences are the effects on texture and sweet ness.

" Sor bi t ol - TEVEIHRLUBKPEISS BB UF rivnd's HYEPYHY CokEIYERu T Hes ErErl n edi bl e

fruits, specifications of glucose syrup have functionalities which allow high-boiled sweet
manufacturing ranging from batch to continuous and depositing methods. Glucose syrup is a
very versatile material. It adjusts the plasticity of the cooked mass before forming sweets
shapes and cooked synip viscosity before depositing. A wide variety of glucose syrups are
available for use in toffees, and although their properties Vvary constderably they all have the
same effect on sugar solubility. The Iﬁain differences are the effects on texture and SWéetness_
Sarbitol is a naturally occurring sugar alcohol found in . certain edible fruits,
vcgetables; and bérries. It is manufactured by catalytic hydrogenation of glucose. In many
countries sorbitol is used as a sweetener ip various food applicaﬁons.‘ .'They also have
emulsifying, stabilisiﬁg, hu:ﬁectancy_zind thickening propertics. Sorbitol is available in both

_ erystalline and liquid formj ' |
Ref_"erence is'made to Glenn D. LaBaw, and Stephen E. Meyer (US Paténf 4784867)

wherein food ingredients such as nuts, fiuits, cereals and the like are made into bars using



'vegetabl es, and berries. It is manuf actUred by catal ytic hydrogenation of

glucose. In nany countries sorbitol is used as a sweegen Eferﬂtﬁrﬁﬁéé ous food
applications. They al so have emulsifying, stabilising, mectancy_and

. thickening properties. Sorbitol is available in both crystalline and |iquid

form Reference is nade to G enn D. LaBaw, and Stephen E. Meyer (US Patent
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Summary of the_ invent
y . efhe mamn olbject of the present invention is to provide a binder composition

preparation for use in ready to eat health snack food.
Another object of the present tnvention is to provide a binder which contains ]aocrery
- syrup and acts to bind a health snack food. '
Yet another object of the present invention is-to provide arbinder which will preserve
the fexture and moistness of the product.
~ Summary of the invention
Accordingly the present invention provides a binder composition for use in a ready to
eat health snack food, said binder composition comprising:
(a) Jaggery- 30.0to35.0 wi %
{b) cqrstélline citric acid - 0.015 to 0.030 wt %
(c) Liquid glucose 0.60 to 1.20 wt %
(d) Liquid sorbitol 1.10 10 2.10 wt %
. -(€) Water 30 to 40 wt % _ _
The invention also relates to a process for the preparation of a binder composition,
said procéss comprising, (1) powdering jaggery, (i) dissolving the powdered jaggery in 30-
40% water, (iit) heating to 55 - 65°C to dissolve all the jaggery, (iv) straining the dissolved

.3



‘Accordingly t he present invention provides a binder conposition for use in

a ready to eat health snack food, said binder corrpom@g&gte(ﬁ%ggrzbgg)ng (a)
Jaggery- 30.0 to 35.0 wt % (b) crystalllne citric acid 015 to 030 w

% (c) Liquid glucose 0.60 to 1.20 wt % (d) Liquid sorbitol L _ 10 to 2.10

w % (e) Water 30to40wt % The invention also relates to a process for the.
preparation of a bi nder conposi tion, sai d process corrpri sing, (i)

powdering. | a i ssol vi.ng. t he red 40% wat er,
(T11) hospat Tt bl g FaESiovatalr Y ey vy 30 400 ng che
di ssol vedo. ﬁ)%epteamian t&OﬁSO]va:ggﬂrsy'aihéﬁ‘jag@h/ SR Bion, (%@ddmgsﬁ @vie 1takce to
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di ssol ved LAl opt ai and liquid.
gl ucose t%@ﬁzg?gﬁ{;@?&%ﬂﬁ‘?ﬂ J%tgg%g“yﬁjblg’ Oma%ﬁglﬁg/obﬁldqw @p(%gfrogl tol to the
hot jaggery syrapthetanbotymaitof thhavediodjabgande disedvep osi2t-1 B witer abffot her

‘enbodi meng,.@f the invention jaggery is dissolved in 32 - 38%'water at 58

e
T

62C. In yet another enbodi nent of the invention the dissolved jaggery is
strai ned t hr olig¥et amptgr embpgdnenisofaheainvanporsih dissoluediageary etsoekidrimenctof t he

i nvention30.Q4§, kg0 026% citric acid is added to the dissol ved-and
strained jaggery solution. In still another enbodi ment of the invention
0.64 to 1.149%1 jU§aretheicmboiment of dedegntios 0-Alade BPXSofiFedcd vadded & ned

j aggery &@gdgsbmuanh@trg,@tjj%wﬂognbodl nment of:the invention dissolved and

strained jaggery solution _containing citric acid and liquid glucose is

heated till t ety spbsimasaling YaRond 51 ( lodi HK eligpservaddop By i x. | n

yet anot h&i’diﬁﬂm&mnﬁﬁfmneafaggdﬂﬁsdldﬂ\éﬁI’ltI on 1. 20 to 2.00% liquid sorbitol is
The conp 03|t|on of the

added to the_ hot ery syrup. at 100 - OoC.
invention is % %“ﬁ/ﬁ[{éﬁ%lg odi %‘“‘BH%&E? t“i"?ﬂli‘owdtsfPl‘f?F 3ptrifained J 3% Y SO above
t hose of cbineniag gitregaidend (Qpegiidoesis dbatéd@! thaeinv dates b Rg4 edlidephen: Det ai | ed
descri pt ioggg pgiobgg i nvention
In yet another embodiment of the invention 1.20 to 2.00% liquid sorbitol is added to
‘the hot jaggery syrup at 100 - 110°C.
The composition of the invention is a synergistic composition with properties over
and above those of the aggregate properties of the individual ingredients. |
~ Detailed description of the invention
The present invention provides a novel corrfpositimi for use a binder for use in feady
1o eaf health snacks comprising a mixture of jaggery, citric acid, liquid glucose, and liquid
sorbitol at optimum levels, combinations and température.
The following examples are given by way of illustration of the present inveation and

therefore should not be construed to fimit the scope of the present invention.-

EXAMPIE 1 _
Ingredients and quantity used in the following exajnpie are given below.
Ingredient - ‘ Quantity (g)
Jaggery 300 |
 Citric acid (crystalling) 0.016
Liquid glucose 0.64
Liquid sorbitol 1.20

Water : o 10.0




The pr esent invention provides a novel conposition for use a binder for use

inready to eat health snacks conprising a m xture of_ jaggery,.citric

acid, liquid glucose, and liquid sorbitol at optinmum |6e$%‘ﬁgm¥b%®5nau ons

and tenperature. The follow ng exanples are given by way of illustration of

t he present invention and therefore should not be construed to limt the

scope of the present invention. EXAMPLE | Ingredients and quantity used in

the followi ng exanple are given below. Ingredient .Quantity (g) Jaggery30.0

Citric acid {lonlysgtredentienghie Bﬂ@giaiggm( thagburolosdGn §Hankrg it agbdilyietsed 1. 20

Wat er 10. 6 r. h t 0] ery was

powderedgl lr? mﬁ%g%srgﬁl% a%glgg t[gi{l s‘,‘géﬁ‘sag‘%f% 6@21@[%33\%8%’ di%?ng‘ljgatééery

sol ut i onaggasy- hBat @ﬁit@m\L@O@m'ur@d domzhet Bby sidiestg otrpere all lthet feigy aggeky. Thi s

sol uti on, vas gtk LY @ 43R ;L&Y Sl Rl EITBY g figy eign

. materi alnprdpr elsentaj &'%@{? Qa getry 521 ‘%y To the stg(re‘::atflacnk}l’eS jn'aggtery sol ution
0.016 g #ft @?Syls'%lnlﬁmbwgpqqu@ddeécif@imaég‘@lsobltjoq h652 of ligwd slircasasaadded. To

the abovgseSeluki-aN 1he G6bvd Qfrudel AL RiQ! HG0Se cNVﬁSamdaJuﬁqlqrufdaQ&f,o@é Led. The

above m xture containing jaggery, citric acid and liquid glucose was

heat ed uifetef vt dhetejelapliGosmicnt of Bt sohtion fwhemugasyist H‘t"i rehaciegiéss. Wed€ured in a

refract osmt exe th%&g@ﬂle J@ger& solfiont iR cSnve k@08 alsh@ip EAFIEE ¥neSALW ja@R ) S
converted to a syrup To t he above jag %ery syrup.1.20 g of liquid

sor bi t ol Y{tAd- ?Q&dtf&qwéﬁ?ﬂ“éq‘ REhtfdeheanBing as F‘ée%tf‘mtoﬁ&‘ JHSHESYUBYY up at
1.10C. Thox. fm&mamthebbndad&rustzmraruﬂ@m&caearteadyuh@d eat heal th snack food.
The above bi at 1 L s ad tg the read t _health snack food
prem x and gg%?:bé’§%5'8deé§t 4¥s r"i’aﬁég&gﬁo %écaéi& [Bé‘ﬁ[)c/heﬂa‘ %F%g@ﬁ‘gf’@mﬁ‘at ent |
appl i caindprocaaed aﬂﬁﬁm@eﬂ@vﬂ;so@-p?frhlfelgtsam;etesmt@bbmlmﬁadi wwsioAtPleHet.above bi nder

were fragil e hay ak| ngt h of Kk stud es showed
that texture e?t %’}9 @&B(f mg\r}/%ragovﬁg)t'%ﬁrc‘?f%rﬁ{ra%r%w%@%%@@# i %ft:h ents and
quant i t yl.Qige Berisery tladief :mbhf@whﬂgemxanﬁlhetaame vgievietrchelablal | ngr ed| ent Quantity

(9) - EXAMPLE 2
Ingredients and quantity used in the following example are given below.

[ngredient Quantity {g)

Jaggery 33.62

Citric acid (crystalline) 0.021

Liquid glucose _ 0.84

Liquid sorbitol - 1.37

Water 120

(o thé’ present example 33.62 g of jaggery was powdered in a hammer mil and
dispersed in 12 ml water. The jaggery solutio-n was heated to 60°C to completely dissolve all
" .the jaggery. This solufion was strained through a. 13 g sieve to remove all the foreign
. material present in the jaggery solution. To the stratned jaggery solution 0.021 g of cr-ystalline.
citric-acid dissolved in 5 ml water was added. To the above solution 0.84 g liquid glucose
‘was also added. The above mixture containing jaggery, citfic acid and liquid glicose was
heated until the total solid content of this soluticn, when mea,sﬁred ina refréctometer, was 80°
‘Brix. At this stage the }agger_y solution is converted into a thicker syrup. To the above jaggery
Syrup i37 g of liquid sorbAi-\tol was added maintaming the temperature of the jaggéry symp at
..l'- 10°C. This forms the binder for use in a ready to eat health snack food. |

The above binder at 110° C was added to thé ready to eat health snack food premik
- and processed as described in the co-pending Singapore patent application no. 200101974-4.

5
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| aggery33.62 Citric acid (crystalline)0.021 Liquid qucoseO 84 Liquid
sorbitol 1.37 Water12.0 In the present exanple 33.62 g g h was
powdered in a hanrer Unit and dispersed in 12 m water: S¢ ﬁ] é

solution was heated to 60C to conpletely dissolve all .the jaggery_ This
sol ution was strained through a. 13S sieve to renove all the foreign
material present in the jaggery,solution_ To the strained jaggery solution
0.021 g of crystalline citric acid .dissolved in 5 Ml water was added. To

t he above sol UtHeQﬁblet@fogﬁledglsmg Qe Ao @ dicRs @ere\(\,@tﬁpa@ BQin! ?qq;ﬁgothtih(? b@%@v e
m xt ure contai ni ng jag ery, citric acid and liquid ucose was eat ed

until theSt'BFQI°8BH gva mﬂeﬁfi the ftaliigfs §h°é“69d'fai‘(5'i‘?y W@nﬂm%w@bdidmoa

ref ract ometugibic iMA$o B ahlie?(ean@ Th@!;eiscﬁ’}' ﬁ%es&h@w&d@% ﬁfe)fe;&mz HF t'hQ E'roli&t converted
the ab uid sorbitoi

into a thicker s ﬁ g
was added " ARiF R rﬁfzj"et BetE Shergrg H]éyf‘/ d&é%‘“gﬁﬁfﬁ‘ﬁ‘heﬁ“ kg 10C. This
fornms the binder. for use in a neadMPtﬁseat heal th snack food. The above

bi nder ath$ﬁ%e / 3@ %q d ohtﬁg read eat. h Ith snack food prem x

and proceSSed 4 *YetETIHEE” I T REVEBE W@eﬁﬁ”§ﬁﬁgﬁﬁﬁre patent application
no. 200101974-4. O6igeqlicanber 2005 The t abB)ein&af(gy med usi ng 't he above bi nder
wer e conpact having_a smoot h and bri ght S rface. Sensory eval uation of the
tabl ets showed that ot ey had a firmbite’and did not crunble into powder
whil e eating. The Semsonycgitaldi®s showed 4.0t the texture of the product

was highly acceptapl e, ctive anal ysis owed that they had a breaking
.strength of 1,7 kg h E§§§g§E 3 ingredient%ﬁgnd quantity used in the

follow ng exanpl e bﬂ%dgrveh bel ow. I ngredd.®nt Quantity (g) Jaggery350 Citric
~acid (crystalline)@,Q26 Liquid. glucosel. &g‘*quId sorbitol 2,00 Water14.0 In
the present exanple 35 0 g jaggerywas powdered in a hamer ol and

di spersed i nimt4e pighenpredple 3TRE ipeeggers pswtaitd v agichadt ad dige6@0 C to

conpl et eliy 1digiSQive 18l jagéeh)e solution was heated to 60° C to completely dissolve all the
' Jjaggery. This solution was strained through a 135 g sieve (o remove all the foreign material
preseat in the jaggery solution. To the strained jaggery solution 0.026 g of crystalline citric
acid dissolved in 5. ml water was added. To the above solution 1.14 2 liquid glucose was also
transferred. |
The above mixture containing jaggery, citric acid and liquid glucose was heated till
the total solid content of this solution, whea measured iﬁ a refractometer, was 80° Brixx. At
this stage the jaggery solution was converted to a t?ﬂcker syrup. To the sbove syrup-2.00 g of -
liquid sorbitol was added maintaining the temperature of the jaggery syrup at 110°C. This
forms the binder for use in a ready to eat health snack food. -
The above binder at 110°C was added to the ready to eat health snack food premix
and processed as described in the co-pending Singapore patent application no. 200 101974-4." |
' The tablets obtained using the above binder were compact ha{ring a sm_ooéh ;xnd bright
surface. Sensory evaluation of the product showed that the tablets were hard to bite and were
not acceptable. The product also had slight sour taste due to the presence of more citric acid
in the formulation.’ Objectwe evaluation of the tablets showed that they had a breakmg

strength of 25 kg



jaggery. This solution was strained through a 135 p sieve to renove all the
foreign material present in the jaggery solution. To tr.a j aggery
solution 0.026 g of crystalline citric acid dissol vedé%re?p%m rr}&g‘?er was
added. To the above solution 1.14 g liquid glucose was al so transferred.
The above mi xture containing jaggery, citric acid and |iquid glucose was
heated till the total solid conteng;@fythis solution, when neasured in a
refractometer, was 80 Brix At this stage the jaggery solution was
converted 10 Abikde edeqrosnswfhpuseT:Oa telaey @ReMRal18)sAR 1 d0RidDikker cdulbtiigh SOr bi t ol
was added nmi nt ai ni p“"t he te urg %f tt]e jaggegiy ﬁr up at 110C. This
forms the bi AABPIFEgesE 1 Wl/“o Batallipe S hackad k! F 8 SH30 e babov e

bi nder at 11QQuWagsuoa&d@c60tt@t,12@ertMeawldtserb&alt heabthosneskvdoadopy am x  and
pr ocessed as?ﬁéscri bed. in the co-pending Singapore patent application no.
200101974-4 t abl et s obtai ned using the above binder were conpact having
a snooth and Ahrmcgkktfor{suprf:m@nonSémbmdgr cenmpdsitah c@fpridhg IralggcrpredUCio showed t hat
the tablets ot, e bl e. duct al so had
sl'ight sour tas‘i’ C}%&{aﬁm? cmfc 2l @@eﬁ\rﬁe o(?“}A’ qﬁﬂgt ”icﬁscam toqﬁgt‘ﬁ 2

fornmul ati on. L@bidectitale lelxﬂabaat)m% Gfatdr h&0 to 40a@blet s showed that they had a
breaking stpen &K S CL Dbi nder

conposi ti on %a %%égzon%n?lraegaf o@aé‘?%;?%@%f ﬁ%ﬁmlwi‘(ﬁf 8‘”‘%_83“%583%%‘&&
conposi tion e%%l“@ien@lltl] bgges §o 55 302°0C todi8s[ve altheClaystral(iv) neaiing ticc aci d -
0.015 to 0. 030 %d fro leg&g glr(gjahlqgge 150 e i.d sorbitol
1.20 to 2.00 w g / et} %ggve tﬁrgmogges (f“ "t"ﬁ’H |( paration
of a bi nder %,(@Wﬁd)s(?ltﬁt@ﬁ J@%nﬁﬂcﬂcﬁgm\]@gg‘ém)‘%d-aﬂdB@tf@Tetioa@Er}'Osolumbn %w}

Crystal line ggkio%oa¢h dovs 180 5&9@3{9 xvt, /gdkea%h d 5 ;3. 60 to
1.20 wt % Llnq 00 L blﬁtsgul 1:?10 Wt ss nd Str; ?a%l:(gégl fon 6\11 % said
process conptFdintie @isyolysdviaersimged ﬁ@@‘ér )ﬁo[uféqnl 900@|ﬂ91$olcwcngmd hed pawder ed

J_ aggery in Q%08 W'zﬁeﬁ}xl\({d{ld)adbﬁatﬂ lr@g[otploﬁ{)hqmcp%r&[oﬁ 90 F”eslﬁp!;a\(rg ) the
jaggery, (lv) straining t he ssofved jaggery tw ce throu - 150 u
-sieve to ref¥oVWe any forei gn matter (v) adding 0.015 to 0 30%citric acid
to the di SSR' ¥ecgssar€]%ia:snt1 rdain caim cc1¥ SO Utté 4ol (g %2 gl ng 0.50 to 120%
“liquid gl UCOdETES THETH SASTVET BRaCS IPREr Ny je?g"’g“'jerI Bt (A T)

heati ng t heb2d¢ssol ved and strai ned j aggery sol ution cont al ning citric acid
cand i CIUI4d A process as claimed in claim 2 or 3 wherein the d[ssolvcd Jaggery is strained through 130 —

. 140 psieve.
5. A process as clalmed in any one of claims 2 to 4 wherein 0.016 to 0. 026% citric ac:d is

added to the dissoived and strained j Jaggery solut;ons

6. A process as claimed 1n any one of claims 2 to 5 wherein 0.64 to 1.14% liquid glucose is
added to the dissolved and strained jaggery solution.
1. A process as claimed in any one of claims 2 to 6 wherein dissolved and strained jaggery
- solutidn containing cifric and fiquid glucoée‘-.is_heafcd_til[ the syrup acquires a total solid
content of 79 —81° Brix. | -
8. A process as claited in any one of claims 2 to 7 whcrcm 1.20 to 2.00% liquid sorhitol is

addcd to the hot jaggery syrup at 100 — 1 10°C.

9. Aready to eat health snack food including a binder COmpositién-prcparcd in accordance with a
process of any one of claims 2 to 8. '

10. A réady to cat health snack food including a binder :compo.éition accqrding.'tb c:laim 1.



glucose to 74-82 Brix, (viii) adding [10 to 2.10%liquid sorbitol to the
hot jaggery syrup. 3. A process as claimed in claim2 | ery is
dissolved in 32 - 38% water at 58 62C 4. A process ag\gc}?\[éel%n%dr%ggclalmZ
- or 3 wherein the dissolved jaggery is strained through 130 - 140 V sieve 5,
A process as clained in any one of clains 2 to 4 wherein 0.016 to 0.026%
~citric acid is added to the dissolved and strained jaggery solutions. 6. A
process as clai med in any one of clains 2 to 5 wherein 0.64 to |.14%1iquid

gl ucose is tut (%Ol ved and strai ned E ggery solution. A process

A
as cla Y IV O\Iﬁg P& HSHi FaRYaRB-st r ai ned
] agger;/ o) 1ut| on ckg%zfén ‘r?g citric ang § éTIPEI hEERERF ![I Il the

_syrup acquires a total solid content of 79 - 81 Brix. 8. AA process as
claimed in any one of claims 2 tuds¥higsfin 1.20 to 2.00%1iquid sQbitol
is added to the hot jaggery syrup at 100 - 110C. .9 . Aready to eat health
snack food mﬂ‘%’iﬂﬁ‘i@‘ inveRigielries rigiader tampopiiepfar esd i mradcoradaheghwi th a
process Qfmoﬁﬂ%d@ﬂﬁ 2fnc0heNE 38 ok P35h alth,snack food

i ncl udi ng derpco o%lrt@:aonoaccormw %tglﬁ&%%&%&%%@e tog(r)rber 2005 A
Bl NDER c:cfvgd%'l HRARP &N /Fému@srzrbum REAXDY2 POVEAT WL'BIOI {GNACK FOOD
AND A NEWHCDa o PBE&@BA}I%Q[}}CB'A?EBE%WSBSTRACT The present invention rel ates
to a binder conposition for use in a ready to eat health snack food
conprising Jaggery - 30.0 to 35.0 wt % Crystalline citric acid --0.015 to
0.030 wt % Liquid glucose -- 0.60 to 1.20 vt % Liquid sorbitol - 1.20 to
2.00 Wt % Water - 30 to 40 w %and to a process for the.preparation

t hereof. 8



