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The present invention relates to an me“ﬁmufornul ation for cakes and a
method of its preparation. BACKGRdm bakery industry in India has
now occupi ed a significant place in indygigi al sector. It represents one
of the | argest organi sed food processing activities in the country. The 10
bakery industry is a Rs.5, 000 crores turn over industry. The bakery .

i ndustry prod¥We30®8%ari ety of products of to cater to BANBREUELI ons of
popul ati on. The present production of 'cakes and pastries in Indiais
estimated at about 4.00 | akh tonnes. The production is expected to go upto
8.00 | akh tonnes i EHOREENMBBSEBMWE)RWAHQQmRmi an
Agriculture, Indian Eco gkgggﬁeﬁtsr p/2-83). The
production of flour confe onery 1(§Qpr ucts nal\lﬁ]F:\Ty varieties of cakes is
about 375 thousand tonnes at present and it is estinated to increase to
about 710 thoupgrdnicaM@erby 2001 AD. There is a steady increase in the
production and consunpti on of cakes ciially. those rall own as Tea
cake/ Bar TakBresrssebnyention ale fo 'ﬁ%’?ﬁ‘] %‘i“i—? oL 7% rf"& R&e@é‘* Y ar ge
scale in packqdepfaﬁﬁm even by the nedium scal e baking units. Although cakes
may differ sub%% {r% their fat 20 content, they are all definitely
benefited by t corporatton of an enulsifier or-a conbination of

emul sifiers. EthGrbelmsmé‘fstrY it India) Hastriowrpoeupied alsisnifisant plaespin dndesriab gecloy Ipound
cake on the ong r&%&gon@mm@xargagp&gem@@md%ce;sﬂ racuéesren teregsThor pound

cake require avvel ht S ortenlng equal  to t of th flour or 100% i n
baker's teffi nkayH{P r“e%lgssé)ﬂ%ﬁ'@’é’ E’é‘k%""‘f é“d?Fgéie bf’lfFB’U‘P U3 P £
shorteni ng. Uswgibty ¥f produets 8570 cadr to0dll sécﬂbnslolﬂp@akﬁonZ’ﬁhdmdcemgodlﬂtﬁgmceﬂcésom 35 -
50% based on th flour

0 a.nﬁ g ae[s rn llpgla Qgtm; %(%ut 4%%@%&%11&'1%& pp@gciua}oh §(péc{3dt

shortening | ev are |nproved
by the action g5f upte A0 !ﬂklflit@m:i m'ﬂ?ele’éte? yeaesrfiikas Sinehﬂl,|1§9%§@&ﬂtf*<$ﬂ€1@3@rl be

these ingredi efhisy E&ﬁ@dﬁ% eattalneaemeﬁ benue>1JaI7bJs§) SIE Brodtitibid sfmomoﬁembn% y oil
and wat er. However, cts ﬂﬁﬁ’éﬁ er eal - based foods

emul si fi catl? onPrPdictss !P@ﬁlytﬂﬂn% Fsyls Bsan‘? Ees A, PEESR P hsg 30
protein str engishﬂﬁtbd”lg mfbﬁkea@dbaﬁtlmwhaﬁsmdtthﬁew}dm XDf Theeetid asteadydiberease

emul ?i fi ers. Cer cfdu&foegnd cogs?lﬁno%g)@%] gﬁe%tfﬁp&ogfgér%?aﬁ%h%l SI & cQIeP up of

application foPt lers: Uses in
Cer eal and bakaalfetﬁbdscak@hlela#rs W@Wﬁﬂralnéima@@(@?n larpe scalefis pack@fpinsi f i er s

are inportant fyRedihORadiug sl bi wm&ﬁgﬁ SukcsGRe AP GBSEANG -in EERHa8I T i ers

are surface active ingredjen C enul sify and stabilize enul sions
and perfor P Fﬂ?tent they “are all de(%mtel eneﬁte%nby H;u incorporation OP cmulmﬁer or a

combination of emulsifiers. Exiremes of fat addition to cakes are represented by pound

cake on the one hand, and by sponge cake on other. Some formulas for pound cake require
a weight of shortening equal to that of the flour or 100% in baker’s terminology whereas
sponge cake is made without any added shortening. Usually, the amount of fat in cake
25 making ranges from 35 — 50% based on the flour in the formula. Despite the variations in
shortening levels, all types of cakes, including sponge cake are improved by the action of
emulsifiers. The term emulsifier is used to describe these ingredients because they all
exhibit some ability to emulsify oil and water. However, in baked products and other
cereal-based foods, emulsification is often ‘of secondary importance. . Starch complexing,
30 protein strengthening and aeration are the primary functions of emulsifiers. Cereal based
foods constitute the largest end-use group of application for emulsifiers. (David Rusch .T.,
1981. Emulsifiers: Uses in Cereal and bakery foods, Cereals food world, 26(3): 111-115)
Emulsifiers are important functional additives in modern food processing. Emulsifiers are

surface active ingredients that can emulsify and stabilize emulsions and perform many
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WO 03/079802 PCTI I B02/01123 2 diverse functions in food product
devel.opnent. Wth the growi ng econom c inportance of the sweet goods
sector, including cakes, cookies, whipped toppings and icings there is a
growi ng awar eness of the need to develop emulsifiers to serve this group of
products. As the needs of the sweet goods industry becone nore conpl ex,
ongoi ng technol ogy and 5 product devel opnent efforts have resulted in a

wi de range of enulsifiers. Ideal enulsifier neets to contribute to
enhanced enul WP P3E®e3 on, aeration, foam stabilization BGHBEYMIEH
conpl exi ng. Monogl ycerides are the mpdt basic and predom nant class of
emul sifiers, both in terns of technical inportance and in total usage,
whi ch by sone daesefindtionsThkas protillzt ﬁ&eﬂ;ﬁ%tomm@neagrov@mgﬁcst%Mpu&a@af (Silva.

R F., 2000 Uses of al pha rysta 10 .enul si ers. | et. goods :
i ndustry. Cer IWIE%&&‘EJ] cg 'if{é'thc) esﬁgaﬁimppﬁgc%p%%f‘ker wmgﬁ%re lfg own way
of prepar at i ogrogfingesrmatessss DthQSDGCMSdBVGMP emhleifigntol serivé thergSOUprOépxadlmd Ase wat er

based. Shortening.Razesk mlg%baslﬁ&uséyﬁéc&m %&'cozﬁ%&eoh%ﬂ&t@&ﬁ&l& yldnfi® than
wat er based enulsifier system The need of our bakers woul d be

t he short erfi ngra9ue deyelopment sffqris bpvedssulied i a viderapagob praulsifierd fdpad enpylsifizs

expl oi ted and piebe rt@ cérﬁib&te@l@&ﬁh@ﬁddvﬁﬂilsﬂﬁitﬁﬂt deﬁhonlﬁoafrpé’tabﬁlﬁetldnruﬂﬂlsfafch es, which
manuf act ur e the

oFer@ ontlébl cfrc? temcgn mu131esrsefu -
smal | as wel | °811§p ’%‘fgg MEnOglg %ﬁ(’lé? TR &7 Pe IS PLFTH cake bat t er
i s one of the bothny tefromafttéchmieal ahpogtance axdtlatmalumwhlelu by emaer ageouats ingkes ¢ of
these additive 653755/J‘€f &otabenimsnfyer tlfaageomwaplkﬁrmoabse& r&nagrfarmauag of fats.

They have abil to i nteract tarch proteln. rove t he
short eni ngmacteFUB ifigr imipe vecet %Wl%ﬁ@&%ﬁfﬁbFWE’%WQIB’P é‘é@a‘msﬁm aﬁ‘h aﬂ‘ﬁé starch
granul es and padksSIwn vaatyroaptzgaranbﬂ of éiMHiers. MI030 bSth brR1Sifiddd prepactd afeligdter qual ity

i nprovenent as | e vol fine tender crunb,
i mproved eat | ﬁ’@“@ CfiERPe asgl‘iil ed’hués?éeﬂgﬁsfg’ew@fnh%@ﬁﬁ@ﬁ% léfgdh %cﬁm o% of
keepi ng qual i teywisiBer sisamntlhe d€@d &f Surﬂoacfoarbblsrsawlcsmmeeahpm@%|b|ased:ake
meki ng, The %ﬁ:?%fﬁexssygt)ergeﬁxg bakgé E‘é@& 18 toﬁﬂ%ﬂ?ode&aﬂ&%egqyp% o%@?&m]?;?oke%tlé?at ter is

an emnul si on. erent 25 enulsifiers such as sorpbate 65, ysor bat e
80, sodi untd adpythe Bdyspisadhichspanpiaghyp ﬂwﬁﬂﬁbé\%ﬁoaire e aalrly%rsb%ﬁtnecaed’e
nonogl yceri de @dﬁl&ﬁnﬁjlaﬁﬁéwdsumessbﬂawaﬂ&ies -2-lactylate, diacetyl sodium

sul fosucci nat %ﬂ ?ﬁl ‘{°“| atfaeaug O%{‘F,S%%Fge"égt"ﬁ% S%%ﬁ%ﬂ%ﬁ at Surr}wmpot g_n%/tgerl des

sodi um stear
give differ entch@fm!;ﬂnst;mf thet;hacidameetsnbﬂm abiityi o coiteol batttlexans"m@qmofl‘mst of t he

enul sifiers d%&ﬁm@%xﬁdﬁ% L&&B&%m &B@&dmﬁ?foteﬁ:%& ﬁﬁﬂr&v)é ﬂfé&ﬁ&@ﬁmg s case of
DMG f or sl:z_g i'ncrease at |low | evel s cases, cake volunes

i nproved. | TIRYCRTrEpsing & spreadphility jop jthey starch-grpopige,pnd preteinsiandlp clie® at
products. ThenBaifersrddidgasd,quafly ﬁﬁxov’éﬂent Rafugds e, AR ghuin amdﬁtdﬂelae to Mac

Donal d and Doungog ‘%%]umg%%m?ge&még aonrll Fr fﬁemt !s?'%cull%\‘! ?g‘?e sever al

enulsifiers in ca RS 03/ 079802
PCT/ | B02/ 0112 Xeeptngs@ulity (RissbeimEL 4918 %mfacrtasxtsf dng rséortenmgﬁogl ke mikiog, ThEMNE) |

sorbi tan monosieatasige( Hhk. THER!Y BB BRe (ARL s SOCHLARR PRAGR! car te

(PBS- 60) and gl ycerol lactopalmtate (GP
emulsifiers such as polysorbate 65 polysorbate 80, sodium lauryl sulphate, sorb1tan

monosterate, polysorbate 60, monoglyceride citrate, calcium stearoyl —2-lactylate, dlacetyl
sodium sulfosuccinate, sodium stearoyl famaerate, succinylated mono glycerides, sodium
stearoyl lactylate, ethoxylated mono and diglycerides etc., will give different emulsion
characteristics in the battér system. Most of the emulsifiers decrease: the batter specific
30  gravity except in the case of DMG for slight increase at low levels. In all cases, cake
volumes improved. Del Vecchio. 1975. Emulsifiers and their use in soft wheat products.
The Bakers Digest, 28-35, 52.
Reference may be made here to Mac Donald and Douglas Bly, 1966 Determination of

optimal levels of several emulsifiers in cakes mix shortenings, Cereal Chemistry 43, 571-



were evaluated as enulsifiers for cake m x. Results obtained from

appl t.cation of response surface nethodol ogy approached maxi mal response
when conbi nations of all four 5 enulsifiers were used. The proportion of
each emul sifier to be used in the conbination is nore precisely estinated
by use of a sinpler design. The application of the principles of

evol utionary operation (EVOP) to experinental design is believed to be

uni que. The results appear to justify use of such nethods to determ ne the
optimal propeVPil¥Y9%¥F conponents in corrpl ex m xtures XBST/IBA2GH2

formul ation. 10 Reference may be made® here to Kim and Wal ker 1992 Effect of
sugars and enulsifiers on starch gelatinisation evaluated by differenti al
scanni ng cal org4yBiiRfeh forf eﬁﬁlslﬁl‘iﬁr&cﬁnbglybeﬁ&s (GRISR, -s3ibifannericsiearatDi (818, ent i al

Scanni ng Col ot net e ) used to t gar and
enul sifier i n 8V%f¢%ﬁél?§ﬁ s°ét11a REPES meﬁﬁ?g é@é}?da ?eg’gﬁaggg%lﬁlrmeée c(q}?’f erent
starches. 15 Refeevawmtd amulbﬁemmdekhmeRQSdtsmb@metéﬁowapmahoaﬂﬂﬁﬂmmsker C.

E., 1987 Addi o) A ge cakes
Cereal Chem sﬁlﬁ@e %I ethgg&(%’ %‘ﬁreolg%&fj)sﬂae ﬁrf%%ﬁgg&?gﬁﬂag%ﬁgd&gﬁ%?ﬂ er to

sponge caké i §mdlé1§efﬁ WBRS hsesin BhetpeRpgriiemhefepesmulsifishie b6 é??é it the PORRIBRFPR §  of

sponge cakes. Mﬁécﬁﬂe@l@@stmyed@ ukde sﬂ@la@disign\/ﬂﬁtabﬂmat&h ofithe pﬁ%ﬂlesTdfe rol e of
enul sifiers in the 20 q’ggggétlon of |nto Z tg%lée batt syst ens

Cereal Cheni stEF3/uipg3y 9842 t&cﬁpe“f“ﬁ’ealr 5780 8 CRRGE P OF AP he
i ncor por at i on refltsaippear ¢ gustifyywe of ack npdoteto dymmpmtiiesopimal progerties e nost

general |l y usef wnpo%%l‘ll lﬁh‘gd\lf% tgxresets}&?m YW.RAs&nof increasing the quality of

cakes are tho termed as a- tending emul sifier because
they tend th Fsferaapermayibg maéqwtesz Il ey 4992 Biffest of ?%Wdﬁuh}ﬁcﬁaagh many
types of emul Sstafch%l&tm%aﬁbnfeuﬂﬁdtdd%p dBfefetral bow@ing ohnanﬁak@ss:presm&ﬁmahy 89:e

pr om nent bec of. ex ost erfor e xes, the
nost common g‘ﬁ"@ Cﬁ#erf'(’j %@"ﬂmﬁé\ﬁnmﬁtﬁggggé susetl:ly eivﬁlé%er &\or%c{epd i nto,

t he shorteni ngf sugdbraodleyeibifier eteragtivgs wh xeelatigstionf temamfatsedf ﬂnmﬂlﬁferemtl des with
PGVE al so aresulg_,‘«f1 in cake mxes. (David. Rusch.T., 1981. Enul si fi ers:
Uses in Cereal bakery food 26(3): 111- 30 115) Reference may made
here to Dels Vé%?éqfﬁnée mag b magehrestoRigspes My P’H’eWPlkEFsg En 1984 f‘dW‘l‘é‘af

products. The Bake sty abidesdr e&&mﬁ&&o@ﬁong&m&&le&aﬁ¢lﬁml$ﬁ'¢ 6Qf22ﬁﬁrhéie1ﬂa§el on of
enmul sifiers like di st@gl I e cerid %or % nod'sttllﬁ dgI ycer ol
| act opal mi t at £ aHEfo¥t B 31 5 pr(?ngo?cf Sy qesenbyd rﬁ cakes,
vol unes i nprowmdrovﬁeymélqnﬂhtylcﬁsnomgmhlmtat e and WO 03/079802 PCT/ 1B02/ 01123
4 sorbitan nory e?&&@g ?:\EF bR AL G6d t@WcﬁhJﬁDQtall 1989 &fhe irflE ro?%ﬁﬁlsﬂﬁ@rs GRlg vol ume

as the level of fier 1 ncreased ference here, to Sei den
and M shki &9 waqomowtmwf ajndniplaye qike Rﬁeﬁﬁ’%‘%ﬁma{ nglwxﬁﬁe% A3 e sifier
formul ati on i sthRGfentlsitiaskd ®sincolfoeatibn ol ifth ilayer @hd’lbmt&tssste)ﬁ is sfudi#8% t 0

about 90% by ht Itl h on_the b J de
cont ent , fatt;\ﬁ’i%i‘ 5t & %er{ad} %@‘;% 5lg§rs%érv rPurpfo?eoor%%m;sfngé%ﬁ%to ag&&% 99%

fatty acid are those that have been termed as o- tending emu151ﬁer because they tend to solidify in

stable alpha crystalline form.

25 Although many types of emulsifiers can function effectively in cakes, several are
prominent because of excellent cost / performance value. In cake mixes, the most common
emulsifier in 10-15%, PGME, based on, and incorporated into, the shortening,
Monoglycerides and mixtures of lactated monglycerides with PGME also are used in cake
mixes. (David. Rusch.T., 1981. Emlilsiﬁers: Uses in Cereal and bakery food 26(3): 111-

30 115).

Reference may be made here to Del Vecchio. 1975. Emulsifiers and their use in soft wheat
products. The Bakers Digest 52: 28-35, wherein the use of combination of emulsifiers like
distilled monoglyceride, sorbitan monostearate, glycerol lactopalmitate and stearoyl-2-

lactylic acid is described.” In all cakes, volumes improved. Glycerol lactopalmitate and



nonongl yceri des and from about 1% to about 50% fatty acid diglycerides,
Wwherein at |east about 65%of said fatty acid consisting of Cl4 - C20
saturated fatty acid and C16 - C20 trans-unsaturated fatty acids and

m xture thereof: The emulsifier systemis neant 10 particularly for the
dual -t extured cookies or drop cookies. The enulsifier systeminproved the
texture, flavour, mouthfeel, taste and appearance and appearance of

cooki es. The dravvback of the process js that process is that the

emul sifier sy¥d®RB8 neant for cooki es the main prod®ERIBEARACt eri stic
being crisp texture where as the preskent invention of enulsifier systemis
for cakes the product being characterised by soft, noist texture. 15

Ref er ence nay sdibitaiaddoshearar pkdducka A Kignotlinédr iddBaddad edkt vhlame 2sLth8§Rd d£1993)
wherein the |nv1e tl%nasregl ates to a water -in-oil enulsion conposition for .
bakery. It pafticurariy felates to a water-in-oil enul-sion conmposition for
bakery wher ei Re&mnﬁmalyémag}e Weregth Seidenl apd aViishidd, dirtin. AyUS Baterst NOI.4fR0I8AOpor ti on
of aqueous phaggy %@reae @rﬁmlﬁe\f?&mul&%g 3h1e 9 chaqesnlgl %rmwag&%ﬁm ¥ ng an

excel | ent flavour a texture and a goo I n nmout h when 20
used in parti é%kap P‘gP“b%Q(eEV ‘ﬁ‘?‘%ﬁﬂGE‘P%°°mPH%‘ER3h°‘b‘P?1BQSISé’ﬁﬁ1P%qg¥YF@dS cgpidtused, the
particularly faehad rrﬁdio@[yeerﬂwwlﬂé:@fohﬂ%out dsmeﬁoyhﬁoaf topeg Cfat%Uand

I id d t
naUoous phase TEPOEREPRaRE ko MBI St B o PR SR PG bt
further cont aibrutlés% yf q@rdcfemmcgl copuistingef Gial-tC2o sagates fattp acié eandCf uCne of
fruits or vegm%&ﬁmﬁ%ﬁ; Nhia@lGe diliel e&ére&n@fPé aeﬁﬁisfﬁeﬁgys@m{ﬁ; TRaha! I on

products t hereof seasoni nponent require awback is
mfpggoogles

that the elul §F8%ﬂaé‘b5%8’§|dt‘41&’i i o cpelticsr Theomuisifier SeP dmBOYelle pr esent

i nvention t he genelngé, Tavés Raftittel, Qiktd &d&ﬂﬁdafaﬁ‘de)’anda I&Eﬁﬁaeaﬂlcaaaéaasm one.
Ref erence may here to _Setser 5534285 {S’g?‘?"g wher ei n

t he process |d?w8%ﬁ8§tpﬁ8r8°°\ﬁ ¥ WaY%&iﬁﬁéﬁ%?:tﬁ oel’rf“i? ifiep iygiamdt Bpet ®4ccept abl e
cake product s thehresie preducd @haaslesistirieing| crispe thuiotei wlese hanthiaipgdsent ahventioa cfake

i ngredi ents (cﬁulﬁlﬁer%%%&l?ﬂ}rE‘&eﬂé\ﬂprﬁﬁ&aﬁanlg%ﬁa‘?acgﬂﬁ'b%cﬁ BAQUER. | ncor porat i on

of rel atlvely m nor amunts of anded % nesop ase
emul si fiers i Relreprsanay g @egeherste danap stel B8 Petertiioa p A$897t(1993) Wbﬁﬁ%ﬂ’ﬁed with
such cakes, afvehtiohelatds & 4 wag ihatlte@mslommfpeslﬁbn&waﬁk@yu 1P arfl@RAY feldt® I educed

b IR LR G R R e R
emul sifier systglity asd Ah!@mrw;homfof Bqwkdas phpse genbesachisudd, epalpo bl gieing mose,
sorbitol, mal tpl'oliiﬁgt havk.ﬂg% 'e*éahengﬁagloéﬁ'ea Eb‘ﬁetgmlrQ andgd é’o%% ﬁﬁfe{bﬁw ]n%(ﬁlths\%'}ﬁelﬂ(:t ure to

the final cakes. of the process Is act ant
system i nvéht &8 l%PW%%E‘?flyf’ﬂﬁed PEodrcsal Beved othek emultifiay ap ysadnibe gertisilay of
sugar and fat pieﬁen’é@dﬂ&ﬁﬁhogl@c&lhﬁ tiadetithrakit QEld aﬁuiogy@ﬁddpuhdémngaoagemds are

added to give E)léglycero'[ Faﬁ%n%ld esters ee %ac@xe(;[usngr se o ? F]mdlsn%ng{]og't{pg nno%;eolf %téag_%pt 0 t .he

use of emul si £l In cake ove he osition
and the net hod@teogytegﬁmyr@mr eﬂntayndm profietse eamineninfsalg sugyss puaen ordwiee ofi f f er ent .

10 Reference nRys HSeEmRMRs, ke EntaRs HREF P 1bRd £ fe%nta@&%&ﬁ&é #d0p asWnerein a

nmet hod of roducing starch_enulsjfier composition by heating a starch in
the presen dfas%wpg components, if required. The drawbacik is that the emulsion composiiion has a

high water content whereas the present invention the emulsion composition is entirely a

shortening based one.

Reference may be made here to Setser US Patent No. 5534285 (1996) wherein the process

is concerned with reduced calorie, organoleptically acceptable cake products wherein
30 substantial reductions in high calorie cake ingredients ( e.g. shortening and sugar) are

possible through incorporation of relatively minor amounts of expanded liquid or gel

mesophase emulsifiers into the cake batters. More particularly it is concerned with such

cakes, and the starting batters wherein sweetening agents is reduced to a maximum of



enul sifier to forma elastic textured paste is described. The

stareh-enul sifier conposition produced are useful in a variety of food and
beverage applications like stabilisation of foamin ice cream fat
replacer in a variety of reduced- fat and fat-free foods such as cakes, 15
puddi ng, sauces, nargarine, cream cheese, yoghurt , fudge and ot her
confections, cheeses and as a shortening in baked goods such as pies,

cooki es, breads, cakes, noodles, crackers and pretzels. The drawback is
that the starWBO¥M%ifier system'is water based and ndiCTIERBY3eni ng based.
OBJECTS OF THE | NVENTI ON 20 The main Sbject of the present invent ionis to
provi de an shorteni ng based emulsifier systemfor cakes and a nethod of
preparation. Abouolip%cBhopEnibhe ubemesly, ifwoerehtirely dlisidaged phovghdeset diean

utilization of LSl lSRerSYshEM i N cake preparation. SUMVARY OF THE
| NVENTI ON 25 'fﬁpgggslr esent ?n%ent’i on provides a shorteni ng based enul sifying

system for cakewighaf tulkizgaspricsuelt aspelydexirese. somitels majtiol lastigl agp bgispdtosy st em
DETAI LED DESCRIvEBhfbpriale stribrurk ROViab EnédNalts.C athélidRghbyek dER: po@5ERtthd: eeNt i on
provi des shortgrgqlcn based englsﬁ |n? fornul ati aqn fngtgl maki n |n$)roved

Qual i ty cakos SSRCENRIRLIPYERFDH Beator ot Ayrapesayborndts qiPaty pipes is)

nonost ear at e (FID@EVEBJucddinGhedfarnngdgtion adal) alsodallkingagdnesaaroydded & gieecthy btakmre( SSL) 0. 4
parts; (c) sorhi tear 3 o Dsed : eI Y& I
nonostearate ( éeé)%g{%&%grts_;@g?é%‘éplvgkhyggrggﬁg&%ﬁséyg‘ézs%% Sgtla?{ Eiér{“%and

W603/ 079802 PUE/qp#tR/ The pomposigoy 4uyl theimsthodniosn §f prgeamtion ohpemulsifier systemnbodi ment
of the presentyddwenti on, wherein the pH of the enulsifying agent is

tral. Another enbodi f t t i ei h
e o e Pl 35S B TR PRSGE bR e
i nvention al s @rqdndng sta'sh amn_hrﬁbto@bnfpositidnhw beagipp ia adrarcin o thespresefice Nafnag _bafsed
IS4 TG § YelTiel o bt oL SREDOHC R MR d Dbl b lon™ X1 O Of

distilled gyl cerol nonostearate um st earoyl. - 2-
| actyl at e ( SSlpyodaced apsaysefyl ingoyanpty #f faed ek baveregeagnpliqatis) liks sBbiliggtiensof pol y
glycerol 10 noRA0SRFeath FathbHid¥Rin 4 Purib@lof RduchP rat 8 B4R 6P )s Bies, PArt's
a_nd short enj n% ent e%OO arts; mgb el ting o{get he above emulsifiers at 60
C (c) addinhg ﬁ? 0) e o o1 Vi e paml - (o3 ¥9gf<‘:1"& > duds: Gndp%{'ﬁetr§°%fﬁ°8°l§h%'f’ets%9nl ng
agent 100 par tasd és shérieeing bobakedrgobds@okbhawpiks cdokies, brdads, ke, ndddle§,djacleets rri ng
the emulsifi eran%?&zag.eTﬁJ Jlewl;aa?is %a%%rsﬁrch-%mn&ggp%‘éﬂq§ 'v.vatglngased and not
shortening based.
~ OBJECTS OF THE INVENTION
20 The main object of the present invenﬁon is to provide an shortening based emulsifier
system for cakes and a method of preparation. 1'
An object of the present invention is to provide the ‘utilization of emulsifier system in cake
preparation.
SUMMARY OF THE INVENTION
25  The present invention provides a shortening based emulsifying system for cakes and a
method of preparation of said emulsifying system.
DETAILED DESCRIPTION OF THE INVENTION
Accordingly, the present invention provides shortening based emulsifying formulation for
_ making improved quality cakes said formulation comprising
30 (a) distilled gylcerol monostearate (DGMS) 10.6 parts;
(b) sodium stearoyl —2-lactylate (SSL) 0.4 parts;
(c) sorbitan monostearate (SMS) 5.3 parts;
(d) poly glycerol monostearate (PGMS) 16 parts;
(e) polysorbate (PS-60) 2.5 parts; and



(e) adjusting the pH of enulsifier fornulation to neutral to obtain
short.eni ng based enmulsifying fornulation. An enbodi ment of the present

i nvention, wherein cake made of -said enulsifying fornulation having batter
density |l owered by 13.82% 20 Yet another enbodi nent of the present
invention, a nmethod wherein said emulsifying fornulation is used to nake
cakes with a decrease in batter density and an increase in fine, wuniform
and evenly distributed air cells. Still another enbodi nent of the present

i nvention, a wewkgeiwherein said ermul sifying fornul atieerBesused to make
cakes W|th an increased specific |oaf Svolune and a decreased 25 shear
force. Yet another enbodi nent of the present invention, a nethod wherein
sai d enul si fyi ngf) slh&{emﬂxhagdnolmbﬁtsused to make cakes with an |ncreased crunb

cell characterjsti,.c havi f|ne cel | t hi
Fur t hor - enbodiAeTEoger @ e wesdh il e S ke pltiarde ORdvRs ey
emul si fying 3€utfabrnul ation is. used to nmake cakes having textural

characterl St GhoRel e%wﬂlfﬁt R BhLenlTH 0B8R WRERRH: prb AP AR 30T L NESS.

Yet anot her e I ment resent | nvention, a net In said
formul ati orf i é‘ydfa%eéﬁedc‘(ﬁg“ﬁﬁ’l@é’ﬂcal ves with clean nouth feel, typical taste

and aroma. Thernph @S@ﬂlnvbﬂ’ﬂ%@lalsb PRVidss iufemb@rforempb@p@ﬁdnlom smdaemﬁgmmdof t he
fol |l ow ng errbodl m}f/ﬁ 03/ 0 98 PCT/. |. ng% 9112 7 Method for individual
enul sifier pré gion, § AP ORWHEIRG S8 °‘%DGV5, PGVS, SSL, PS-60
and SMS) are pr e(p)anmdng af dlsaltadlgslpdmlmnomaxate (BEME) 408 partst edungtelyylr@d ti ng t he

| sifi ddi t I tral .
S Bar Cake. For mul als B0 oot %5"%"1‘%%H&?“’S&Qfgﬁggs@r%%ﬂﬂ%l%%&i2?“Jz?

Shor t eni ng#2- 70 Campwmw&%ﬁlﬂﬁdﬁémssn@yssrbsaﬁ’sr@)a m@@edséo@nygw&o 3-0.5
Acetic acidO. 1-0. 2300Mkter 5-15 m Essence 2-2.5 m Lenon Vanilla2-2.5 n

(b) melting of the above emulsifiers at 60° C;
(c) adding glycerol 6.6 parts, lactic acid 0.6 parts and shortening agent 100 parts to

the above melted emulsifier mixture;
15 (d) stirring the emuls{ﬁer mixture till the mixture is homogeneous; and
(e) adjusting the pH of emulsifier formulation to neutral to obtain shortening based
emulsifying formulation.
An embodiment of the present invention, wherein cake made of . said emulsifying
formulation having batter density lowered by 13.82%.

20  Yet another embodiment of the present invention, a method “{herein said emulsifying
formulation is used to make cakes with a decrease in batter density and an increase in ﬁﬁe,
uniform and evenly distributed air cells.

Still another embodiment of the present invention, a method wherein said emulsifying
formulation is used to make cakes with an increased specific loaf volume and a decreased

25  shear force.

Yet another embodiment of the present invention, a method wherein said emulsifying
formulation is used to make cakes with an increased crumb cell characteristic having a
uniform fine cell with thin cell wall.

Further embodiment of the present invention, a method wherein said emulsifying \

30 formulation is used to make cakes having textural characteristics selected from optimum
moistness, tenderness and sofiness.

Yet another embodiment of the present invention, a method wherein said formulation is
used to make cakes with clean mouth feel, typical taste and aroma.

The present invention is further explained in the form of the following embodiments.



Enmul sifier/Devel oped 2-3 / 4-6 enulsifier fornmulation 25 Along with fl our
_cal ci.um propi onat e, baking powder and salt are sifted Fat and flour are

m xed for 5min in Il speed in m xer Egg, crystal sugar and emnul sifier

/ devel oped enul sifier fornmulation is whipped for 5-6 min in Il speed The
egg mxture is transferred to fat-flour mxture in three parts while

mxing for 3 mn at | speed till honogeneous Finally essence, water and
.acetic acid are added and nmixed at | speed for I mn 30 - 425 g batter is
scal ed and t HEO34R8%% s baked at 180C for 1 h WO 03/ 07980DTROIMIBB02/ 01123 8
Fl ow sheet for the preparation of bar ' cake Wi ghing of the ingredients 1 5
Sifting cal cium propionate, baking powder, salt and flour |I 10 Beating of

fat and fl our MetirodJoxindividnal lemhlsifior pckpY¥atipmi ng of egg, crystal sugar and
el st {1 er /o380 Slansh emlinl! (vl OFAUL ASOTeSAY aar Qs bl S PECC

Addi tion of egg m xture our Xturé int arts |Ie m Xi ng
for 3 mn at poylsifierpiatie) 0Md| shpiipging fbycmeltingcthe epuglsiéier, aé@mgaé@W@ga‘@hllﬂ and

m xi ng at sgﬂﬁglggnaadjasnﬂg PHZOndutrdcal i ng of 425 g batter and baking at 180
Cfor 1 h. _Eval n of .cake batter and cakes: a) Evaluation of cake
batters: 17 B&-f—é#@iﬁ@-?—’?—?ﬂ The batter density of different batters
containing individual emulsifier 25 and emg sifier fornmulation is

cal cul at ed by: Bat\;/ﬁgatﬁio%pSi ty (g/cc) = \ight,,of batter Volume of container
30 2. Mcroscopic exam-nation- Cake batters prepared with different

i ndi vi dual enul si férestal sugat devel oped enul si f99%er1% ornul ati on al ong with

control are exam ngg under Phase Contrast Mjsngscope (O ynpus Mdel BX 40)
magni fi cat |Oon | OX J or l ncorporatl on of air

62-70
Calcium propionate 0.3-0.5
Baking powder 0.3-0.5
Salt 0.3-0.5
Acetic acid 0.1-0.25
15 Water 5-15ml
Essence
Lemon 2-2.5ml
Vanilla 2-2.5 ml
Emulsifier/Developed

20 emulsifier formulation : 2-3/4-6
- Along with flour calcium propionate, baking po&der and salt are sifted
- Fat and flour are mixed for Smin in III speed in mixer
- Egg, crystal sugar and emulsifier /developed emulsifier formulation is
25 whipped for 5-6 min in I1 speed
- The egg mixture is transferred to fat-flour mixture in three parts while
mixing for 3 min at I speed till homogeneous
- Finally essence, water and acetic acid are added and mixed at I speed for 1
min

30 - 425 ghbatter is scaled and the cake is baked at 180°C for 1 h

i



cells. b) Evaluation of cake: 35 1. Volune: The volune is neasured by the
rape-seed di spl acenment net hod. WO 03/079802 PCT/1B02/01123 9 5 2. Specific
vol une of cake: Volunme of cake is taken and weight is noted. Ratio of

vol une to weight gives the specific volunme: Volune in m Specific vol une
(M/g)  mmmmmm s e e e e e Weight of the cake in g
3. Sensory evaluation: The bar cake is evaluated by a panel of judges. The
score card for evaluation is given below Score card for sensory eval uation
of cake. Par aWew¥PWdre 1. Crust col ourPal e brown, Gol RSTMRBWR, dark brown
2. Crunb cells a. Uniformtyl0 b. Si z&810 c. Cell wall thickness10 3.

G ain20 4. Texture a. Mistnessl0 b. Tendernessl0 c. Softness20 5. Crunb
col our10 6. FlmayeihedtQoritht plepdr@tich of bexdai€ € st udi es: Texture studies are
carried out using "Texture Anal yser. t abl 10 M cro Fornul ation). Four
sanpl es of 1-inch thickness of %% ém%é%ébgggﬁ?gr recording texture. The set
paraneters of the instrunment are: speed of plunger -100 mi m n and | oad
cell -5 Kg. Force required to bring 25% ¢onpression is recorded and average
of 4 values is taken. Exanple 1 15 Bar_ ¥ake Formul ation 20 g Weat

f1 our 100 Q.%, stal sugar 1§:@mgg@}g_r2:e propionate, baking powder, salt and flour

l

Beating of fat and flour for 5 min in ITI speed

10
v
Whipping of egg, crystal sugar and emulsifier / developed emulsifier formulation for 5-6
min in IT speed
A\
Addition of egg mixture to fat-flour mixture in three parts while mixing for 3 min at I
15  speed
v
Addition of essence, water and acetic acid and mixing at I speed for 1 min
20

\4
Scaling of 425 g batter and baking at 180° C for 1 h.

Evaluation of cake batter and cakes:

a) Evaluation of cake batters:

1. Batter density- The batter density of different batters containing individual emulsifier
25  and emulsifier formulation is calculated by:

Weight of batter

Batter density (g/cc) =
Volume of container

30 2. Microscopic examination- Cake batters prepared with different individual emulsifier
and developed emulsifier formulation along with control .are examined under Phase
Contrast Microscope (Olympus Model BX 40) magnification 10X for incorporation of air
cells.

b) Evaluation of cake:

35 1.Volume: The volume is measured by the rape seed displacement method.



Short eni ng66 Cal ci um propi onate0.5 WD 03/079802 PCT/1B02/01123 10 5 Baki ng
powder0.5 Salt0.5 Acetic acid0.2 Water10 Essence 2.5 ml Lenon Vanilla2.5 m
- Along with flour cal cium propi onate, baking powder and salt are sifted

10 - Fat and flour are mxed for 5min in IlIl speed in mxer - Egg, crystal
sugar and emul sifier /devel oped emulsifier formulation is whipped for 5-6
mnin lll speed - The egg mxture is transferred to fat-flour mxture in
three parts while nmixing for 3 mn at | speed till honbgeneous 15 -

Finally essent¥@034i¥P%er and acetic acid are added and nmPKEBHI2 speed for 1
nmin - 425 g batter is scaled and the take is baked at 180C for 1 h The
physi cal characteristics of the cake are as follows: cake weight 375.10 g;
vol ume 1200 @acSpesifiewildmeoficaef Voloineiofizak® islt@kentiugl welight is esteddensity 0. 94 g/ cc
and texture 1636.{, .qver al core is 85 out of 110.

Exanpl e 2 Bar Cak%tlggt}vﬁu aetttc?ger% % 1g%ttﬂefs %gir%%l “%écr ystal sugar Egg
Shortening Cal ci um propi onate Baking powdeVol@emgnk Acetic acid Water

! ( P ;
Essence WD 03/079802 PePeFifipudyma (e 11 22 T e ealeo o &

3. Sensory evaluation: The bar cake is evaluated by a panel of judges.

The score card for evaluation is given below:

Score card for sensory evaluation of cake.

Parameter Score
1. Crust colour Pale brown, Golden brown, dark brown
2. Crumb cells

a. Uniformity 10

b. Size 10

c. Cell wall thickness 10
3. Grain 20
4, Texture
a. Moistness 10
b. Tenderness 10
c. Softness 20
5. Crumb colour 10
6. Flavour - 10

‘ Total llb

d Texture studies: Texture studies are carried out using “Texture Analyser” ( Stable
10 Micro Formulation). Four samples of 1-inch thickness of cake are used for recording
texture. The set parameters of the instrument are: speed of plunger —100 mm/min and load

cell -5 Kg. Force required to bring 25% compression is recorded and average of 4 values is

taken.
Example 1
15  Bar Cake Formulation
g
Wheat flour 100
Crystal sugar 100
Egg 120
20 Shortening 66

Calcium propionate 0.5



Vanilla2.5 mM Enulsifier (DGMS)2.5 5 10 Along with flour cal cium
propionate, baking powder and salt are sifted Fat and flour are m xed for
5minin Il speed in m xer Egg, crystal sugar and emul sifier /devel oped
enul sifier fornulation is whipped for 5-6 min in IIl speed The egg m xture
is transferred to fat-flour mxture in three parts while mxing for 3 mn
at | speed till honogeneous Finally essence, water and acetic acid are
added and m xed at | speed for 1 in - 425 g batter is scaled and the cake
is baked at 1¥®®#¥¥21 h The physical characteristics JICTIMREEe are as
foll ows: cake wei ght 375.50 g; vol une!® 15 1350 cc; specific | oaf volunme
3.59 nug; batter density 0.87 g/cc and texture 1157.5 g. The overall
sensory score i s 9Bakingtpowder110. Exafiple 3 Bar Cake Formulation 20 25 30 g
Wieat flour100 Cryghal sugar100 Eggg20 Shorteni ng66 Cal ci um propi onate0.5
Baki ng powder0.5 Salt0.5 Acetic acid0.2 Water10 Essence 2.5 m Lenon
Vanilla2.5 m Enul 4¢tipeqid (Svs) 2.5 - %Al ong with flour cal ci um propionate,
baki ng powder and gmiet are sifted 4oFat and flour are mxed for 5mn in
1l speed ip m xerES\é\gceOB/ 079802 PCTI|1B02/01123 12

Lemon 2.5ml
Vanilla 2.5ml

- Along with flour calcium propionate, baking powder and salt are sifted
10 - Fat and flour are mixed for Smin in ITI speed in mixer
- Bgg, crystal sugar and emulsifier /developed emulsifier formulation is
whipped for 5-6 min in ITI speed
- The egg mixture is transferred to fat-flour mixture in three parts while
mixing for 3 min at I speed till homogeneous
15 - Finally essence, water and acetic acid are added and mixed at I speed for 1
min '
- 425 g batter is scaled and the cake is baked at 180°C for 1 h
The physical characteristics of the cake are as follows: cake weight 375.10 g; volume 1200
cc; specific loaf volume 3.19 ml/g; batter density 0.94 g/cc and texture 1636.0 g. The

20  overall sensory score is 85 out of 110.

Example2 .
Bar Cake Forrﬁulatz’on
g
Wheat flour 100
25 Crystal sugar 100
Egg 120
Shortening 66
Calcium propionate 0.5
Baking powder \ 0.5
30 Salt 0.5
Acetic acid 0.2
Water 10

Essence



5 Egg, crystal sugar and enulsifier /developed enmulsifier forrmulation is
whi pped for 5-6 mn in IIl speed The egg mxture is transferred to
fat-flour mixture in three parts while mixing for 3 min at | speed til
honbgeneous Finally essence, water and acetic acid are added and m xed at |
speed for 1 mn 425 g batter is scaled and the cake is baked at 180C for 1
h The physical characteristics of the cake are as foll ows: cake wei ght
376.20 g; volune 1250 cc; specific |oaf volune 3.32 nug; batter density
0.89g/ cc and WORRiP¥2 1187.2 g. The 10 overal | sensory KE®#@O¥ 87 5 out of
110. Exanple 4 Bar Cake Fornul ation g Mheat fl1 our100 Crystal sugar 100
Eggl20 Shorteni ng66 Cal ci um propi onate0.5 Baki ng powder0.5 Salt0.5 Acetic
aci d0.2 Water10 Eskemwe 2.5 nl LenoASwdnilla2.5 M Enulsifier (PGW)2.5 -
Along with flour cghghm propionatepshgking powder and salt are sifted Fat.
and flour are mxed for 5minin Il speed in mxer. 30 - Egg, crystal sugar
and enul sifier /deFBFEFEIPEMI) sifi ef>formulation is whipped for 5-6 min in
Il speed. The egg m xture is transferred to fat-flour mxture in three
parts while, mxing for,, 3 m.n_a eed till. .hono Iy essence,
water and atetic acid &P 395{‘&8%% °akﬂmﬁr%e%ae§tba1mgﬁceeﬁr ?‘glsﬁtfr gﬁ&‘ WO

03/ 079802 PCT/ [ B02/ 011P@ andfBur arepigedforsmtit arllisgeed pahizdt and t he cake i s baked
at 180C for 1 h. The physichah %Jgﬁrﬁﬁte%{uls‘f‘ﬂe} Gvéllpeli NemAiRKE Rinfiadn fO! | Ovs:

cake wei ght 375.80g; volune 13
whipped for 5-6 min in ITT speed

- The egg mixture is transferred to fat-flour mixture in three parts while
10 mixing for 3 min at I speed till homogeneous
- Finally essence, water and acetic acid are added and mixed at I speed for 1
min
- 425 ghbatter is scaled and the cake is baked at 180°C for 1 h
The physical characteristics of the cake are as follows:; cake weight 375.50 g; volume
15 1350 cc; specific loaf volume 3.59 ml/g; batter density 0.87 g/cc and texture 1157.5 g. The

overall sensory score is 91 out of 110.

Example 3
Bar Cake Formulation
g
20 Wheat flour 100
i Crystal sugar © 100
Egg 120
Shortening 66
Calcium propionate 0.5
25 Baking powder 0.5
Salt 0.5
Acetic acid 0.2
Water 10
’ Essence ' f , : '
30 Lemon 25ml
Vanilla 25ml
Emulsifier (SMS) 25

- Along with flour calcium propionate, baking powder and salt are sifted

- Fat and flour are mixed for Smin in III speed in mixer



cc; specific loaf volume 3.45 nug; batter density 0.88 g/cc and texture
1187.2 g. The overall sensory score is 85 out of 110. 5 Exanple 5 Bar Cake
Formul ati on g Wheat flour100 Crystal sugar100 Eggl20 Shorteni ng66 Cal ci um
propi onate0.5 Baki ng powder0.5 Salt0.5 Acetic acid0.2 Water10 Essence 2.5
m Lenon Vanilla2.5 mM Emulsifier (SSL)2.5 25 - Along with flour cal cium
propi onate, baking powder and salt are sifted - Fat and flour are m xed
for 5min in Ill speed in mxer - Egg, crystal sugar and ermulsifier .

/ devel oped enW¥P&¥§7988% fornul ation is _whi pped for 5-6 RFHIBOWIP| speed -
The egg m xture is transferred to fatlour nixture in three parts while
mxing for 3 mn at | speed till honogeneous - Finally essence, water and
acetic acid are added Eezd crystxlegigatantl egypbsifidr fdgvelapedri emul@fipr forplgtiqp atter i s

scal ed and the cake iswggdggﬁ,rgknﬁgg@[[fs{&dl h The physical characteristics .
of the cake are as follows: cake weight 376.4 g; volune 1375 cc; specific

| oaf vol une 3.65 nug; Bt 988 rmigEfssis tgpnsderng ty) f-Eloy rgixiupexio fhrse ptsswijle The
overall sensory scor emixfg%? 3@l at@bpeddfll hoosddedu® 79802 PCT/ 1B02/ 01123 14

Exanple 6 Bfoa r Cake For lgrxga[ll?'teésgrpce,q'va er gn acztlcoalélird]é.roeoadgdyarslé r%lxe e%{qaspﬁeleg Qor "I_'gg 120
min
- 425 g batter is scaled and the cake is baked at 180°C for 1 h
The physical characteristics of the cake are as follows: cake weight 376.20 g; volume 1250
cc; specific loaf volume 3.32 ml/g; batter density 0.89g/cc and texture 1187.2 g. The
10 overall sensory score is 87.5 out of 110.

Example 4
Bar Cake Formulation
g
‘Wheat flour 100
15 Crystal sugar 100
Egg 120
Shortening 66
Calcium propionate 0.5
Baking powder 0.5
20 Salt 0.5
 Acetic acid 02
Water 10
Essence
Lemon 2.5ml
25 Vanilla 2.5ml
Emulsifier (PGMS) 2.5

- Along with flour calcium propionate, baking powder and salt are sifted
- Fat and flour are mixed for Smin in III speed in mixer.
1 30 - Egg, crystal sugar and :emulsiﬁer /developed emulsifier formulation is -
whipped for 5-6 min in III speed.
- The egg mixture is transferred to fat-flour mixture in three parts while
mixing for 3 min at I speed till homogeneous. ,
- Finally essence, water and acetic acid are added and mixed at I speed for 1

35 min.




Shor t eni ng66 Cal ci um propi onat e0.5 Baki ng powder0.5 Salt0.5 Acetic acidO. 2
‘Water10 Essence 2.5 m Lenon Vanilla2.5 m Emulsifier (PS-60)2.5 20 Al ong
wi th flour cal cium propi onate, baking powder and salt are sifted Fat and
flour are mxed for 5min in Il speed in m xer Egg, crystal sugar and

emul sifier /devel oped emulsifier fornulation is whipped for 5-6 minin III
speed The egg m xture is transferred to fat-flour mxture in three parts
while mxing for 3 min at | speed till honpgeneous Finally essence, water
and acetic acVeo¥¥%hdded and nixed at | speed for 1 REHBYILADE g batter
is scaled and the cake is baked at 188C for 1 h The physi cal
characteristics of the cake are as f.ollows: cake wei ght 376.5g; volunme 1390
cc; specific |oaf vol uoeg Batleds sealgd addalietesite ivtakediat MO Br1y/ cc and texture

1010 g. The eral.l .sensory. scaore is 87.5 out .of 1 anpl e 0 Bar
Cake Por mul at ETPGoh ERRORIT 1l cebetanrong it k8 o7 5 UB 6470 0802
PCT/ | B02/ 01128c; spé&ifSHoaftvelmme §616 r@ég datsniqusity - 88ngitcedd SexBak i 18- 2pmvidier 0. 5
Sal t0.5 Aceti ¢,a86] @os V! £84 0 EEsENCe 2.5 ni

5 Example5
Bar Cake Formulation
g

Wheat flour 100
Crystal sugar 100

10 Egg ' 120
Shortening 66
Calcium propionate 0.5
Baking powder 0.5
Salt 0.5

15 Acetic acid 0.2
Water 10
Essence
Lemon 2.5ml
Vanilla 2.5ml

20 Emulsifier (SSL) 25

- Along with flour calcium propionate, baking powder and salt are sifted

- Fat and flour are mixed for Smin in IIT speed in mixer

- Egg, crystal sugar and emulsifier /developed emulsifier formulation is

25 whipped for 5-6 min in Il speed

- The egg mixture is transferred to fat-flour mixture in three parts while
mixing for 3 min at I speed till homogeneous

- Finally essence, water and acetic acid are added and mixed at I speed for 1
min

30 - 425 g batter is scaled and the cake is baked at 180°Cfor1 h

The physical characteristics of the cake are as follows: cake weight 376.4 g; volume 1375
cc; specific loaf volume 3.65 ml/g; batter density 0.88 g/cc and texture 1035 g. The overall

sensory score is 92 out of 110.



Lenmon Vanilla2.5 m Devel oped enulsifier 5.0 fornmulation 15 Along with
flour, calciumpropionate, baking powder and salt are sifted Fat and fl our
are mixed for 5min in Ill speed in mxer Egg, crystal sugar and enul sifier
/ devel oped enul sifier fornmulation is whipped for 5-6 min in Il speed The
egg mxture is transferred to fat-flour mxture in three parts while

mxing for 3 mn at | speed till honogeneous Finally essence, water and
acetic acid are added and m xed at | speed for 1 mn 20 - 425 g batter is
scal ed and t NEOBHPE | s baked at 180C for 1 h The physPEHIBOX¥ME?} acteri stics
of the cake are as follows: cake meidﬁt 382.5g; volune 1695 cc; specific

| oaf volune 4.43 m/g; batter density 0.81 g/cc and texture 750g. The
overall sens@xymde6dre is 102 out of 110. Photom crographs of cake batters
with individugl, ?W?ﬁ;”m’ﬁ{”ﬁ and devel oped enmulsifier 25 fornulation is
shown in Figure 1. e physi cal appgarance of control cake made and cake
made wi th devel oped enulsifier fornmulation is shown in Figure 2. The data
on the effect of Whdiflttual emul si¥ers and devel oped enul sifier
formul ati ol on t herdmysigeal and senmory characteristics of bar cake are
presented in Tablgzl and Table 2. VE%03/079802 PCT/1B02/ 01123 16 D\ NNO
O O~DI~ NNh C8

Shortening 66
Calcium propionate 0.5
Baking powder 0.5
10 Salt 0.5
Acetic acid ' 0.2
Water 10
Essence
Lemon 2.5ml
15 Vanilla 25ml
Emulsifier (PS-60) 25

- Along with flour calcium propionate, baking powder and salt are sifted
- Fat and flour are mixed for Smin in Il speed in mixer
- Egg, crystal sugar and emulsifier /developed emulsifier formulation is
20 whipped for 5-6 min in IIT speed
, : -  The egg mixture is transferred to fat-flour mixture in three parts while
mixing for 3 min at I speed till homogeneous
- Finally essence, water and acetic acid are added and mixed at I speed for 1
min
25 - 425 g batter is scaled and the cake is baked at 180°C for1 h
The physical characteristics of the cake are as follows: cake weight 376.5g; volume 1390
cc; specific loaf volume 3.69 ml/g; batter density 0.87 g/cc and texture 1010 g. The

overall sensory score is 87.5 out of 110.

Example 7 .
30  Bar Cake Formulation
g
‘Wheat flour 100
Crystal sugar 100

Egg 120
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Shortening 66
Calcium propionate 0.5
Baking powder 0.5
Salt 0.5

5 Acetic acid 0.2
Water 10
Essence
Lemon 2.5ml
Vanilla 25ml

10 Developed emulsifier

formulation 5.0

- Along with flour, calcium propionate, baking powder and salt are sifted
- Fatand flour are mixed for Smin in Il speed in mixer
- Egg, crystal sugar and emulsifier /developed emulsifier formulation is
15 whipped for 5-6 min in IT speed
- The egg mixture is transferred to fat-flour mixture in three parts while
mixing for 3 min at I speed till homogeneous
- Finally essence, water and acetic acid are added and mixed at I speed for 1
min
20 - 425 ghatter is scaled and the calke is baked at 1805C forlh
The physical characteristics of the cake are as follows: cake weight 382.5 g volume 1695
cc; specific loaf volume 4.43 ml/g; batter density 0.81 g/cc and texture 750g. The overall
sensory score is 102 out of 110.
Photomicrographs of cake batters with individual emulsifiers and developed emulsifier
25  formulation is shown in Figure 1. The physical appearance of control cake made and cake
made with developed emulsifier formulation is shown in Figure 2. The data on the effect of
individual emulsifiers and developed emulsifier formulation on the physical and sensory

characteristics of bar cake are presented in Table 1 and Table 2.
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The eval uation of cake batters for batter density showed that the

enul sifiers decreased the batter density when conpared with the control.
However, the batter wth devel oped emulsifier formulation had a batter
density of 0.81 g/cc as against the control batter density
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The evaluation of cake batters for batter density showed that the emulsifiers decreased the
batter density when compared with the control. However, the batter with developed
emulsifier formulation had a batter density of 0.81 g/cc as against the control batter density
of 0.94 g/cc indicating good air incorporation resulting in a light fluffy batter.

5  Photomicrographs of cake batters with different emulsifiers showed an increase in the
number of air bubbles when compared to the control. The cake batter with developed
emulsifier formulation gave the best result. The photomicrograph showed a more
pronounced increase in the number of air bubbles in fat phase. The bubbles are of uniform
size and evenly distributed in the batter (Figurel).

10  All the emulsifiers brought about an increase in specific loaf volume of cakes. Among the
emulsifiers, cakes with PS-60 showed a maximum increase in specific cake volume
foltowed by SSL, DGMS and PGMS. The cakes prepared with developed emulsifier
formulation recorded highest specific loaf volume than the cakes with emulsifiers alone
(Table 1).

15  The individual emulsifiers improved the texture and overall guality of cakes as reflected in
total score values when compared with the control. The cake containing the developed
emulsifier formulation is rated the best as it had a golden brown crust colour, fine crumb
- grain, uniform cells with thin cell walls (Table 2). The force required for 25% compression
is lowest i.e. 750 g indicating a very soft texture. The cakes are tender with a moist

20  mouthfeel. The cakes containing developed emulsifier formulation are better in all the

quality characteristics when compared with cakes prepared with indivi_-du_al' emulsifiers.



of 0.94 g/cc indicating good air incorporation resulting in a light fluffy
batter. 5 Photom crographs of cake batters with different emulsifiers
showed an increase in the nunber of air bubbles when conpared to the
control. The cake batter with devel oped emulsifier formulation gave the
best result. The photom crograph showed a nore pronounced increase in the
nunber of air bubbles in fat phase. The bubbles are of uniform size and
evenly distributed in the batter (Figurel). 10 Al the enulsifiers brought
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enul sifier faorraanved:i on recorded hi ghest specific |oaf volunme than the
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brown crust colour, fine crunb grain, uniformcells with thin cell walls
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Short eni ng based i f Vi ati.on for making inproved quality cakes
said formulati oﬁ?g%i#%}rbft\éiér;%gﬁg‘%%s’%flsti | I ed gyl cerol nonostearate (DGAVB)
10. 6 partsi0 (Db)Esertenmangenii®parts. 2- | actyl ate (SSL) 0.4 parts; (c) sorbitan
nonost ear eat e 4 SMPkmusiifAointilatibfdccRtBhy tdIMG Q! FheriP BEPHER MR ENEHD) 16
parts; (e) polysorhate (PS-60) 2.5 parts; and 10 (f) "shorteni ng agent 100
parts. 2. An enutEPHSANE or nul ation according to claim 1, wherein the pH
of the enul si f¥i Ag emalgifidg fosnubeios rabrding to Animelullespréfyratsle sHoeteding @bt QN

according to cl g abl e shortening agent is hydrogenated
vegetable oil. 1@@‘3%{8%2%%{8@;?&& the preparation of shortening based
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of distilled gyl mehed copRGsitAfapt & (DAVB) 10.6 parts, sodium stearoyl -2-
| actylate (SSL) 0.4 parts, sorbitan nonosteareate (SM5) 5.3 parts, poly

gl ycerol 20 nonogj aaki 6f diftfiddRylcbR! BeHobtSaratd@CHED 103 artd, BaifQleadyi2Par ts and
shorteni ng agent ]100 Earst i .
actylate (SSL) 0.4 parts, sorbitan monosteareate (SMS) 5.3 parts, poly glycerol
20 monostearate (PGMS) 16 parts, polysorbate (PS-60) 2.5 parts and shortening agent
100 parts; i i ’
(b) melting of the above emulsifiers at 60° C;

(c) adding glycerol 6.6 parts, lactic acid 0.6 parts and shortening agent 100 parts to
the above melted emulsifier mixture;
25 (d) stirring the emulsifier mixture till the mixture is homogeneous; and
(e) adjusting the pH of emulsifier formulation to neutral to obtain shortening based
. emulsifying formﬁlation.
5. An emulsifier formulation according to claim 1, wherein said emulsifying formulation
is used to make cakes with a decrease in batter density and an ir'xcrease in fine, uniform
30 and evenly distributed air cells.
6. An emulsified formulation according to claim 1, wherein cake made of said
emulsifying formulation having batter density lowered by 13.82%.
7. An emulsifier formulation according to claim 1, wherein said formulation is used to

make cakes with an increased specific loaf volume and a decreased shear force.



(b) nmelting of the above emulsifiers at 60 C, (c) adding glycerol 6.6
parts, lactic acid 0.6 parts and shorteni ng agent 100 parts to the above
nmelted emul sifier mxture; 25 (d) stirring the enmulsifier mxture till the
m xture i s honobgeneous; and (e) adjusting the pH of enulsifier fornulation
to neutral to obtain shortening based enulsifying fornmulation. 5. An

emul sifier fornulation according to claim1, wherein said enulsifying
formulation is used to make cakes with a decrease in batter density and an
increase in fioesomsmkform 30 and evenly distributed aigcrasmhhaz 6. An

enul sified fornulation according to ckaim 1, wherein cake nade of said

enul sifying formulation having batter density |owered by 13.82% 7. An
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make cakes with clean mouth feel, typical taste and aroma.




