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DETAI LED DESCRI PTION OF THE | NVENTI ON 25 Starchy food product The starchy
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wherein raw materials are treated with a lipolytic enzyme. The lipolytic enzyme may have
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phospholipase, galactolipase and/or triacylglycerol lipase activity. It may particularly be used
in the absence of protease activity.

DETAILED DESCRIPTION OF THE INVENTION (ORI
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25 Starchy food product
The starchy (or starch-based) food product may be cereal-based (e.g. flour-based)
or potato-based. Examples are fried products, noodles (such as fried instant noodles, dried
instant noodles, and wet noodies), fried snack products, potato chips, tortilla chips, corn
chips, extruded cereals, flaked cereals and shredded cereals.

30 Fried flour-based products
Fried flour-based products may be produced by a process comprising:



‘ fresh nood

a) preparing a noodl e dough which conprises flour, water and a lipolytic
enzyne havi ng phosphol i pase or gal actolipase activity and which is free
from prot vity; b) sheeting the noodl e dough to
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flour, rye flour, soybean flour, oat flour, buckwheat flour, rice flour; starches such as potato
35 starch, tapioca starch, corn starch and the like.



30 dough may be made from wheat flour wth | ess than 15% protein by weight,
e.g. less than 12% or less than 10% ' The process nay al so conprise the

step of the dough into a desired formprior to fr to form
waved noé&ﬁ@g}ﬁ&ﬁhg fried i nstant noodl es may have a Iomer%?@kggﬂr)l %4nt after

frying and/or inproved 35 texture. The fried noodles (e.g. in the form of
noodl e bl ocks) nay have an inproved regis tance to breakage. WO
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process wherein snack pellets conpris25 ing cereal flour, optionally

i solated starch, and a lipolytic activity are fried. The raw materi al
m xt ur e FrigRiRstANtNeesHeRi ns up to 32 %water (e.g. 20-32 %, and may
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The frying is generally done in edible oils such as palm oil, partially hydrogenated

palm oil, refined palm oil, pure lard, modified lard, and mixtures of these are used. The noo-
25 dle strands are fried for e.g. about ¥ to 3 minutes at temperatures of about 130-170°C. The
noodles may be pressed into blocks before frying.

Fried instant noodles made with a lipolytic enzyme according to the invention may
have a decreased oil content, and this process may be used to improve the quality of fried
instant noodies made from wheat flour having a relatively low content of protein. Thus, the

30 dough may be made from wheat flour with less than 15% protein by weight, e.g. less than
12%, or less than 10%.

The process may also comprise the step of shaping the dough into a desired form
prior to frying, e.g. to form waved noodles.

The fried instant noodies may have a lower oil content after frying and/or improved

35 texture. The fried noodles (e.g. in the form of noodle blocks) may have an improved resis-
tance to breakage.



35 The dried snack pellets may be stored or distributed to a snack
processor. The snack pellets may then be expanded by heating by frying in

oil. V. onlzﬂmgsl( i 8, ~ 5 PCT/DKO2/ U011 ~ Potato chips P%"i‘;n‘?\n%'?]l'?? may be
produced by a process conprising: a) contacting potato slices wt

aqueous solution conprising a lipolytic enzyme which has phosphol i pase or
gal actol i pase activity, 5 b) blanchingsthe slices, and c) trying the slices
in oil. The process nay be perforned as foll ows: Potatoes are washed,

sorted and peeled. G ucose |evels are neasured. Potatoes nmay be condltloned
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|Ip0|ytIC enzynme and .t hen bl anched. Thickness correlates wt 0|g up take.
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i me sol uti on st ee in solution overni %OBF 1 -16 hours). Washi ng

wth1QA/af“é9d'?%frfe€rﬁ§\Y‘énB%9"? z%" EUreRaanzside Bigd initart -3 nin at 10-21 C

G i ndi ng of masa Lam nation, sheeting and cutting of tortilla or corn

chi ps (S SI%:’% ture) Torti |la chips are baked at 300-332C for 15-30 sec
bef ore PPYF 37% noi sture). Tortilla chips and corn chips (not baked
before fryi ng)‘heifredesmaclk phudattadapké potatd chips)gotn AERE @2bhdxand Pravé oianh-.
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cerea pr ocess raw naterials are m xed, tenpered
for O- Zpﬁ@@%d(’w'&@ﬁ'@a&lﬂfﬁ?@w tenperature) and the dough is extruded at

or above 95-13Q dktrli@d nadf phéduct MéyfbbLﬂrﬁdudédlQ“aZEro%ssT@im@Fs&ngth@,fole@ and
moi st ur e, depend of processing type (single O112/Ui~BS-4 6

PCT/ DKOSP3011~ screw | twin screw ext ruder). Product may or may not be
fI aked, it i sajoaptepdriagd dolLiglv osreptidired foue, ywatekamba lipolytel enzpinef ure is 1.5 -
3 % Iaked cerea orn fl akes can be produced by a
2('.): Bgl nhgldggﬁggom g’tf”nﬁ o?lé‘f\tg'r 1‘?1?( g

procéss conpri wi th an aqueous sol ution
of a |ipolyti€) enppatng and @@@'Hiﬂgghq %@U%\rtptf@;’m rzglletﬁ ying, and d) fl aking.

d) drying, and
e) frying the pellets in oil.
The fried snack products may be made by a process wherein snack peliets compris-
25 ing cereal flour, optionally isolated starch, and a lipolytic activity are fried. The raw material
mixture typically contains up to 32 % water (e.g. 20-32 %), and may optionally be precondi-
tioned by heating, e.g. up to 95°C for 20-240 seconds.
The extrusion cooking may be done in a single-screw or double-screw extruder with
a residence time of 30-90 seconds. The extruder will typically comprise a cooking zone at 80-
30 150°C and a forming zone at 65-90°C. After the extrusion with heating, the mixture will be
shaped and will typically have a temperature of 60-100 °C (particularly 70-95°C) and a mois-
ture content of 25-30 % or 20-28 %.
The drying of the pellets may be done at 70-95°C for 1-3 hours to reach an exit
moisture of 6-8 % in the snack pellets.
35 The dried snack pellets may be stored or distributed to a snack processor. The
snack pellets may then be expanded by heating by frying in oil.



The process may be as follows: Raw materials are m xed and cooked to
gelatinise 1 o the starch conpletely. Corns are delunped (critical m)i sture
289 and \gf)l(ﬁﬂ(.@bp| ow 120C-for 60 minutes). After the drygrrhedb®
cooling of ténpering step to bring the tenperature of the grains own to
room tenperature before flaking (nmoisture 10-18C dependi ng on raw
material). After tenpering the grits ate rolled into thin flakes by passing
between pairs of very large netal rolls (roll tenperature 43-46C). The | ast
process step is toasting (275-330C for 15 90 sec. End noisture is 1.5-3%.
Shredded cereal s Shredded cereals can be produced by a process conpri sing:
a) contpgthtdiénipgr eal grains with an aqueous solution of a lipolytic enzyne,
" b) cooking the cere rains, 20 C% shr eddi nq_BlPand d) baking. Shredded
cereal s may B¢ @%@W%%B%PWQU% %2 BIOSPFE CHBPISed by cool i ng, tenpering,
shreddi ng, foar)m n@)nlteiﬁtlﬂg b:loﬁalbllslléesamﬂh laakaqwoug Reludbe lcomgrising anipolyie exheat
"~ (e.g E%] d corn, tog E pg nmay be 25 done for 30-35
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ter menoval df) exdaschivgtherslicddobad ng (or tenpering) nay be done for 8-28
hours with cogli fter shredding, the shreds may be stacked to
make a biscuit, dﬁg?ﬁﬂe%né@&ngg baked at 200-315C to around 4 % end
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DCGDG (di gal act osyl diglyceride). The gal actol i pase activity (digal act osyl

di gl yceride hydrolyzing activity or DGGase activity) nmay be determ ned,
e.g., byortte ghipa andigorychips WO 021 03805 ( PCT/ DKO1/00472) or by the
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A2, EC 3.1.1 tic activity towards one or both
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01100472) or the PHLU, LEU, nonol ayer or
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derived, e.g. fromthe followi ng genera or species: Thernonyces, T,

| anugi nosus (al so known as Hum col a | anugi nosa); Hum cola, H insolens;
Fusari uEv(trFldecbﬁsiw um F. solani, F, heterosporum AspergiNus, A
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Scl erotinia, Eyl Ch@lﬂmgttﬁ@do @mbldalaﬂer ,Bamgl | us, Citrobacter,
Ent er obact er dvvardSél wi nia, Escherichia, E. coli, Kl ebS| el |l a,

Prot8ls, ProvPHen&KEY *hr?[ﬂ?é*?h @Mserratia, Shigella, Strept onyces,
Yer si ni a, Psediomoesting the extpded dougbdombizd themelemls.exanpl es of |ipolytic
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8 Li pol ytic enzyne from F. cul norum (US 5830736) or as described in WO
021 00852 (PCT/ DK 01100448) or DK PA 2001 00304. A variant derived from one
of the a s by substituting, deleting or inserti n

am no acﬁgé%zﬁpéxpgs described in WO 20001 32758, partlculggp%hﬁ%&hlygs 5 4,
5, 6 and 13, such as variants of |ipase from Thernonyces | anugi nosus (al so
called Hum cola | anuginosa). The lipaglytic enzynes nay have a tenperature
optimumin the range of 30-90C, e.g. 30-70C. In particul ar enbodi nents, the
i polytic enzyne is not a native cereal enzyne and is not an enzyne present
nat ur al$oyew htwimeenew extrugenyiredust seayrasmeayTas beriialyedtit ie taastest anerftavatey be-

conductge ek dp,ﬂgl hbgusdh e _to,t he dough or to flour used in the dough

" and hol ding the m xture. Kneading of the dough may serve to disperse the

i polytic uniformy in the dough. The process is done so as to allow the
enzyne gigréd téeals0 take place at an appropriate holding-tinme at an

" appropriate t ature. 15 The mat i c tr at nent may be conducted at any
SUI tabl e pH, IelEad CRESRS §uch 75 KR ke an B8 PIOCLEEH Y Agprotass COMPESIRG:.  The

| i polsyti c enzgme ¢csntamhg ereat grith @it bh @abuedie sbutigh of @ ligolyticeriz@mer ange of pH
2-12, 7-12 or\8-1 ess enzymatic treatnent nmay e.g. be conducted
at 3-50C, at be} du oo“ng h‘?@ﬁt%d suitable, e.g. for at least 0.1 hours, e.g.
in the range Q)f OdrSzme &frgurs. 20 The anpbunt of enzynme, may, e.g. be in the
range of 0.0l ; enzynme protein per kg of flour, such as e.g. 2-20 ng
enzynme prot EIT? “flour. An enziﬁarre wi t h phosphol i pase acti vi t?/ may be
added to the B@J@ﬁceﬁs mAY Revsriolys: N'@é@f‘ab e [nireg peg CR@(eﬂlt@@ﬁat@'ﬁ@h as
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abse S; e no noticeable effect on the texture of the
fi na{)‘;t pro Fﬁ?ghééé’i’uﬁedgaﬁseéﬁy 30 Assays for lipolytic enzynme activities
Phosphol i pase activity (LEU) Phospholipase activity (LEU) is neasured as
the rel spe@del cbréfisfatty acids fromlecithin. 50 ul 4%

L- al pha- phosphatl dyl chol i ne ggl ant lecithin fromAvanti), 4 % Triton X-100,
5 mM Cad 2 i reddRd FRrpRis cap e prodyicediBied PEIFERT CUNRNSRY sol ution diluted to
an appropri atg 3Scenagiagicerial grainswithnadudbiiEsolution of a liPagtic anBines are

i ncubated for, 10 mn ar, 30 C E nd. ~'~~0112/11GaBS-4 9 PCT/Dk02/001 |~ the
reaction stop?))ed %ROk&? EBFSrrea IR prior to centrifugation (5 mn at 7000
rpm20 Free fatity smedd;m@,r&nddeterm ned using the NEFA C kit from Wako

Chem cal s 4,—1 %equal s the amobunt of enzyme capable of releasing 1
Nmol of free tatty actd/mn at these conditions. 1 kKLEU = 1000 LEU. 5

Li pase acti viBireddey caneals orbe imadeybyuenakingorhale geain followescy egafioar em-

l'i pase)p éirﬁ]tb' Hhr%ddlhé fgﬁ’nf\lh@ﬁﬁo b@cM@aQIQ/b%%ﬂES as follows. 1 kLU = 1000 LU. A

substrate pase I's pre by emu| S|fx tributyrin (glycerin
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Fried itost@add° Gddier ebreddiphpthprebrédsasay be stackehto rake aysmitiartdhthis may be
phosphoy, tols ¥ $ wat er and added to flour to 15 nmake
a doughﬁél{oér%%ﬁr%g? 318 %gooﬁﬁgn%%oﬁgiq/ﬁgﬁmq’he dosages used are shown bel ow in
- ny enzyrre prot el n per kg flour and as phospholipase activity (KLEU kg
flour, ZyAfk above. The enzyne used is disclosed in SEQ ID NO 2 of
V\098I 26 _/yt h formul ation for noodles with or without enzyne additions
0o g of M SRYQR HSEE | IOHES ERAYTTS dGr 2N GRBIBT WHICHE RRable %'WTQ!)& ght)
and a spbWhrboxyiossersiondg tofelskde aapfoxdit a¢d er carBoxylaeé (B G]1.1)amnike fhddtie of

kansui (sodi um c rbona e The i.ngredients were knead i nt dough by
i ng PRI SRy el Gidekioas: sl i SRt Satd Y 3Rdy iEeafgh o BbsBhen
conpou nd@tMtbyTrwas@Nrﬁlgs 4nayi eedetetmioed by mop dligatik meghadolel ey . as$ays loewpoonded
dough shy %‘k&ﬁi lé%ﬂrﬁtﬂisfsg%cnﬁcﬁxoﬁef ore being reduced in thickness by
passi ng the oug et throu sequentially narrower roller gaps. The re

25 suiting raw noodl e strands were placed in steam ng baskets and steaned
at atnospheric



pressure at a steamtenperature of 100C for 5 mn. The steamed noodl es were
allowed to cool (0.5 mn) and then fried in palmoil at 180C for 45 s to
produce tdg bhaak, steamed and fried instant noodles. The Pt gg(ﬁ@; of the
fried noodl'es was determ ned as the residue obtained after ven
evaporation with petrol eumether or hexane after boiling in dllute HCl ,
filtering, and gentle drying . The surface firmess was determ ned as:
penetration distance (mm to 0.1 N force, and the core firmess was

determ ned as maxi numcutting force (g). Thus, harder noodl es correspond to
a | oner" vaI%a@f)"pﬁ&ﬁfa&ﬁ‘étyf(ﬁﬁrﬁté§526én@ hydrolylie pciity @a carbawlicester bondsdn The

results ar a%?ft’c‘ﬂ@ f -
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. W w) 000. 4634, tﬁg@ta%a QW@@@/O&S@S (I CWDK01/00472) or by the monolayer assay 1 or
| 13. 70. 4038, 9 0.3839.918.2 The results show that the addition of

an enzymne Hali |pase activity results in harder noodles. Addition
of the 'enzyt?fmsbhcrllplagepbmstpmm bpARE @GSt 4B2 gr Al siod)r eellnydbhtibectivity towartient  of

the 11ied 19 8nbonaafliue Sulf hatos # ARG 18y HAEALANtheolndiBol.

ready-to-ea noodl €s Was I"OssT er ari son,
a simlar epgser peiyily may treadetevmmhd aljelithe cﬂ'ﬁt%faséal i3 Wk di2/Q3805 (PCT/DK
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defited i n 3892P031982758) in the same 10 fornul ati on and process as descri bed

above. Jhe Tﬁda@@ﬂcgﬂomsééé attvit 5(EC"@¢1Q§)S€@'£H1 rJJI}’tld"'QCtQ/ er@rt cafokyie etdr
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treatment 15 r as described in Exanple 1, but
using a di £'1% J\g%ﬂ"l‘{s@s}eﬁgs %&%ﬁﬁﬁo@?éﬁﬁﬁl kaan", Meneba Flour Mlls,
Rot t 8 dam ThEheNipdhdicl eavagine mayohasiera barave apequltm%tWan)ivntwfneomofsﬁtslﬁdhresase

dosages y@gﬂﬁfe@,eanpq&té Brsnd(“éétfgof%rftﬁé bihee twc?'?ﬁ Ytrtﬁaf' Héx?@ﬁ)%ﬁé%%%f‘ Qhécfizf?cﬁ%)mth

activit ace firm rmmessQ | content
f | our meyegeminanbactivity for one substrate and less actlwty for the other two substrates A combl-

| 0. 34555k ok 2w e RBr3Rk/5 Lirfies3Pa Qeﬁgéift 915. 98. 812. 50. 3458. 916. 412. 918.
70.3066.616.5 WO | 12/11'GSBS-1 PC T/ D K112/11011 ~ 11 The results show

that addition of the enzyme havi ng phosphol i pase activity resulted in
i ncr eassdu}@\seifmpafytﬁ;wrfzgnﬁsfi rmmess at the highest dosage The results
the Ehzyme natthi pRGearamoBdte B R T AR R t el i RBle g™
phosphofropafsiegalcari animgl sdusees: dihotydid enagmes Imayobe darivest, exy.tfram ftie éﬂowmt ant
et W A s A i g
char act 8umécola, H. insolens; Fusarium, F oxysporum, F. solani, F. heterosporum; Aspergillus, A.
tubigensis, A. niger, A. oryzae; Rhizomucor; Candida, C. antarctica, C. rugosa, Penicillium,
25 P. camembertii; Rhizopus, Rhizopus oryzae; Absidia. Dictyostelium, Mucor, Neurospora,
Rhizopus, R. arrhizus, R. japonicus, Sclerotinia, Trichophyton, Whetzelinia, Bacillus, Citro-
bacter, Enterobacter, Edwardsiella, Erwinia, Escherichia, E. coli, Klebsiella, Proteus, Provi-
dencia, Salmonella, Serratia, Shigella, Streptomyces, Yersinia, Pseudomonas, P. cepacia.
Some particular examples of lipolytic enzymes follow:
30 » Phospholipase from bee or snake venom or from mammal pancreas, e.g. por-
cine pancreas.
» Phospholipase from Aspergillus oryzae (EP 575133, JP-A 10-155493), Hy-
phozyma (US 6127137)
» Lipase from Thermomyces lanuginosus (also called Humicola lanuginosa) (EP
35 305216, US 5869438), A. tubigensis (WO 9845453), Fusarium solani (US 5990069).
» Lipase/phospholipase from Fusarium oxysporum (WO 98/26057 ).



tics despite only a marginal change in surface firmess. The inprovenent in
surface snoot hness and the increased core firmess resulted in instant

noodl es tall improved textural or nouthfeel char

Exanpl e éngfﬁﬁngon snack texture Snack pellets were progﬁiﬁhogﬁgg?d ing to
a sheeted pellet procedure with addition of a lipolytic enzyne as partlal
repl acenment of emulsifier. Two differegt |ipolytic enzynes were tested:

| i pase from Thernonyces | anugi nosus and | i pase/ phosphol i pase from Fusari um
oxysporum A control was nade wi thout |ipolytic enzyne but with a higher

anount of em siLippiyti€| enzymehBomo | eWimegumal SrdBaPTH) sorap edasciiked IPAYAL o
i granul /O@MP?/D@@HIOOM@)%WPRZ@M oos@o- and diglycerides as

emul sifrers dicalciu hate, In the experinments Wlthvderl\% ytic

enzyme, the ahodnfarignt @@ﬁﬂeglfmnépn%%thﬁ@&e&%an% G5 SUbLstipg, felRHNg AT 41-s

We:e t r abiRsl org%’)omg%‘é%?ﬁhbla@m@gaés c?egcm thOJZOEOIﬁQVIm Et&rtlduwrlymahml&ed by
ext r usi or eco formn eetin
The & it G 1 SUCH HE VBRATtS PGSR 4C8) TRABRTDEeS BroraroeRpaated oy
t 0 assutdla epiugimesaat er mgration, before expanS| on. ExpanS| on was done in
pal moil at te d by
a panel of 4a§ger g%c#@% elx{%rrgegdﬁayt i eagitégﬁgﬁg{g t":EQ@] use% gbg g’:rved
ef f ect evgr 80-&8°CQ.dhlipevitcular lgnpmkiymertts dhe mms%rg&mewmnga rr@vwemr@ai gnzyme
EffectF X¥PRAK EH%@@&%%J&Q&A%SM%W@MHM“ reference, a very nice

r

pr oduct . 0XYSpo More crispy than reference, a very nice
product. T. | anugi nosus10000 LU/ kgMore crispy than reference, a very nice
pr oduet EnArhe &faakiEntt r eat ed products | ooked nicer than the reference vvith
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accordail n a,. S el e e oce O nzymne
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gr anul eactiogl tatalelaceadttan amgmratﬁl olding-imetiat ah @ppriopBateievper@tuse.and

emul sifier ( TPRO endl tfé' tﬂiaxﬁas.ﬁf rﬂﬁ%be /éom%mq MX@ﬂng‘&l—h%Eh loks RC mﬁ e

enzyne and snac accor nvention were

addi t i orange 2-hd suc @ﬁﬁ%%ﬁﬁrﬂéhe( iC eOEEe Rafftive é feaphf OBWG @@g%e g-

reducti pniefrahfe oﬁﬁﬂuﬂ_’lﬁZO‘f’ 188l &1 1.1 Rle. prEB@sspérQ‘,"@ﬁHé @re@@ﬁﬁ‘lt%ﬂd 9f be con-
precondltlonln extrus for 30-45

130
seconds du¢tgd Bt g‘(j’o(g A& ‘?W@?O%fﬁbln‘i Fg‘}aﬁ’& 8fg foredy Ileé"st)gql tg)[tgs el‘-hén 'PRYE Oler e
10 al | opedsteursest at | east 24 hours to assure optimal water m gr ation.
Ex i I t t el Th
Gobgtl aacor d RS e BT BRv. AR ERE TR ufioe SrEon SPimg orn BB R, o
pr obl enper kandii floaur i sugh ek &t g.i2:20 mgpmgwne)bmteio peeligitieurt An eamnenwtbfphemhom fier
in the c% Q&vﬁ%’ H%E/ deeéao%tedzg th dﬂjgh W?alpﬁgguﬁttdf%@le%gt é@%ﬁu&@rlkgtﬂ%ur dgchThe

fat con she Yo by wel ght roduct of
the i nv@ﬁta‘t trashi kLEY. perdwi fh)Uf rfeg bin g range of Ogd- f4:§tkL|Eé69%Ft kb HOWF Slin B eg- The

bul k depsi_by kLEU theekgNBaNded 1nr o6lkaty paskd Mslitdort &g bs 26 kLBULper &g flobe Pepduct
of 25 kLEU unit of phospholipase activity is determined as described later in the description.
An enzyme with triacylglycerol lipase activity may be added in an amount of 0.5-30
kLU/kg dry matter (or kg flour), 5-50 kLU/kg or 10-30 kLU/kg. The dough may be substan-
tially free of protease activity, i.e. protease activity is absent or is so low as to have no no-
ticeable effect on the texture of the final product (e.g. noodies).

30 Assays for lipolytic enzyme activities

Phospholipase activity (LEU)

Phospholipase activity (LEU) is measured as the release of free fatty acids from leci-

thin. 50 pl 4% L-alpha-phosphatidylcholine (plant lecithin from Avanti), 4 % Triton X-100, 5
mM CaCl, in 50 mM HEPES, pH 7 is added 50 pi enzyme solution diluted to an appropriate

35 concentration in 50 mM HEPES, pH 7. The samples are incubated for 10 min at 30 °C and




the invention and 77 g/L for the blank, i.e. a significant difference

bet ween the vol unes of the expanded products. This indicates that the

addi tion Lpolytic enzyme significantly increases 20 t Y nd
reduces Dﬁé"&@@ﬁﬁ? per volunme of the finished product by EﬁTéﬁhggﬁﬂgss
product is required to fill a bag. The texture was judged by a panel of 4
persons. The enzyne-treated product Vg judged to be nore crispy than the
bl ank and termed "a very nice product”; it |ooked nicer than the blank with
fewer, smaller and better distributed air bubbles after expansion. 25
Exanpl ethg reamion etopaed eti9h 86 dorels midoprig t eentifugetiam(Sfoin aitTiode rea). Feef abndl es:
300g fl 'earé%%?ewn%&u%@glt@@gzxt@kﬁ'rreMr akPBRerdiaR&ShpH The ingredients are

kneaded I'n a vacuum m X mnutes (3 mnutes fast, and 6 _m nutes

sl ow). The dougFUr eqyals e amawnhof €52ynel ceRakif i relappa ph4sich @f ifteet WE%ugh
sequen3gtid/imi hith&sd somdRions.of kieru gapsoteua final thickness of 1.5 nm The
dough sheet is cut into noodle strands. WO 112/11(~~8;~ 13 CLAI M5

PCT/ BKOZp&Hd detivity LUYA process for producing a fried flour-based product,
conprising the steps of: a) preparing a dough conprising flour, water and a
li pol ytic enzlfite L%?@W“Ma‘éﬂ“p?ﬂﬁs‘iﬂﬂé@i perlolyecrghlinraey| 39948k isadefinad: it WO b)

hol di nggg/aer koo @ uot 1@dg|w. M xing, and c¢) frying the dough to obtain
the fried product. e process of claim risi ng@he, step

2. Th 21, further conpr.i.

of steaning pi SBYSHiRER for YP3RS 1S BrePpRA R RuWlsyig t“BP‘é(f'Pn(Q_'yQﬁrnBé”%ﬁ HSPHe
f1 (r) I Zd P Wedbie a? faﬁiu%ﬁieié.ﬁﬁjeaﬁvdrd]@gfibﬁﬁbutﬁriﬁ at :ﬁ}d"csaaﬂk?m muum? Pra plegghnut s.

.process for producing.noodl es. risi t he st of: a
or epth | MR SBREenioRgh Ul e AP st yed T tralip amolhEBCe oy peippakle
enzyne tfagleagingqspd butypraseidémingatrecttaidaphsanditonsvi ty and which is free
fromprotease activ ity; b) sheeting the noodl e dough to make noodl e
strands; 15 c) hol ding the dough or the strands before, during or after b);
and d) BEAMALESating the noodl e strands. 5. The process of claim4 wherein
the heat treatment conprises frying, drying, steam ng or boiling. 6. The
process_of claim4 or 5 wherein the dough further conprises an al kaline
substanEéa'EB'esEIFéEPéBSPPBHPPﬁ@SgTBhLRr?h@ RasatreAYN hydroxi des and
car 30 n?t es of Ag @ﬁlzyﬁﬁ @it fphleléﬁﬁ)_ﬁbéﬁ@ ao?ivity“sf[v@é ?@Q@@ed‘ BrwaieroghiCadigdao ﬁﬁgt(lb )
product, conpris the follow ng se ntial steps:; a).,preparing a doug
conpti sf“ﬁge f 4939#‘ ?‘gﬁd’t‘g?nta’?ﬂ?d% ?rpglb‘ﬁk‘?ﬁiuﬁ‘eeﬁ%?ﬁﬁ? ug?d ﬂr(‘?%ﬁﬂ%WG%W g'ﬁ)ﬂ{?ﬂerﬁiur i ng
or aft epyme prdign pef khdisur agd asphexholipasegadtiviey (kb.Eglkd touroumit gefinbdtabove5 d)
dryi ”9’g@%ﬁ@%s}’e‘dﬂws%sgfln'§‘éé IbNS Y of vfo oBiRb8FESS for producing potato

chi ps,
Dough formulation for noodles with or without enzyme additions was 300 g of wheat
flour (Indonesian flour, protein content 9 % by weight) and a solution consisting of 102 g of

20 water, 3 g of NaCl, and 0.9 g of kansui (sodium carbonate).

The ingredients were kneaded into a dough by mixing in a vertical mixer for a total
time of 10 min This dough was then compounded by passing 4 times through noodle-
making rollers. The compounded dough sheet was then rested for 1 h before being reduced
in thickness by passing the dough-sheet through sequentially narrower roller gaps. The re-

25 sulting raw noodle strands were placed in steaming baskets and steamed at atmospheric
pressure at a steam temperature of 100°C for § min. The steamed noodies were allowed to
cool (0.5 min) and then fried in palm oil at 160°C for 45 s to produce the final steamed and
fried instant noodles.

The oil content of the fried noodles was determined as the residue obtained after

30 solvent evaporation with petroleum ether or hexane after boiling in dilute HCl, filtering, and
gentle drying . The surface firmness was determined as: penetration distance (mm) to 0.1 N
force, and the core firmness was determined as maximum cutting force (g). Thus, harder
noodles correspond to a lower value of surface firmness and a higher value of core firmness.
The results are shown in the following table.

35



WO (12/O068S-4 14 PCT/DK(12/A 1l 1-4 a) contacting potato slices with an
aqueous solution conprising a lipolytic enzyne which has phospholipase or
gaIactoll tjvity, b) blanching the slices, and c) f . lices
in oil. \Qéﬁ'%ﬂg%rlocess for producing tortilla ch| ps or co?%lr)ﬁ%oé/g'ﬁlf
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0 0 0.34 55.9 18.1
2.9 4.2 0.33 61.5 16.8
4.3 6.2 0.34 64.9 15.9
8.6 12.5 0.34 58.9 16.4
12.9 18.7 0.30 66.6 16.5
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10 Example 3: Effect on snack texture

Snack pellets were produced according to a sheeted peliet procedure with addition
of a lipolytic enzyme as partial replacement of emuisifier. Two different lipolytic enzymes
were tested: lipase from Thermomyces lanuginosus and lipase/phospholipase from Fusarium
oxysporum. A control was made without lipolytic enzyme but with a higher amount of emulsi-

15 fier.

The following raw materials were mixed: Potato granules, glucose, salt, vegetable
oil, mono-~ and diglycerides as emulsifiers, and dicalciumphosphate. In the experiments with
lipolytic enzyme, the amount of emulsifier was reduced to half.

The raw materials were treated by preconditioning at 20-80°C for 1-2 minutes, fol-

20 lowed by extrusion at 80-130°C for 30-45 seconds, forming (sheeting) and drying of the sin-
gle pellets. The pellets were allowed to rest for at least 24 hours to assure optimal water mi-
gration, before expansion. Expansion was done in palm oil at approximately 180°C for 9-11
seconds.

The texture was judged by a panel of 4 persons. The endo-amylase and dosage

25 used and the observed effect were as follows:

Dosage,
Lipolytic enzyme LU/kg raw Effect
material
F. oxysporum 2500 LU/kg | More crispy than reference, a very nice product.
F. oxysporum 5000 LU/kg More crispy than reference, a very nice product.
T. lanuginosus 10000 LU/kg | More crispy than reference, a very nice product.

All enzyme-treated products looked nicer than the reference with fewer, smaller and
better distributed air bubbles after expansion.
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() -- ACEP(E)E-E The recnpe( )c'ohs;stec{ & %o( &r'a%ulés/, Slu%%gé, (Qa'lt,s %Qg/gg‘blg)éir, NEFQIRO
Fz[ 96V4RQshb 3631 OuDSSie( \man®odDel diplyeriig.08iink)was GlatZoqitnst kdytic) e 8™ #Z
‘V&O"/@O&émé’rgnﬁ‘ %%%%%%‘é@:érmnﬁﬁg Fh& Fvention were made with addition of the lipolytic
enzyme (5000 LU/kg Raw material) and 50 % reduction of the amount of emulsifier.
The procedure consisted of preconditioning at 20-80°C for 1-2 minutes, extrusion at
80-130°C for 30-45 seconds, forming (sheeting) and drying of single pellets. The peliets were
10 allowed to rest at least 24 hours to assure optimal water migration. Expansion was done in
palm oil at approximately 180°C for 9-11 seconds.
The dough according to the invention and the blank were both processed without
problems, indicating that it is possible to reduce the amount of emulsifier in the recipe by at
least 50 % in the production of snack pellets.
15 The fat content of the finished product was 20.5 % by weight in the product of the
invention and 23.2 % in the blank, i.e. a fat reduction of 11.6 %.
The bulk density of the expanded product was found to be 66 g/L for the product of
the invention and 77 g/L for the blank, i.e. a significant difference between the volumes of the
expanded products. This indicates that the addition of lipolytic enzyme significantly increases
20 the volume and reduces the weight per volume of the finished product by 14 %, so less
product is required to fill a bag.
The texture was judged by a panel of 4 persons. The enzyme-treated product was
judged to be more crispy than the blank and termed “a very nice product’, it looked nicer than
the blank with fewer, smaller and better distributed air bubbles after expansion.

25 Example 5: White salted noodles
Dough formulation for white salted noodles: 300g flour, 34% water (adjusted to
flour), and 3% NaCl.
The ingredients are kneaded in a vacuum mixer for 9 minutes (3 minutes fast, and 6
minutes slow). The dough rests for 8 minutes and is sheeted by passing it through sequen-
30 tially narrower roller gaps to a final thickness of 1.5 mm. The dough sheet is cut into noodle
strands.
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rying the dough to obtain the fried product.
2. The process of claim 1, further comprising the step of steaming prior to frying.

3. The process of claim 1 or 2 wherein the fried product is fried instant noodles, a fried
snack product or doughnuts.

10 4. A process for producing noodles, comprising the steps of:
a) preparing a noodle dough which comprises flour, water and a lipolytic enzyme
having phospholipase or galactolipase activity and which is free from protease activ-
ity;
b) sheeting the noodle dough to make noodle strands;

15 c) holding the dough or the strands before, during or after b); and
d) heat treating the noodle strands.

5. The process of claim 4 wherein the heat treatment comprises frying, drying, steaming or
boiling.

6. The process of claim 4 or 5 wherein the dough further comprises an alkaline substance
20 selected from the groups consisting of hydroxides and carbonates of sodium and potassium.

7. A process for producing a snack product, comprising the following sequential steps:
a) preparing a dough comprising flour, water and a lipolytic enzyme,
b) holding the dough during or after mixing,
c) heating and extruding the dough to form pellets,
25 d) drying, and
e) frying the pellets in oil.

8. A process for producing potato chips, comprising:
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