0 109 244 Description The present invention relates to inprover -

conposi tions for bread and other cereal -based foods e.g. foods produced b
trgating.cereal fluor dough,- Udonré)%gaé goodl es), Soba (buck-wheat \@
noodl es), Chinese 5 noodl es, naca 6 ghettl, skins for Chinese ra\
and shaopdd@iptioft C. Al sO |ncI uded are processes for the manuf acture of

I mi)roved brﬁtea‘(pj aqu dqogq’gmagnd ot her cere{ieﬁa‘é?ed fo’ﬁdghirf:l n %E$ ovgr
conposi t i ofheresen igven n%ése
ot e Do R R il eelonl

' WD ovk omcl rtﬁeﬁwamurudngnpe@wmsadanaamgnangothaaaexleaseun in
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use of panmueaammuiar}mﬂﬁhmyﬁs‘"@[‘ Edasedop g ‘W&fl@ﬂ@%ﬁ?"@sgﬁd‘?eﬁ%"a&f"' Plerred 038t he

pr oduct i Bt a{"é’# 8 klFocdflor] 25! dafereckiS o3kl Sl oG 1y (RROFS MO
to the® 70 "9 % %A 2 "tggtnéﬁeésp? fsaangadéa‘iifnri"maa 2 ominbr@Ely avaiiabl sBlicas®! Ko
of . cer. ea§ thur pradud nc’irhﬂ pasastb pelitie art dlasec, sasainity pronua&dfrg»demed 7Q2patent, the

CONer ci antdugt cfiwamicleatin useqiaierm &al90mopecheaf cerdatfieyr ané#emqsrﬁs@vh@rmm js 25veg.

hi ghest Hagedengemmerets vavg'@e'efsggfr r'cé.faiggt"rm@" g%‘ifer't*gg 0 o eﬂ:"gojga PL-A
concerif r,éﬁféam gy SO0 Sl I e el a B e
pr epar at’i on o { he S. Patent is used as such i.e. wthout any .
pre-treatnent. TABLE 1 Pancreatin pré/p%l.rEa‘tmn : PL-A activity 20
name of manuf act ur er) _Pancreatin preparation PL-A activity (units/g) No. 1 .
(Toky@oKasei) (name of manufastiserhy o ( N\

56025 No.. 3 (Kyowa-M | @sh (rokyo Kasei) - : 96{podN0. 4 (Kyokuto Sei yaku)
310\-Add| tional l y, pancreatin, in conbination with anylase is disclosed as
an inprover for bread dﬁmghyowh BE- A- - 393, 786. Hd&fRkver, the present . _
inventzon i s based on the- f(kndl el t.hat pancreati Reg OF at | east untreat ed
pancreatin, is di sadvany aaeo waldles) source of PL- 5\ for use as an inprover
in bread and ot her cer el uhRyRGlo fsapaial uf f s due t @i he presence in
untreated pancreatin, of protease and.lipase which substantially inhibit. 35
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use of PIE ﬁ%ﬁiém reeén'trvfert%s a2l O 88 Sl et PR Seatt DS ANLdeB Lltosted
‘enhances,qh BRSO RS it &? fouré@u LA?fB sb BV Svdr I brEHdahd biferQhred e
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f oodst ufa‘e&a smm WhRE coie PLAL tfmant.m'?fr? "ﬁﬁ "&mﬁl fdsd. 0 make the

foodswf f slqﬁmomprmbecpass-ld%pmm@h methal i shigratingbre énue:theoéer r-bnsemiped;smffsl _
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pancr atthigi ingeritigin #rcthd sogreé ofPhaAaThisidctvatiorghacasmpiished ba hebticathve panblggtinresaueass such
pancr eat¥ - Enpraered pRIFIBA 3/ Pt 1MWt al so protease and 1ipase, the fatter
must be inactivated bgfargitha.Aalpreatin is qﬁ_ il S invention as the
source of PL-A. This Inhactivation is acconplis

i n agqleous acid. The pMef erred condl tions are 1&s-4f0ol | ows: Pancr eat i n
concentration (ww) 55 pH

1.5-4.0 Heating tenpel&in? ée"'pe'at“'e . 78-9P%Fr] Heating tine

10-40 min. The heat tn&ap@qmepancreatl n may bagiigeehi ately used in '
accor aoance with the.-present invention as a bread or other cereal-based f ood
|rrprover e hept tefated ptogeatin miay bef immediatdljused! inAekorgiere mathtiet aespunikention @s a

-basad f d .
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the case df bread, the amount of PL-Ato be used according to the pre

_i'nvention depends on the quality of \ﬁq@g phaur, the type of fini shed
t

i product, the-nethod of breadnmaking, e pr oporti. ntgt p,etsgﬁmt,aﬁbteehpeﬁussmm
L how much i NPr QYREERE oftrestitee d)ﬁ@atbfquém A ?fé fb,eﬁm.ab ltiye, prg_@rttoos

. 5000 units Qfamplaf)&ﬁﬂhoﬂougta@é!/?-?‘ﬁ '@s orekdiqud V!haﬁrtred Genegrally, P&Fﬂ:’t"%{&&ﬁ S

. preferably tnse'drerdnntaﬁ"‘a*wd‘ug ‘;hr 31:2 fl u(P n&edﬁ%s(mréfw)ibh( st Pl Saséd)

terms of PLE pl@hpq(s 00 el £a¢PLiA) ouithe besis @falti!‘éa‘ deup s Cer ea based
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t hereof. Al peamaiyibe alixed “PEB‘R': de ;dhore\tetdhmg P\Mﬁeeﬂadf’!"%ﬁri ‘P azual
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cereal - base,,dfr @OThp tbyEOQOHE“taGEﬁ 9 ¢ .E’ r'?eduﬁlh@am h"am'%pe ugirehBi CPnga 008

0.05
t he dough I's i n%qvé;%e@dec"‘ Ripy éf\;i °r° o hnagutmn is gensepty (w rﬁ? o oxidizing or

enhanced and Pt %;@,J,;EL prefetaBly nd"mearnon '° b askl b thel ymount

ment i oned, PL°,}%)W; ﬁnusaélourmofdm QQ@&tPB ?\n“g’ﬂf alcigkr Jilaredlsn ractvtsblanqﬁgmre

“enzyme whi <h dfs.,hudtdlesmseadleremu fi '“d escotmeam.ammr tginey r ad by
“naturally in ommug drlrwtc'“ﬁliﬁe " mi eactwennwmame e rfb'r‘?iaﬁﬁ %fg g bQ eL-A

- 65 freeze;dryi ng or spray-drying the acid treated product. ‘0 109 2@n
ked

own enzyme -

soUr ce may be u ov r accor {hgwt p)-nqessa.W(bP"@fr@ e "E %&(eag;ertherthe
_vepetabl e j ui ?1'%3”%%@&,3%‘_ dIQbeéHn IQClﬂ’llm@mUlFir @!Fé;’f Lisle ,angg: OB Qg tmix mostly
| east, PL-Di Rodlig caMpURTIY \wifea g’ﬁﬂ Béin. mmférgglpngLk@angfL-D are

f1our. SoybeaEbnl.;ﬁremgtmreramaemsll‘@iei“ﬂ@ satd?g oxXI | zing or reducj n e
al $0 be util i gedminarile @%H5 ﬁ%te‘ jfg"yﬁ,(;‘ﬁhg éslpm@s@q@mew ms ﬁq ISIRE SpdFY mix

d and kneaded
i nventi on. eBii?F‘d m‘ b Kbaif&:ulﬁil@l’ﬁs}ehgé am\@dsttz hours fe,rnaeragt.dsr%(etfh?enm%ted -
0.05 to 1% w}:\&f‘ arruhsdfémeme riccp A RMBhing amgatrfgu-f rSde
t0j0.5% (W m etétm?:@drwdhzhmgo% vgm%ﬁ;,,g 8 ,:,g mga;memmuxeg an, ‘E“t??e:
0. 005 to O. O:bﬂér(emw)aﬂdts fg?ff 2R S0 bedo ntnastﬂdordtme! iS4 "gﬂ 10 35°C.
-Wheat f1 our . dough X 42{ 0

: iz h@&|alld®dﬂ®r¢§ PR/ 0P P enc@l Sbjébied to final
e}(r oyl. aﬁ?ﬁ&t ntl&ﬁﬁ Shraiblbes e doieth “%Pi‘gggltt ﬁgﬁgﬂénmdougn biecbe ate baked
pofassi um Bt g ﬂgatuﬁfdiBB'tbldﬁfCamﬂ theyyig 1R RIPETSE r ead i nprover

acdording to téaescprzzls@nfpr 1hteeift 1 ej;gs)g Fb%eéd%dommsmaerpsr@daﬂm ghre ) 1@”‘5&“‘9“

ntoa
by-either the sp8 itOdugdrhehosdnirgiagth e elacﬂm pieces of
spcbnge dough p"‘ gg%’“ o gﬂv é‘?}ng%eédsd?ﬁﬁgaﬂﬂ”ﬁqtoh c%gg:*e aﬂﬁcmu&e@mv the dough
l'eci thin, o5 an@is allawer ¢t 28t tfrg 1P 39 BUHEE A0 rﬁhafeaha\taddetﬁsttqﬁ"cU"“‘;{‘;V
ei thert he 35 s edzgeremnowmastn in T&jpﬁ@e tecgt | a6 Hakedlan18@ to 240°G AL s
yedst food, or mtehea dr@ X o %@% (" @ rdsért ngertnhe by gitvat P n‘eaf ‘@Ené 1393 I&Mﬂhe pread
sal{, sugar and s Grbf ‘::t lor g;ahctemeebﬁmpyetgtﬁg tuge il x

pr e.i" m nari & pRRAgE marlﬂd withqu fi 21 yot;, @e,gmmefod¢@gmb.nataon of
prodess proceeds @sumortdserrsdvmt\errm'%e é %‘ﬂhgguﬁ e, oghge m x n

corrﬁrr si ng whe®t-Af dndUecithip RIPOL e)(ﬁﬁ»iehncfmdmum@d phief @‘f”;@ére{é" sentatwe "
are im xed and kne€dfet sﬁﬂ"ﬁiﬂﬁ &aﬁBt@Qgraeruhr/&fheﬁe@ b eveigh e 8T P err -
for 2 to 5 hmuresa’?@??o?{‘ge teerrrent ation). The fermented sponge is mxed \Mth

t he dough m x nostly conprising the remaining wheat flour, salt,

shortenl ng .and gxemplbe mi xture | Sy echﬂ, w@akéarandanﬁeitétepareggnq tspggT?qug e‘d’ aﬁ%cess_.--,_.
e

are.iixed and kne&ted lqapﬁsoww dough i's allowed to rest for 10 to
40 nminutes (&4 d‘é‘f‘s'itt"Pré’f to [err] The dough is then divided into

pi eces of suitable size and is allowed to regt for 10 to 30 minutes (bench ' .
tinme)| at 15 to [err]. 45 Subsequently, 1t he dough pieces are nmolded and put . - -
into-jpans. The pieces are 'subjected to final- fernentation at 35 to [err] .
unt i Il they rise to a predeterm ned height. Thereafter, the dough pieces ate
bakedj at 180-[err]for 10 to 30 ni nut es Breadnakl ng by t he straight- process
proce ds as follows WAt er | '

_ ST, Sal shortenr ng and yeast food, and the

e I Y I o .
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sui‘tabl e size and is allowed to rest for 10. to 30 mnutes (bench time) at
15 to [err]. Subsequently, the dough pieces are. nolded and put into pans.
The pi eces are subjected to final fernentation-at 35 to [err] until they

rise to a pregeterm ned height. TheBet09 £44 t he dough pi eces are baked at

180 to [err] for 10 to 30 ‘mnut oduced a ding to the "
present invention by,.cidher met vs‘isﬁ@ged"%”w h%?&?ggné/%l&me a%?‘fs 55 suitably
soft, and its |nter|o I s char acbaetszgdstby a wel | stretmthgd structure-in

fllmform In additiopn, the bread can be stored:-for a prol onged period

W t hout Sunder goi ng nu tT—st-a'l—r'ng"WE@bF‘t%’Fh has al ready been enpl oyed as a
quality inprover. for based food.. Conbi nation of. PL-A and

| ecit hin prenotes Prlr_"x,&g%& k&% €e the quali ty of dough. Certain specific
enbodi nentsezof the present i nventt on are illustrated by the follawi ng
represewt ative 60 exanpl es and reference exanples where."% refers to

wei ght -% unl.ess ot ¥PePes BEPREMLEFEdS Mixanpl e 1 Bread | oaves .were produced
with treated and untréated pancrggt mte(,s,@,@atTf@Q,l_e 2) by geopgocess 65

consi sting of the fol s,,gag 109 244 Hi gh-gd gt en wheat flour
350 g Sponge mix . YewstmikDBat (Wit h ascorbl c acid) 10@ 5 g Baker's
yeast 10 g 5 | Skim mik - . 09  Water 200 ni

m xi ng and kneadi ng . { ‘sponge f FW@Se%gﬂec?'ﬂal‘\[ﬁﬁr] 4 hrf Bi gh- gl ut en heat

flour . 150 g pugar. m.p.: 38—40°C; acidic value: <O1 15
dough mx Salt ' .- jodine value 65—8d0 g Skim m I k

10 .,g Shortening o (hydr ogenat ed - pal moil) mp.:
38-%err]; acidic vaI u —OTTT UW*“S" 140 o mf i odi ne

val ue: 65-80 Wat er ’Qﬁd kneadi xing. and kneadi ng 25 roor tinme {[err] 20
-m n) 305d|V|d|ng 35 be time {roomtenp., 15 mn) 40 -

mol di ng proofing ([ert], 50 mn) 45 baking ([err], 25 mn) so bread In each
case (I, 111, 1V, V) heat - t r eat ed pancreatin or untreated pancreatin was -
-__added in the armunt °85"§‘ﬁdmt8“t'ﬂe initial sponge m x. 60 65 4

30 . ) I -

dividing
}

bench time (room temp., 15 min)
{
40 ' ~ molding
{

L S proofing (40°C, 50 min)
45 . .
J

baking (220°C, 25 min)

35

50 i
bread

ln each case (lI W, lV V) heat-treated pancreatm or untreated pancreatm was added in the amount
. 55 shown to the initiai sponge mix. - :

65



0 109 244 TABLE 2 Amount (% ~ PL-A Test

(to whol e. ' (uni ts/ kg group Addi tion wheat
flaur) . wheat flour) 5 0109 2 .

I; No additive |1 - PL-A gree g? pr ot ease ' 0. 02 &
76 and lipase prepared as in Ref. Ex. 1 |[TABLE 2 PL A free of rot ease j
0.04 - 152_@nd Irpase prepared as in éﬁﬁ% _ E?

Unt eat ed ancreatin -0 ; ted ’
_panicr eat i ng > B8R  Odlion 142 : Dr?r Pmﬁ) he “r\hrggmtrp%i} t he
physrcal propertres oft the dotegiddsive each test gr oup was eval uated as wel |
as;the quality of the bread after stora e at [err] for 48 hours. The
regul ts are>shown in Fabl e 3:7 roup 2592 .18
N IV W Vv Physi cal propegge gxdf oug el asticity .
o[ 0 0 ' X extensrbrlrty _ ' X 0 0
X pon-sti cki ness S PL-A, free of pritease = () 0.0 X 35852
dability - -~~~ and lipase prepared as) .7 X Bread quality
sgeci fic vel une mRet. Bx b6  4.67 474 3.92 - 40 film
stiretching.in.linear v = . Untated panciatin' 0 0.0X. St r uct-ur eyqt ext ur e of
i fner structure . A~ 0 0 X' --45flavor: . _

o ~ O o - X - -Untreatedt pareresting| eness 002 . 142 100 93
8 106 §tp (N8urm process thenp(AysrcaE%ri Ieg gf tf%rﬁzﬁé]wodfg test g}roeusptwals3¥va _Péed as well asthe
engi neers) ; fg gabread -after storage C for 48 h & résuits are shown in TaBl8f3, - - - - -

X {l npossi bl e to eval uate ..... 2. Specific volune: Measured by t

r péeeed di spl acenent et hod. 3. RelatrveTeméhhness Nbasured with a
baker' s cog%ressrneter and .expressed with t he alue oﬂb¥ éWEO trol ber g
‘taken as 1 As will be seen fromthe resulfs pr sent&d inYTable 3.
test groups 11 and. bhkmaqggkqbggfaa@hhrs I-nvention were characterized by.

g od physical properties of the-dough, i:e. high specific volune and
roved inner structelgstity whi | st -t he bread st afed f@esh OongeK. On-the

Lother hant® + he -dough_of e&t group |1V using- thr aped. pgncregtrn mas badl y -
exte?sltirl
damaged and no high-qualtty” bread could be nmadé€. “dough of “test group V
aliso contai ni ng untr e@hestkipRecr eati n"was so consrdecﬁblycﬂanaged that no
briead could be made 65 at all. 5 . 0 109 244 Exa Ie
: moldability i X -
Bread quality _
: specific volume L 456 467 474 392 -
40 _ . _ o
film stretching in linear ) X .0 @ X -
structure '
O o texture of inner structure A O O X. -
flavor _ O .0 O X - '
relative staleness | 100 93 88 108 o~
so (Notes) - _
1. Rating index (for organocleptic test by skilled engineers);
" Very good ..... ® Good ..... O
Moderate ..... A Poor ..... X
Impossible to evaluate ..... -~
55 : o T
2. Specific volume: Measured by the rapeseed displacement method. '
3. Relative staleness: Measured with a baker's compressimeter and expressed with the value of the
: control bemg taken as 100 :
" 60 . As will be seen from the results presented m Table 3, test groups I and 1l according to thls mventron
: ‘were characterized by good physical properties of the dough, i.e. high specific volume and improved inner
- structurs, whilst the bread.stayed fresh longer. On: the other hand, the dough. of test group .IV using . - -
. untreated pancreatin was badly damaged and no high-quality bread could be made. The dough of test
. group V also contammg untrsated pancreatin was so considerably damaged that no bread could be made
65 atall .
5




The procedure of Exanple 1 was repeated except that PL-A prepared from
heat-treated pancreatin and/or soybean lecithin were used as listed in
Tahl e 4. .The physi cal properties o fgoe 24qugh of each test group during
breadneki ng and the qualrty of the bread after storage at [err] for 48

hours ar &gl i n T bl e . TABL 'ij{

(to uno g,,d,tzx.i:::z‘: ik i Vg e ) i rovr o vt B

wheat fl dunng @bk Ilﬁdfjih bMSd ﬂer storage ﬁfm( I%Déra?éjshbﬂn ﬁe

Ex. 1)s Ta S Soybean l'ecithin paste _

03(AYIecrth|n by Hohnen OI Co. Ltd.) 20 |V PL- A

(()pge_rl)_irBﬁ(é 'IS‘nZSRef Bx. 1) = 0.04 TABLE A oudS %) Soybean, Leci thin paste
. N - (to whole {units/kg :

Test group™| | %Pd{ﬁﬁl caI pr opeadiings Of dough vikasiousi ty wheat ﬂour)

0 0. -9—36—ext-e RSty 0

X ) non- sti bki nedl additve T A 0 -0 35"

mol dabi lity . PL 0 a read quality

speci fj,c vol une ! LA (Prepared "hRgOEX W74 %56 479 % _

filmstretching im |i nesavbean lecithin pasté ~ - 0. 03 A O structure -

texture of inner structdy écithdp by Hohnen Oil flavor _ ' -

0 0 0 0 $%H4fi ve stal eness 100 91 99

77 Not g) The samg,, et hWA%rerr%M?éfo& @ds in Exgypl e 1 wasgapplied. - 50

Dough sarrpl es of test group even better physical properties and nore
i mproved i nner struct uSeyktela fecithrosateof. ot.-her "t et groups. The correspondi ng

bread sanpl es al so showed a renarkabl_e | rovenment in storage time before-
becom ng stale. 55 Exanple 3 The pr océd of Exa was repeated except
that PP-A sanples listed in Table 2 were reql aceqtglg -A prepared from

heat -treated pancreappn—andi-er;-agq;-enzym—pmpa-pat-mns_set—tmth in Table
6. The physical pr Bwsictlireepedies pheoudbugh of each t est roup during-

br eadnaki ng and theeﬁﬁfaf‘Yty of the bread affe rag& err] for 48
"hour s %&re shown-in IQIQJ}S?MIZV 60 65 0 109 &44 TpBLE & Arm@nt (%

Enzyne Test
5 - gr oup non-stickiness Addi tive A @) awhea® fl our}
wheat flour) I No additive 11 . 'PL-D (rmade in Ref. Ex. 2)
0.01 | 209/dapility  p| A (pade in Ref. Bx. 1f @ 0.08
304 1V PL-D (ggg@qbﬂtyRef Ex. 2) _ 0.01 294
' specific volume ' 450 474 4568 479
e film stretching in linear X, e A ®
' structure - .
texture of inner structure _ A O A @
s a5 flavor ' o O O O @ .

relative staleness . 100 .9 .99 77

(Note) The same method of evaluation as in Example 1 was applied. "
50 - o .

Dough samples of test group IV had even better physical properties and more improved inner structure
than those of other test groups. The corresponding bread samples also showed a remarkable nmprovement
in storage trme before becoming stale. _ :

55 Example 3 ' '
: The procedure of Example 1 was repeated except that PL-A samples listed in Table 2 were replaced by
PL-A prepared from heat-treated pancreatin and/or PL-D enzyme preparations set forth in Table 6. The -
- physical properties of the dough of each test group during breadmakmg and the quality of the bread after
storage at 20°C for 48 hours are shown in Table 7.
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15~ ‘PL- A (made in Ref. Ex. 1) : 0. 08
304 TABLE, 7 Test group 20 Physical properties of dough elasticity

0 Oexten5|b|I|tyo109244 X X 25
nom-st i cki ness b X nol dapj | i tsy - Br ead L
qudl ity specific volume * 4. PAPLE 459 4.70 47 1 film @
st f et chi ng in linear X A structure 35ah&xt wie of |gBRake st ruct ur
[e,‘_r] flavor 40 Test. rel ative stal ena@swhole = - (unitskg 100 -
97' 865 87 . (Notte) The sarfeldiiet hod of evamﬁatﬂm as iwhedfmanpl e 1 was

lied. Test group 2 al

prjopertles of dough and bet 2P doﬁ' ead 45 quali ty as conpared with test
-grioups 1 amrd 11. Exanml e 4 Fl® (REdRGR AU ex. Exanpl @0l was repegdaed except
tHat the PasA sanples shown in Table 2 and the high-gluten wheat flour as
id ingredient of the #pongePinfeimadedpRale 8 by t he PPOR- cont ai ni B hi gh
gfuten 50 .wheat flouy, i den . The si cal propg rties of
t he "dough of each tes[ grou%'%t&'ﬁ%ﬁdpggigﬁ% |ng angla%/he qual ity of the
biead aftets storage at 20C flek (Mdliehoress Bare jShown bos Tabl e 9. 3JABLE 8 Test

5% - group - Additive No additive
11 - High-gluten wheat flour cont ai nT"?‘ﬁ&EG 01% PL-A pr epar ed 60
ip Ref. Ex. 1: (as PL-A: 38 units/kg wheat flour) III" w  Hp@h-gluten
V\A’]eat 1 oulp “cont ai ni ng 0 03% PL-A prepar ed in Ref Ex_ 1 65 . _
“(&s PL-A 114 units/ kg Piistat prbbmas)ofﬁsugh -0--109 244 TABLE 9 Test group
Physical properties of c®ativel asticity. . O ® O . :
0] extensi bi | i ty 10 non-s ess . X 0
Jiol dabi ity txle%iaﬂy [ rr] 15 R ._x‘ Br ead quality
“specific vol une non-snckmess 4:82 4.88 x4.9®fil mystresching in
| { near X [err] structure 20 texture of inner structure.
X [ err ] moldability _ , A @ ®.
G- . Bread qualty . - - - . . _ o :
Comm T specific volume ™" o T 448 459 4700 471 B
film stretching in hnear o ' A © .
. structure '
35 :
texture of inner structure . A O @) c]
flavor - ' o o O .O- O
w0 Crelative staleness ~  © 100 97 8 &
(Note) The same method of evaluation as in Example 1 was a'pplied )
. ‘Test groups il and IV were charactenzed by improved phys:cal properties of dough and better. bread
\\J 45 quality as compared with test groups | and . .
' Example 4

. The procedure of Example 1 was repeated except that the PL-A samplés shown in Table 2 and the
] high-gluten wheat flour as in ingredient of the sponge were replaced by the PL-A-containing high gluten
50 Wwheat flour identified in Table 8. The physical properties of the dough of each test group during

breadmaking and the quality of the bread after storage at 20°C for 48 hours are shown in Table 9.

TABLE 8
Test : . .
55 : group : * Additive

i ~ No additive’

. : | ngh-gluten wheat flour contammg 0.01%- PL-A prepared
80 .. . in Ref. Ex. 1= .
' : - (as PL-A:.38 umts/kg wheat ﬂour)

mo ' High-gluten wheat flour contammg 0 03% L-A prepared- S
¢ in Ref. BX. 1+ nITR e

65 -(as PL-A: 114 unlts/kg wheat flour)
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flavor . ' 0 .0 0 25
rel ative 'stal eness ' 2100 - 88 - 86 (Note) The sane net hod
of evaluation as in Exanple 1. was applied. Test groups 11 and 111 were
characterized by inproved physi cal0 108p244i es of dough and better bread 30
qudlity as conpared with test group % ,? n‘ple 5 1n this exanple, 500 g of/
t he dough ingredients listed in Table _;1 were m xed with 300 M of water,
and the mixture was kneaded into a doumskt gidlte dough was fermented at [err]
for 120 minutes. The fer nent ed 35 dough was di Vi ded i nt o llpi-eces, which were
rounded .and al | owedP ar ‘%‘)’m Tenperature 1or I8 mnutes. -The dough
pi eces were shaped |h;'§fa '8%? er-Holter, put into PgRs, - ghd subj ected to
the final f@rmentation at [err] until they rose over the upper edge of the
pan by 1. 5%m Ther eaddtessibilityhe - dough- was baked Zat [ERR] f®r 25 mnutes to
make lFoaves. Control br ead | oaves were nmade by Jyepeating the sanme procedure
except that. PL-A was WRiSHE¥EES r om 40 the ingredtent® set Yorth in Table 10.
The physi cal propertigss@fins e dough of each grpoup ghnd t qual ity of the .
bread after storage at [err] for 48 hours are shown in Table 11. TABLE. 10 '
| ngr edd ent... Bread quality- 9 45 Hl‘g% gI uten V\heat fl our

87. 61 Refined sugar specific volume Sal t

1. 75 Short ening _ 4.0 Yea fo o

0.10 (with ascorbic aﬁé?tpﬁr(ewr?(m Fi er. - Q(" ¥ Qéj - 2.00

Def at t¢d soybean neal _ - .0.50 60 PL- A prepared as in

0.04 Ref. Ex. 1 texture of inner structure (152 untts/ & whéxt flour) 65 8

0. 109 244 TABLE 11 Copt rol group ~ Test group@hymdal Qsopertl es of dough-
5 SO elasa"%my _ lerr] :
ext engj bi I ty relative staleness: - X 100 88 sferr]

non- st cki ness X . 0 noldability

0 Bread (yetal T*teysaﬁf}?e'n?tf’?ftﬁ\/?)’?'u#@" as in Examp'e 1 was applied. - 4.41 '
4.58 fi l m h cf vJe}eq:ﬁﬁ'Ectenzed by improved physical ‘pro enxee of dough an éttel: H'ggour e
texture Er?isagéﬁqf ggg-'d ket group 1. - Y "p vespny % P __ng_o_ ?Favor S
rel ative st al eness ' 100 -+~ w90 25 (Note) The
sane netéxeaplefs eval uation as in Exanp was a plied. -As in the .

sponge- dtg ?"’ PXAMPles 500 (g (Ylf,@ﬁ d ng%ﬁtp "itﬁ’é%‘ ﬁﬁéﬁ@]ﬁr tf%u% atef lﬁ%
strai ht ter
hySI 2l mrn 1@h Ghé H&@h&é}%g@slﬁem ihQlshe :qﬁﬁ:\ﬂldgrep t ﬂo dV¥abje Qitd firlal

qual ity. fer&(}ntatlon at 40°C until they rose over the upper edge of the pan by 1.5 cm. Thereafter, the dough was
baked at 220°C for 25 minutes to make loaves.
" Control bread loaves were made by repeating the same procedure except that PL-A was omitted from
40 - the ingredients set forth in Table 10. The physical propemes of the dough of each group and the quality of
‘the bread after storage at 20°C for 48 hours are shown in Tab!e 11.

- _ TABLE 10 e
St . Ingredient , - (%)
45 — ®
High-giuten wheat flour _ ' 87.61
Refined sugar N . 400
50 . salt o 175
' Sho'rt_eniné . ' 4.00
_ Yeast food | SRR 0.10
55 (with ascorbic acid} ' e
Milk powder . . 200
_ Defatted soybean rhéal - os0
60 T ' :
: PLA prepared as .in : v ... 004

Ref. Ex. 1 (152 units/kg wheat ﬂour) o

65




Exanpl e 6 The procedure of Exanple 1 was repeated except that the PL-A
sanples listed in Table 2 were replaced by one or two of the addi'tives ..
I'i sted in Table 12. The physical propegtfggs2aig t he dough of each test group

and the quality p_f the bread after storage at [err] for 48 hours. are s_ho@-
inf Table 13. 35 TABLE 12 - Anount (¢ _ :
(tio whole . (units/kg qroup( & C°"Kgd$%up Test group .

Wijeat flour) - . .whe#hydidaDpropertidd dl@o@mdi tive 11 . - PL-A (prepar edin

Rdéf. Ex. 19 el@ti@t& : - 152 45 O Il - O

Minogl yceride (M3 : . -0.201V _Cal cium St ear oyl

| 4ctyl ate (CSU e"‘eﬁs'ﬁ'b“’[ PL- A R ol |
- 0304 —~ - 152 S{n-stickiness ° . . [MG = x e

0§20 VI mv PL-A . 0. 04

152 CSL : -moldabilitv L : 0.20 55 %0 65 9 € 109 244 .
TRBLE 13 Test group lg. . 1L, L1l 1V Vv VI 5 .. . Physical
pjoperties of dough el'ggk cc\;zuyne I 441 Lerr] exgensibility
[err] 10 45 ~_non-stickiness . ' [err] nmoldability .

[err] Bread quality sp"emlstmv@hlwainuﬂear N X 4.56 40/2 4.61

4:69 4.74 4.78 fil nFBERE ching. in Ilnear - [err] structure 20
texture of inner stru r] flavor. ' A - _
[EBrr] relgive stal o 2HE of inner skl 100 92 X9z 93 ©° g5 75 25

e action of the PL-Aava i nprove the. phy5| cal properties of dough and the
ality of bread was further enhanced by using the. epzyne in conbi nation
tNa/MG or CSL. Exanpl'Betvestpleness according to the 19 mul ati on®Shown in

abl e 14; ,Lh o‘iJ‘rTﬁSsM@ﬁéthQé #ng%a&awsem ERQAH e%oasa iahi fied in Table 15
ere prepared I n the conventional nmanner. TABLE 14 Medi um gl ut en wheat

our 98(K3 ig tHespdrgkldeughalrdcess, dough samples of the test group ey hecgtraight process
300 g 40 using the PL-A obtained in Reference Example 1 had better phyq%g:@efgs%qutcor(t% L:kew1se

L A Udon teg‘F bread was of better quahty e N (tO WhOI e

. The procedure of Example 1 was repeated except that the PL-A samples listed in Table 2 were replaced "
by one or two of the additives listed in Table 12. The physical properties of the dough of each test group -
and the quality of the bread after storage at 20°C for 48 hours. are shown in Table 13. :

amiin o HOS Bl —- =0

35
TABLE 12 :
_ Amount (%) . PL-A
Test S ' ' ' {to whole . {units/kg
group ~ Additive wheat flour) - wheat flour)
. 40 - . -
1 - No additive L
W PLA (prepared in Ref. Ex. 1) . 0.04’ 182
\_ e : n Monoglyceride (MG) 020 .
; v Calcium stearoyl lactylate (CSL) .~ = 0.20 -
i | v [PLA . - o048 152
o 50 MG | o 0.20 |
| Vi PLA 0.04 152

csL o 020

55
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gr oup . , Addi tive | cereal flour) - cer eal

f1our) 45 1 S No additive II ~ Untreated Cod
pancreatjn ’ : 0. 04 o 109 244 284 11 PL-A o
(prepared in Ref. Ex. 1) ' 0.0 .304 50 As conpared w th ]

the dough of test group 1, th‘é doughTﬁﬂ'-Eﬂ%st .gro é) 111 had good el ast i cr@
and was excellent in extensibility, angd Wneﬂ E -noogl es,,formed |
noodl es of good nmechanical dllrahllt'rv e er hnnd1__ the dm]gh of test -
group sl1 becangsidaDproparfids atrugit i cky, and was of oor mechani cal durability.
.55~ The ressistiéitig wheat noodl es wer@ boi®ed &9[ errg forO10 M nut es,

cool ed with ‘runni ng.water, and the vyi eJ(d of each testgQro wa rreasured

As shown i TaBfeg" %g the results are such <Phat T he noodle of test group
111 hagl the hisphesdingssel d and teést gronp 1lphad ot he awor stQyi ela. 6065 10

0 109 244 TABLE 16 Udon (wheat noodl es) 0 Yield (99 Test group |
.285 5 Test grrm.lpabmv 220 Te8t grédup 191 @ 300
10 - FurtherB,rea Sy, addi ng soup:to the noodl es, the. palat abi | | ty was

eval ugt ed by idmes panel . The ngesll eg7Hf hest gsPupsddl ymye the best

in texture On the contrary, the noodles of test .group 11 were too soft and |
t he worst ‘i n pihatratohihg inylineBxanpl e 8 1%  @Usi ng t heOf or @l at i®n of Table
17, the three th’é’é‘"bf Chinese noodles identified in Table 18 were produced '

in the convent Qe ABLE 17 - Sgmi high- gl yt en gheatf | oug
9850 ¢ 2 20 Bri n%’g vﬁ%y o @ 100 g Tabl eosalt

50925.--_--.ﬂavor, vater0 O - O A o .a. - 3000 .
. . . ) 0
.%L%Blﬁgoé?egh'rggﬁﬁ staleness L I R Al g})gnt (%

(unit & Kg B actidn®¥ihe BL-Rmprove the pMﬂélHo}S@rﬂes of dough and the quality of breal ReE@ktnd: | OUr)
cereal fshigdnted !Nous?rdﬁihbleblﬂ'miln combination withlnG beased pancreatin

0.04 284 35 111l ' PLA(prepared in Ref. Ex. 1)
0. 08 Example7 in

. t ns_as -
US ed ¥n ngé 'id rgjz résdm%%hin@i% ngble 14@3})"%? tvﬁef ﬁn.fdﬁn nﬁmg?s;r ?nn? ¥ a roup
1, the dou test group 111 f.ornmed noodl es higher in 40 tensile
strength, of better elasticity, |ongmsLand of excellent nmechani cal
durability. On the contr Megiumtdigergyirghfiof test F®uH 11 produced noodl es
whi ch®wer e | acking el ast Lrg“b sticky and of poopgr nechanical durability.
.The resul ting noodl es were ed at [err] for 3 m fiut es and soup was added
t hereto. The pal at abi | i t yaedk each test group wasseval uated by an
expert' s-panel . After |eaving them unt ouched at roomterrperature 45 for an
hour , 40t he pal atability was again evalAP 3 in ei ch_ei\r case,
the noodl &Rio &b est €St group 111 had the best text wgg showed dngxdest

el asticity.gbdp the contrary, ptdbievdwoodl es of test;ergyr aogy 11 vven:aegporeﬁr)l n
el asti cHy=

\ 45 ' : ‘No additive .
i , Untreated pancreatin’ , 0.04 . . 284
1] _ . PL-A (prepared in Ref. Ex. 1) ' 0.08 . _ 304

50 _ . o
As compared with the dough of test group !, the dough of test group lil had good elasticity and was
- excellent in extensibility, and when made into noodles, formed long noodles of good mechanical

durability. On the other hand, the dough of test group Il became too soft and sticky, and was of poor
mechanical durability.

55 The resulting wheat noodles were boiled at 98"C for 10 minutes, cooled with running water, and the
yield of each test group was measured. As shown in Table 16, the results are such that the noodles of test -
group Il had the highest yieid .and test group ] had the worst yield. .

&0

85

10




Ref erence Exanple 1 50 (Preparation of PL-A from pancreatin) Two hundred
.granms of pig pancreatin (by Mles Laboratories Inc., U S A) was dispersed
in,800 nl- of water with stirring. The g 40 dlsper5|on was adjusted to
pH§3 5 with 4N HCl, heated at [err] for m nut es, cool ed and 200 g of .
Iapt ose -as a stabilizer was added to pr eVaBE the i nact i vat| on of PL-A
duf i ng the freeze-drying. Lyopdr woe resfleths carri e®8d¥’ to obtain a pow@
I e weighing 400 g. 55 Determragitgp of the PL-A agkivity The PL-A

a t|V|ty o§ the heat treated pancreatin prepared as above was determ ned by
asuring free fatty acids that Westeroppdduced as a re®olt of enzymatic
rgacti on. with a substrate nade ofr a mxwére of soybeaaﬁ phosphol.i pi ds. 60

e m of an enzyme sol ution havi#g%PHR "onposition iMlicated in Table 19
s heat edt 300ferf fer SidHg Wb S théRGualth, 10 patersbhiibSivisodvBlused By bDikpers ﬁmr ek
by agitati ngnaadfégfm(twt‘gt)ouamuewstaﬁa@d.mtemn O th&kdrtrifik theendobiys dftstigrb@i wené o soft -
~Cpr por at'i on) and thh werdyjig halatpkiitd honogeni zer- for 10 mi nutes, was al so
itially: heﬁted tg [err]. The substrate sol ution was added to the enzyne
| quor. tfi ISR ¥aio #2olifle Qhtbs S crifsbednaaaal tierifien 1168 Hevehd
ni nut es. Iafeﬁmdtob@ it va ClohvRtidhaiXibthéd, Was heat ed in boiling water for.
'm nutes to 65 discontinue the reaction, ‘and the anount of free fatty aci ds
contained in 20 ul of the reaction mxtUJT ABLEY 11 Q 109 244 determ ned
Det er mi_ ner NEFA (by Kyowa- TEHEL-¢gen M o4he acti 9Py of PL- A was
xpressed #n units (see Tabl egrigd)psidyone unit of  PL-Agggy defined as the
rount- of * t he- enzynme which forns-one-unol.- of free fatty acids for. one

ni Nwe.. 5 Table salt . " TABLEO®O 0. 1% (W w)

gqueous. di spersi on of heat trgated pancreati n . . 0. 2 m 0.1 M

dqueous [&fr] sol ution Wister . 13000 g 0.1 n to.

G. 2 M acetic acid-sodi um acet ate buffer (mﬁ_55135) '- - i 0.5
i oni zed vvat ercChinese - Amount (%) - _ et-a m

t er mi nati on - gfoodlee pr ot ease activity 15 The. pr ofteadwleact i vi t ylupitsghe
jeat trezbed pEFHRR i n was det eAFWED by - neasuri ng. PHE BHEor banceat o8y
mof a trichl oroacetic acing saghiwpl € -material- that was produced as a result
f the enzymatic reaction with casein as a substrate. One ml of an enzyne
ol ution havi ng t!he corrposthrmdlmdtrwt\ed in Table 20 W& heat ed at 2pérr]
flor 5 mindfes. nf of a strat n prepared oma 1% (

queous sol uti on casein Fgaprﬁ%?%{'"? C§ Cinc.) wd éé al so heat e(#\%t
[lerr]. The substsrp%haeasmlaaalmm %ssaadwa.mnme uQé”leMrEiarhblﬁll‘JQﬁer& @mgieyddy out
n enzymati c reacbnparedivitp teSlobgrastdest grong |, tHexdoogh yf tadh graup Uit eemddaioedles Bgher in

5% (W ¥y & stiength: ot batiey elesticitvelonger @ndsef| sxresiiien "Wa’@ﬂ&éld@@bt"b’ Ph ghercoprary. dhe
xture to dg B ffeﬁﬁ%“tﬂflep’f"é’éﬁ‘t Pagries Whigh WPtk Gladicty FHsReRNY: % PRYYEPChRgYcal
0 minutes and tae GttirlgH B hes Jibth baNSg ok 9B 6k ITRAGEY SIS »&Ea&&et@m&&h@&%b%
tihe super nat afitachaxbst 3ilp Was evail@edifiiadn\bkdeyt's@hnad NGEAGSIAG (HRAQntbatHe attddm Watherature
brlessed 44 nfonar hour, thegalenbility mias agein epaiigtedafsa resyltdrdithersdseatbe pddtel of testraravy I béd
ot ease t halhePpg esmieandishowed thefiest et On JRRPORTAN, Jhe toAdes 9f dhst SR Thvsreipeer in
TABLE 20 0. 53}3?'\?\/%\/) aqueous di spersion of heat treated pancreatin
o2 m 30 Referendd.Eavpi@qet i ¢ aci d- sodi um acet ate buffer (pH 5.5)
0.5 m De s niPrepdrati@t efr PL-A from pancreatin)
. 083 m Determ ﬁaﬂhendrqurﬁmoﬂmgg@sere%ﬂtw '-ab°535°"e$ '"°M§N)£:a§@%€fﬂﬁ

the heat tregf] %@”ﬂéﬁé{’ﬁ%@%ﬁf it ;iét"s‘itﬁﬂ.fi o Rt ali oAl 'tﬁrg
pj oduced by Bhillz8tn [ Wdabatiad Gk ol db rVS%BJv saplé wald

of an enzygre I|quor haV| ng the conposition indicated in Tabl e 1 was heat ed
a
a

=R

300C for Betmﬂme'sof B LA aetmtva substrate sol ution was prepar ed by =
iding 0.4 nj_- dhe Bi-fadivisy ¢f thedieggrenteqpangipatiy prapgred pxabgre wpsAgferined by megiy gee

“(by Yoshi darl5 at were e ist?dref”to ef‘zgl B SAYODERS (SV\7 ?e au%Sua m :

‘atabi ¢ 40,50 UtOnerhl oﬁil'denﬁmkoﬁﬁlbd’ﬁdviﬂﬁtﬁeh@m&siﬁbb'frﬁw%diﬂﬁblbh@hasﬂﬁa@&iatm"(:fors |
hjam)genl zer htmmi.mumnnut wbstiﬁkesommbrtepat t:mlgsatmata &% \hsvav) adusousispiutionadf BiP Whlte R
hgated to [eg 'dtﬂé‘ﬂ' U“?'ﬂé’"@ﬁf hgé Q?W“tf(f?f é‘af“f tesutasaho %%%Q Lo
rqact i on i gétt e R bmm"ésf; e

reaction ni X&lbﬂbﬁttrwa%t rldrthe amount of free fatty actds contained in 20 ul of the reaction mixture was "
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boiling water for 15 minutes to discontinue the reaction. The anmount of _
free fatty acids contained in 20 ul of the reaction mxture was determ ned

by -Det erm ner NEFA. The |ipase activity was expressed in units (see 45 '

Tabl e 22), and one unjt is defined @st@h@4dount of |ipase that forms 1

oper o1 ol BTl ae%t%“ﬁ%éﬁﬁzpt%@aai’mi%%: 25’2%’?&%“&4 & Mﬁ&%&gﬁ% i 1@

sol.uti on fatty acids for one ‘minute. _ . 1 M aqueous Nad

sol ution TABLE 19 ' 0 1 m 55 - 0.2 M
aqueousssodi um t hoI at ' . m- 0.2 M
aceti c -aci d- sodi' ?fnﬂw eﬂi’f"é‘s iFperpn Chifek tragted pancreatin 85 WopL-A

prot ease and |bﬁa«$%q@e%é hdysafiok’L- A prepar at i on of Ref . Ex. 1060n| The
activities™sf PL-A, protease and |ipase of the heat treated pancreatin

descri bed in RQ?MERGUGIBG'&IS@'%GWW huffea kS92, 65 12 0 109 2E4nITABLE 22

PL- A - Protease Li pase activity activity ,activity
(units/g) E)ﬁ'ﬁ"'feglw3ter (units/g) 5 Before heating - 02 "%712 -
32.00 Determinatia® &f Net;ﬁéteﬂeaﬁﬁvﬂg 804 0. 30

"0 Aft er;sdr yiThg protease activity of thei8at treated pancreatinQva8@etermined by measufing-the asotbance at .
resul ts of80mubpiea tzghkprpaomlq 4°’d5€'”§'8€ﬁte['ﬁé}!at was erpducpibas a resultof Hheenzypgtic reaction: -

5 t _.
e oA i A P g ol o

but t hegyach. mé. twa&zsafheawateaesem Bebstrtp a@@tioh @a8 BRied kaXHS bnzyreé uoMbesrnt atbose
‘was added emmwcléacmmpﬂi 5 § &nd 30YChixagtig dQiminitemiaten 3 mhef S aquygo L@Frwﬁ'Eraﬁeﬂd addt o

frevze- dr ;\ms aglegf %eégn :%; ;f;tq'fgg;@f"eﬁtée erJae aiy dtt;g§ '
- pancreat . % %‘cﬁ%égf ab! Q%%’d(ae g,:;‘d  Sbat %@mﬁ ne regirom
te ’

S
proteasg duaza&epradéés\e\thatﬂ,&seaseanhdoeaswb 80 MY QREE0
(Preparatlon of PL-D enzyrre sarrpl e) Raw carrot (2.94 kg) was crushed and

pressed to extract 2,00 ui ce, WABKE ?&e-cool i ng, acetone %4 000 m)
cooled to -[erPP® ‘H”"é?diﬂél?ﬂ&'édfiéﬂ sig ahibeat FOPIeRiRAOESTS t he j ui ce, BAdMthe
m xture was stb5r,@qcé%tagdjs&ﬁu,{;qgg;gtg\guf@p@p,.pggytrlfuged for. 20 m gytys at.

~ 8,000 rpm "The resulting precipitate was dissolved'in 400 m of water. The
sol uti on was leB!pmml water 30 minutes with ice-cooling, and cent@Bfmiged for -
20 m nute at 8,000 25 @f%, The resil ting supernatant was dialyzed aga| nst

wat er for %’"ﬁﬁ S %cl a“':ﬁ‘%eﬂéoa!, ﬁﬁ YESad G BREE ISl 1l Yy Ll 0

of PL-O ridBik Pdablionals :ngnn Aoktydtd. Y activity was
determ ned tnhermuaﬂ T emgme h@Jor R&virgrthditbarpdsitig itdicatsdly Mitld Z1 wadedtbdst 30°Ci faga a
30 mixt umu?rs Greyidetasu hlpeﬂlqn adsreepsecbtz‘és;mbsq&‘amleofol?qeﬂ m99éfni efra mxturg
OI 8 n
o Vet o9 Papior o ot g b i E&E‘Ei@ d ﬁgg?,ﬁé'%ntizé; o R, ?n“gﬂ%%
rt t0~30° ut
(W w) aqus%@&ﬁm éeQ':dSéI lpH5/5QRd 30°d. Bxaaty Y mﬁeé?ﬁ Gmg&mnmﬁre §héh€éd in

. minyt es, wunga#am fdm é5vnindte$ © dBFd@tinukhiee rsasrb@t Thetagnogatlofirdedattyacids adeioet it @0 ml kot
enZyne s othatreagiipntraxtuery Zfd@fa'lm"mﬁl béﬁiftg'meif NERA ke lpate aglivity wahp@reeted ét'g‘f;?

5.5 and‘ssz,,i?l ) zot Pge B Atltreg as3he amaynp pf livgseinghiforgys 1 pmab glctrse SHM38PRIY

[ 80 'nM et hy “Ehedi.an netetra-acetic acid disodiumsalt/1Mtris-HCl buffer
(pH 8.0)] was added to the reaction nitaBuEr® i'n order to di scontinue the
reaction. The &a%umiwigiauedys dispessionaft keahteptddnpapgregtic of t he teac®?OM | i quor
was detserm nedoW\n De"Jte us”l:a rsof:hlo '(by Kyowa Medex Co. Ltd). ThgiP -b .
activity was expresg a3 RN '(see Tabl e 24), and one unit is defined as
the anount of [Plm Q;debaénicmrsaﬁuoh unol of choline for one . m.nut eo140 _

TABLE 23

s5° . . 02 M aqueous sodium taurocholate - 01 mi .
_ 0.2 M acetic acid-sodium acetate buffer'(pH 5.5) ' _ 05 mi
PL-A, protease and lipase actwny of PL-A. preparatnon of Ref. Ex. 1

so ~The activities of PL-A, protease and hpase of the heat treated pancreatin descnbed in Ref. Ex. 1 are
shown in Table 22, . Lo o
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Aqueous solution of PL-0 , 0.2mM 0.1 M

aqueous {ery] solution 0.2 M 45 :

0.2 Macetic acid- SOdI um acet at e buf fgrige34a 5) " 0.5n

Dei oni zed wat er 0.1 m TABLE 24
50 ' TABLE 22 R-act Ivity
Activity (units/g), Yield (g) g&eiyd (1% aggw ot J waéf > ~
15. 6 2,000 | 100 Humalgenzynemswgml e preRRdGd @
2940 s 7.28 65 “ Ref—bBe—2—As—wtH—be—seer—by rrakeu'

procedures consi sti ngPeffe aedirene treat Hia"nt di ali?sops and df§d ng, the PL-0
60 activity of carrot%ﬂskj g%p S enhanc by about; ,600 tines,, with the
activity_.yield being Yo ims 1. A phosphol i-pase-A-containing inprover
corrp03| tkon for br eadAf&ﬂdrymgher cer eal 7éz,sed foodspbuffs, 650 char act er.i sed
in that the corrp05|t|on | S substantially free of %tease and lip

13
0 109 244 rpgultof Table 22 it will bgs t before heat tr showssubstantlal
ceir £ HES ey S o e e B e

heati ng ;s stabilizer, the tedluction in the activit: HOPL-A due to free2ddryifg bgigibieng
804 It isQth@@fore concluded that WY sibieeing hagdrengn to a heat treatment?B.BA enzyme samples
0. 30 substantigjly Heg frarh aroraase P1ds liRgpe JaiMities can Ret Proguced-pe seen that before

heat treat :ﬁgj Lehgxapr%@c; eatin shows substantial PL-A activity, protease

act i vi t Yyol dhdR &f ®CD! dririe sddipd) heat treatnent, the activity of PL-A was
slightly i ncrrasedrob(2stkhewascdrisited brétSpressetoGixeas e.o:amdoﬂ juife $\ith ecadling cdcamo6d

z ew-,-\ When (408 mikesolgd &0 a2ed a&sanae ?{5‘5 QJEC&IB‘M jdged to ﬂ!ehe'cerf anflthe Mmixture \Hastsheed with
actTvity of¢® Et‘;"}&%hdeﬁs%c H‘f‘l'qe ggre 2 i I:Ef% hj T‘:ﬂr"ﬁf? mutes a‘t‘%oo?ol
concl Ude g@? THYY reSt Qg Q‘ai ieﬂ Qmﬁ o; @ﬂ enl@as

sanpl es sul&s&zamhéaatd ywé veeg crfcmqoé&tﬂaasan@a i pase activitr es can
produced Reference Exarrpl e 2 20 (Preparation of -PL-D enzyrre sanpl e) Raw

carrot (2. @&‘ 5°fd°|'- t‘fand essed.to.e ‘%‘f 2,9
oo co0l | ngu B2 gw e by Bt e e n e ved S el
added td°t he oha neofa ua‘bx mr%twmmssd.ﬁorn%mweah.maezmhmmvmedtossvc

cent ri f ugedorfsominis. Thébit efs: sabstBteDfleparqairty stidnieg sredstl viwngugiue SLANVhisH seluti@swith a
di ssol ved inigh#eepdrromagenigat fer 10 Mihwtes; wpq alyodig2tpfite 321Ci Theeepswﬁ sqwiomquﬂ@@sd niteeh

R S Rl ot g e T e B o
super nat mbu#@'s!p dd%gfi‘é thelreddtlérf i s q'he amount of
di al yzat e. chélite torfided-irtlz tﬁ@regdtw.euozmasasgiee m« Deﬁa-yna cs:émw i6rowa Medex Ca.

Det er m nat iLwh Toé PlPQa@vascmwprysswm uRits (Bredeblp ?%tayid weesunit ést dsfined gete ppount of PL-D
measuri ng EWMAME TpkBYRESBelRg TefnenefPPiAat i ¢ reaction using a 30 mxture of
soybean “Bhosphol i pi ds as a substrate. Omasugi2sof an enzyne sol ution having

t he conposition i ndheugpesdsoipior#hPe023 was initially heated tdBGC for 5

m nutes. One nm of st rat pr ed by stirring an 8% ( aqueous
SI#P: Wi t e sol ution Svtnj twg%{’eﬁ"s ﬁacz & 'J?fg%ormgeni zer for 10 m nu\t,y'e"')é%}'Il was al so
heated t% [err]. Thez sub&tic a&,e.s&mjrmatm viarfer asHlgE) t 0 t he enzyaxemsol utjon to
carry out an enzymatic reaction which proceeded at pH 5.5 and 37C Exactly
5 minutes 35 | aterPeignizsdatess g reaction terminator (80 mv %1 ™

et hyl enedi am netetra-acetic acid disodi GABEa24 /1M tris-HC buffer (pH 8.0)]
was added to the reaction mixture in order to°‘-tﬂ scontinue the regction. The
anount of choline contained in 20 ul of the (i ;lon IYge(p&J@ was g‘% r)m ned
by Determ ner-Ch-E (by Kyowa Mcdex Co  Ltd) PL-D activity nas
expressed in uu:antosn(neee Tabl.e 24), and one un15t6 is defizmed as thel@nount of
PL-D 55 '

PL-D enzyme sample prepared : 2940 7.28 69
in Ref. Ex. 2 _ : '

As will be seen by makeup procedures consisting of acetone treatment, dialysis and drying, the PL-D
6o activity of carrot juice was enhanced by about 200 times, with the activity yield being 69%.

i Claims

1. A phaspholiipase-A-containing improver composition for bread and other cereal based foodstuffs,
65 characterised in that the composition is substantially free of protease and lipase.

PR

13




that forns 1 urml of choline for one mnute. TABLE 23 Aqueo'us sol ution of

PL+D - -~ 0.2m 0:1 Maqueous [err] -solution

0.2 m 45 _ 02Macet|c aoﬂdos)QMmacetate buf f er (pH55)

0.5 m Deionized water - - | - TABLEZZ S 0.1 m -

TABLE 24 50 . _ ' ' PL D L

agtivity . - “Acti vi ty 6&!:0&;1 s/ g) act,v.tle el d g@,.tv yield @
rrot juice ' - {units/g) 15 (Gmts/g) . BoiGRY.

0 55 PL-D enzynme sanmpte e 7.28
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ough conposition for the nmanuf acture of cereal based foodstuffs,
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o]

f

our enzyme samp prepared .
: in Ref. Ex. 2 . —

As will be seen by makeup procedures consisting of acetone treatment,I dialysis and drying, the PL-D
. go activity of carrot juice was enhanced by about 200 times, with the activity yield being 69%.
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Qu 2, caracterisee en co que |a conposition .contient en tant que dit s
Gonposant de type phospholipase A, uue1ogrm44>at| ne contenant de |la &
jhosphol.i pase A qui. a ete 25 traitee par | dang hg,¢§ c,g,nd,b{ehsznﬁd

ci des, poOUSetrkisletsheis.tdacketi gateresiclpty d&Etdle\Fh?sé’aﬂ'gasﬁerltMegse e 1 pase. 4.

rocede pou\#palsta'# abr| ion rofeigidt n.eﬁd.daﬁ-mwmmhmwon’émteaéeﬂe%“aase
ase de cereal‘%h 'ﬂasg}g E%:%Sw Eggr%:pmoga Eipheitge peh '@s Hﬂe %, Al Raildrd:
pate util see1 QM,E ,@cgp,&;ﬁpﬁ&teﬂ melmecbm qudereiieis, aUé‘F‘?“r‘?@' n e: n ‘ M A &ﬁ J 5:€ 5600
ce que |a phosplekdnp Emwﬁntﬁ’tqtéaﬁ%@@ \dagpe f5pia PPOPRRIVRTRE e'xe e prot ease et -
e |ipase. Bnh%mm’d@ Mell 6 fs %IYe éﬁaﬁddgﬂh feddRrdtictinat, ﬂdﬁb!’r Fetraor lep@épagapn
garacteérise i~ T %{L‘rne er,ﬁ o OSpﬁoI | pase A pratiquengnt exern)li1 de

T oab ighnets W s fichen v
br ot easek_cs ¢ S TR d;ﬁéem uam}:ggguhhsg#béamzi;%a sﬂkenne%o sﬁ SR Ted pankreatin
o epar at Mohp g B ks T 5 g‘?i'ﬁ% A Siphsa-ARIRGtet
en une quanbéreigestblit avird, dhs upgr ﬁ”?“@ﬁ@“&ﬁ??’bﬂ" ’9‘°'h““ |%§i§ge A pa? kg de
farine. 35 wafmeeehapﬂ%‘éﬂ%e“s'é’r on | a revendication 4 pour |a fabrication de
produits aI S a base de cereal és, autres que du pain, caracterise

lpar. I e fal’t hﬁ" Rt 2 phosphol i pase. A prati quetrrent e’??s@%ta?e(fl%er@zﬁ& ShSRantle .
%ant

de |ipase est 1. o&ausqsmbeéarddn@nt ReU t"é“l‘ﬁ“‘F R Retoad deDftotdase et de
produit ali ﬂﬂmmtosnhotepas@f é-cﬁata@‘e‘;ﬁ%?b ﬁeéaa%"mp/g\s' ] ncor poree dagls 1:1? pat e
" en une quan ipase al | A dRatfdAQ, dnkik@se ereceplebgiomiprepd deia phaspiol B
farine. it de IEP ﬁ% qon]é oélae la?aecmeueeiedmeamule;rﬁew Bﬁ'te@°me%ﬁ't38f@ tlpéaé'g ement _
l e fal t que ef( f]e abepase Ipagx at | querrent sn;:)en ce Se Q gﬁ,g&&gng‘;mgﬁ en tant
R e“estint 3@dmpbanodaﬁgn |aa€Met“§°a A :a% nﬁ 1Rlid ghospholifdse A, qui a été
pa r eat i ne agait corepogart ARNVPLY 5@’1 Jtis arh%stdesonc@rndn tactwnsdaerp@eeg st de
pour -l a’ d%,fstffaﬁ%ec‘?"éf? &'°4o1 ac ivite de prot ease et de I| 86 cereapeg 5;_"
sel on |' une 'qt%! soKas8o6tas fabeivaadldeaam@nsl aytrey produils, U;FESD gff t.
phosphol i pas@mfrefd I'@sdrparbiidni @eehOeWOB‘E?ﬁ‘B Augﬁ;"gﬁség, fﬁﬁ, p,f,: pkcnaseetlae
~ et/ou de | alddheenttalm. ma@és%‘tﬁcaq”@a PROSAERORISE 6N de pat e cont enant ldef ; _
. l:aphosphobd pipgee our. | a fabkicarh |40;ﬂ)udﬁ femdﬁuntdae eiri, wmt%nsq% GEN 15 -
jer eal es, carh%gs‘;hg fg ,@s:l,%?hu&gferﬂ'dﬁrﬂpwefpat ko pé Ir@ogss:@n fla aéﬁ Qgﬁm%l:
xerpts de p r@ﬁa@a‘iﬁﬁd@banﬁleadite pasaxohg_a@eA 6%‘%"%‘1’?? agglp BRe PY UV ENGT cat i on 9,
aquel | e ests 0o uiEs de ahgrahalipasat Q1o RS RNSHirieRaBE Ffdse\de céréales,
rati quement e 8efpeddé Gﬂ“db‘la ct%ﬂs% . "r : ,Bé‘%gi@%smaaﬁnémmte@mq derprotépse qt0
5 000 uni t @82 ;asf g’a,{i af‘ mpé)spbdirl ranprgmmnnnwa Pre@Lﬁ'rLe!g‘zgggaifgx VA
aquel | e est &Sﬁc&ﬁr&al:lzms la péteren vfte SHANYHE Y
ontient | adbﬁdgpmin@sphobarpam famnp{ at| uerrent §Aa PERbRASRe ntpradeuement
pase, ewroune maaﬁﬂdeséordla F%( s tmﬁgj > °‘§ ﬁ?fﬁgggfmw gflld& df paricréetinegi a
2. Pate sel gpmPaAe ?Q'f-f’f? & Sdif &ym,cpann 19 Bestrictidn 4d songlivisé feprpiéess ebdp

gu' elle c ’a'éeﬁpar ement de | .a. phosphol i pase_D. et _
soj a. 13 %sa:ieeéloﬁ funaeuapgml@dggl@"d‘éﬁmﬁ frhaie %’F@g{’ﬁf‘*@eiﬁfﬁgg"mip%‘“

_\,\(car act.er iesasilies epecoghivaibatdiveed J:‘OE%GF Y ou&}ﬁ!ﬁ l’.'nrﬁbkmabro&)iemptmﬁtmj'esé '
ease et ge ngﬁ‘ge‘?ﬁt;@%ar; i eQ(Q o.&sQA e& @Ligiqdepteniexerppte de protéase ot

ncr eat i ne B?Tt et oW a p os ol |pase A, qui a ete trtal tﬂetla%E%epl'logphollpase

hal eur dans “defy ¢ g&n‘sﬂs&lb@%nmmenpanpm@;ﬂaQP%l'eGﬂ un A3ty 6% 95 Ug@gh,@g;,

e proteasg ef préubmpraseampBbe]Botéase et ¢ lipgse, qf ung aua ité a

farine. .
! 11. Composition selon ia revendication 9, laquelle est une péte a basec

- et qui contient ladite phospholipase A pratiquement exempte de protéas

allant de 150 a 5 000 unités par kg de farine.
12. Pate selon Vune quelcongue des revendications

O.i

112"

Q.O'O'D HQ.O R0 — T —M

ereales, autre qu’un pate 3 pam
e et de lipase, en une quantité

9 a 11 caractensée en ce qu elle contlent .
55

hospholipase D-etfou de la lécithine de soja.
egak:;n T’?ted:ellgnﬁ unepquell:::onque des réevendications 9 3 12, car:ct ¢
- ‘A pratiquement exempte de protéase et de lipase est mtrodul':t@i arn:ai !
© 'contenant de ia phosphollpase A, qui a été traitée par la chaleu
" 60 destructlon de son activité' de protéase et de llpase

érisée en ce que ladite phosphollpase
lle-ci sous forme de pancréatine
des condmons acxdes pour la




