Accelerated Ripening of Ewss' Milk Manchego Cheese:

The Etfect of Neulral Proteinases
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ABSTRALCT

The effe;l of 1w wanercial prope-
raticos of neutral pecteinase frum Sacil-
bar Siwills (Mentrase L oad Mowozym
2571 mm chemiesf, theologicyl, and sen-
cory charmmeristics of Munchegs cheess
nuade from pasteurized ewer” milk nd
npened for S04 & 12 or 160 was
vvestigwied, Levels of prdeivase ahied
0 milk wers in dhe range 01 to MM
Angon wilin L of milie Depradation of
tppcasem wias ol influetwosd by pro-
beiomnes lavil, howerer, regidusl B-cacein
wit et in chesis mivke wlilh T
Anam units of proteinase/L, Tormoetion
of pH +.d-solubls M n cleeess wud mode
mllumnonl by Mewese L oor Movozam
preeclngse sddition than foroabien of
TCA-zohuble M ar plosphotyngsiie acld-
eohiblz M. Chessz made with Mestruse Lo
prrkelnase war more cnambly end less
elvdic lvan  contecl  chesse, showRdDg
howet Fraaueabi ior and hardiveas valaes.
Frequency of bither Mavor was o yignlf-
icantly bigher for cherse made with New-
trase L of Mmvomym pmiteinnse than for
ool chessa, Flowmr ]'.rrE'Fel'ElhEE whae
ot Irfluencrd by Megtmss 1 pinleimase,
Tart il wae abichtly impaiced By Mivmazyon
priccinase. Flavor intenzity was mors oo
Darnced bor Mewdrase L pooteinase than by
Nn'-'l.‘lr:,-'lll. pl'lbd.l_‘i'lul:. Addilion of k-
Mnwmt wnitsfLe ol Meoteace [ prosloace
wmiid redce ﬁp-:m'rlE e by 18 d, an
increuse of 4'C m ripemimg (emperainhe
™ 41 4. muording 10 IsprEssion sgua-
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oomy calculites] frHp ezporlmenta) date
Therior, Mandwgu cleoe: meds foom
milk to which 04 Anson andrgT. of
Mevrase L pootcinase wrac added woald
develop in 3% d at L6"C the zume flavor
intenaity a3 contral Manchepo cheess
beld for 20 4 a0 1272
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MTRODUCTION

Manchepo cherse is munubichmal in conteat
Spain from @w or pavenrized ewed' nlle It s
t semi-hard varkty accortbng 1o U elprening
pedod, which meay last Fann G0 A 0 1 yr.

Accolenviion of Mamchago checse ripening
by meane of elevated coring teanperatarce bag
besm tecently investizaled &t oo laboratory,
Mitmrge—aniokle at pH 46, @ 12% TCA,
ad 1% phoephotunpstic acid (FTA}—
reached, after 4 mo, 26,06, 1992, and 12.94%
im raw orilke Manchego cheede ripened at [87C,
Tecpectively, and 2127, 1437, and R31% if
Beld ar 59 Thess wahu:a wore ooly 2202,
10.5¢, and H4HHDP in pastemmized milk
Manchege choese cured at 16°C. Adver 4 mo,
FFA weere 1108 and 16,21 mag/10 g of [t in
raw ik chesse ripened wt % ar 16707 ard amly
947 meql0D g of fat in pusieurize] oulk
choese cored wf 16'C, Tlavur ienasidy uf raw
milk chezae bald at B7C for & mex way reachesd
by raw muilk chesse ufter ripening for 2 mio ot
15°C ot by pastewrized milk chesss after 3 mes
al 16°C (13).

Dirst sddition of cominenzial profeinases
1o chesze milk or curd has beso empliaced 1o
accolenire rpening of cows' milke wurietea
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such a2 Cheddar (B, D 15, 16, 21, Edam (18),
Sainc Padin (2), Spenish burd cheese (12], and
Swedish hord cireess () Ridenmss ous me-
pouted an the mesr comoon Baver defoct in
cheasen from milk or comd treated writh protein-
aceg (2,3, 8, 17, 15, 16 Mcoeletated dfeting
of e cheess, a soft whitc brioed waristy
wadltionally made from owes” milk, oy
achieved fry whitirn of heat deocked colwres
o tilerohdal prodeineecss (22 Cheess mede
Irom ewee” milk assms 2 be loss susceptiia
Wt himuioess Uran cows” ik cheeas (190,
Theae awhers foamd bitterness m enzpmic hy-
declysares  fron cow  whole casein  moone
markcd than io hydrolysates from e whok:
chsein The moucef probability ol b Maroe
defemir o cwrce” milk cherae mebes protennse
addition te o’ milk or cord o Mo ate-
wve tiethest than for cowrs' milk varesica.

Wanchepo cheese made from pasieurizesd
milk ripeast mons ghowly then raw  milk
clieese (137 3t jr highly deeireble to improve
flavar and rpening rale abf e fodocr. The
chjecilve of the préscor Wk was o iOves-
tignte the affect of commensal neutral proteds-
anza o0 the acceberstion of the Apming proceys
of Manchepn cheste meade oy pasicorizsd
ewes’ mille

MATERIALS NG METHCDYS

T AT T

Treo commereial preparalinns ol 3 hacrerial
noygral protcinass fom Baelifuc skbilee wem
uasd: Meotrase L (ME, Novo Fepfia 3. A,
Mudrid, Spainj, 2z liquid proparatien with a
declared actvity of 5 Anson mils {4V
(hsapch nundher WM CHIRET, and Morvozyme 257
M0y, Movo Espale 5. A, a solid preparstion
o the mzyme & el ot @ sl curmied with a
declaved uctiviey of A0 AUf (balcl nomber
F®2 Ol00). An Anson anit i3 defived a3 bhe
amenmd of spevme @ 25°0, pll TS0, sl e
cioun tinee of 10 nun that dipeats bemonlobin at
ar mifial rate such rbat the smonmt of TCA-
sodnhle truates 56 librtpter P oitiote glees the
aame cobor with phuemal sagent a5 1 meg of
fprosioe, dctonl protesyiic acbriy wos mea-
aured according to Lavr and Wignsors {16k

Cheaca Manuléchirg

Pastmaized (15 6 &t 75Ty ewe’ milk fom
the Inditobn Maciopal  de 'Ilmsliﬁl.-'il'ﬂ'lﬂ"-
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Agrarins bend war el The cffect of pro-
plnage TH was Invertleatsd in tem opexi-
nends, cach comsising of three 100WL vats wo
which 0, 002 or D04 AU had been added
and a 100D comdtol wvat withowt co=emes.
Codes Bt these Dol vas were MBI, MNEZ,
NEA, amt NEC, Tiw: s experinena]l deipn
atd convmme levols were wsed for prupenpse
WO, the vata being coxden] 35 WO, NOT, KOS,
ad MOWC, respectively, Bk sl 30°C was in-
oculared (1%} with & cogmulaed miaed altar
of Tacformorug fpeay THLA ]:!, 13, 14, and 15
foot the Instituto Necional de Investigaionss
Agrgrias antote colbed icn. Proteioase prpaca-
tipn {dissolved in 100 ml of wateck amef 100l
of mimal manst strength 1150600 (Tamsen,
clanalard Qo aunnber 421213 erere added M)
mio later. Cheeser wers rmoulEcnted el
saltecd as provlously described (13). Toflocoes
of ﬁp:;rm'[g KmpeTHe Wk shisbied |1-3,' xuh-
dividing cheesse Bom cach var o e lote,
which werr ripemad a1 12 or 1670 forr %) .

Chemical Analyses

Dr_p matter, [:]'fr kghubbe M imchcowss |:1:l|:|
4 6-, TCA-, and PTA-zoluble N}, and reaidwnd
Tty- arid Bacaseing wene deferlned in aopti-
cate a8 previously descrieed (11 13, The ITA
wete al'l.'ll:r.nud B dupliuﬂu E.I'.P'L'-Ih'd.i.ll.s Liv Moz
et al. (L7} aod expressed ag mmilliscprivalents
Ter 108 ¢ of faL

Choespg UMW Wik

Choess DM yicld [ezpresacd as kg of Db
chezse/T0 L of milky was culoolaed by
weighlng chocre aftor 24 b and @t wockty
iokeryils thoouphmat opening, wills 4o wsouny
el .1 g, ahd vesnsedng sccordiog o checae DY
valmo

Texlursl Weasuranants

Fracourablliy  [(eapressed Lo newioas),
clammicity (expressed in Dewlons per  souars
mitlimeter}, ail bardoess (axpresed in juules)
wors detwrmined on fin ogdinder-dhaped sam-
Ples [17-mun heipht 0 17-mm diametes) Gom
eacdn clisenas aller 30, 40, aod S0 d of Apeing,
A Prml'i:mslr e el B L {13].

Cangary Evolnalion

Flavor preference and (lavor intenasy wers
evglmte) fiec 30 60, and B0 d of npeimg by

Journsd of Doy Scleoce Wal M4 Moo 13, 1%
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H tramwed panelists ur 15- o 20g saaples, 0§
previowsly deseribad (130 T Mawn preba-
wavom seale cemlaisbed of & 10-cor vercal Taee
with avclwe polnie &l the opper like extrome-
ly) and lower (dislike cxtmemcly) cnds. The
flavew intemzity scale had opper Jcxremsly
strongl and lower (extremcly mild) wnchor
points. By owasudgne the disiance in ceotime-
ters from the mok to the lewer ancher point,
numericul vilues wem ohtaped for compla-
o, Apar fom i, panelists wens regaesisd
v evalugle chosts a7 hiomer Aamar o a seale
of [ Lo Z (0 = ool obscrvod, T = slighaby beluee,
2 = arcaely blied).

Statkedleal Traatmant of thatia

Dinia from ME nod MO checses wrere freated
REPH.::J.-EI':'. Fuu-towri al arlu.l}'x'lx if varinee, with
patzinase lescl, remperalors, days of rapening,
and caperimenl a5 maln cffatir, wak porfommced
on data chrained ar variows slames of ripening,
b raeona of BREDY PEYV compaler prosram
(BEMDOF Stariotical Softwarc. Led Anpcbea.
CA). Levele of P > 0F were conaidersd to be
muosigoificant,  Multiply Llioear repgressioo
wilafysis 1l chismse clarice st un probeliuses
kvel, pubporatoes, and davs of Fpeaing was
preifiormed by means of program BMTY PLE
(EMDE Starisficel Software).

HAESLULTS AMD [SCLSSION

Whay Compoaiian and Chesss Yiskd

Coagularion Line of parteariced ewes” wdlk
1anged fram 32 e 33 0wy wells ua significane
redaction Frors WE or M0 prodeinase lesels in
tbhe zaogc OO do 204 ATLT. Redwcdion of
copznlation time by proteimase dicecrly esdded
terxavs” malk ind been reported Ty Albchaduf et
al. [1h.

Tomsa of B[ wlvey and recnced cheese yinld
frane dinect gddition of protsiasés in ke mans
wiachue of cows' milk vadeies have Do
repurged {1, 2, 14, 20, Protemase addition to
pwes' milk had no significant effcct oo whey
K content, which ranped from 233 1o 2583 in
ML eece-making tmivls aod from 233 fo
2545 o IeeE cheese-muking tdals. Wheyr T
tuppes] o A5R to 9ETH in BB cdheose-
making foials and from 7,54 o0 S41% in MO
chesse- making trinls with no significent diffee-

Joarnnl of Daery Boemes Wpl. ™, WO, 1% 1990

MURFT. FT AL

edicen Fran proccinase addicion. The D ydeld
of 24-h chress was o mAvencet by pro-
teiodte addition. Values ranged Mo .60 10
10.72% for NE chesae-making whaly aod troam
T L 1OES% fowr WO checpe-inaking trials.

Casexln Braabkd oy

Crepmclation 4ot ) casein thropghonet mutn-
ration i Manchego chees: memmfachued with
diffierent NE lewels was signitwantly infly-
coced by proteingss level (P < 03) and doys
(F ~ W) of ripzoimg bt not by ripening
lempeopatiers (Table 1 AWcs 40 4. valwea for
whesse rippeneld a0 12°C eanged Famn 225 Tor
HE+ to 17.1% for MO sod for cheese pened
ar 1&'C ranped fronn 17849 for WES i 22.9'%
firm WYL PAreakdrem o -::r,_||-¢.'.:|s.|-.'i|1 m
protemese-reabed Muochege chesss was oot
mae cxbenclve thao in ccnmol chesss, i
ageeermenl ailly pohblished data (148, 1B} for
proteinass-ireated Cheddur and Cdam chesae.
Oheer workers bave repored, ewesrer, an -
haneal prdeolyss of Gg-cisein i proteinuse-
treated chesso (12, 210

Proecinase bevel OF = 51%) and days of clpen-
iog oF « LiNi) had significaor <ffects on -
cagein brepkdosm during rpening of ME-
realed Manchego chesee [Table L) Lewels of
esichl [lazasein o Tabol) cleme wene von-
giderably lower then the rcapective wahee of
i y~casel. Prelerenteal degradstioee of focaesi
by meotral probemeses hus beso peevicualy -
poned b, 14, 18 Volows for 904 chesse
ripaned gt 12 runged from 19.7% for NEX 1o
11T for NEL, wberces, w cheese ripeocd al
I, vlues mimgad [roam 16,.5% for NE4 to
25.2% for HEC.

Dy ol fipeadog, bl ned proteingse level or
nipening \emperahre, bed 4 sipnificant {F <
JWMG offest on degreadatlon of o -cascin o
Ma.m:h:En cheese manakctimed with $itferent
NO Eevels (Takle 1D,

Hnwrever, $-carcin  degradation In ¥0-
imided  Manchepe chiws auws nomficandly (F
< 001 cohanced by protcinae: fevel, days of
:r'l]!lvEl:l'lrlE:1 armd Lanperdure al ripmi:ll,g [ Mahke
2y Levels in 9-d choese riponed ac 12°C
raogel o 24,5 % for NO4-ta 30.9% for NOL
and for cheese o a 40 ~d Frem
2200 for WO 10 33.5% For WOK,

Saluble H Formadlan

Fommutiom of pH  4.6-aclebklz I~ in ME-
treated Machepo checse was mloemged by
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TARLE I_IHrﬂl!'u.ﬂ ry)- el feasein® b Monckegne chess= oucucacbued =l differenl ovely uf Feulnsc L

oM A,
Cassln Temperanae  Uays ul Auowm mitiT
fracton aif cipening Tipeaing 0 £r? NI In
re
g Casen 12 1 Y a4z anx 5.7
an A 234 ZhE i1.h
£0 *37 2319 177 1.7
5 el 14 A i
15 2 T 1] 74.1 731 5.5
£ 192 0. 14l 714
51 173 0.1 EE 2
Ak " 1 134 AR 8 2.
2a PoE 214 87 5.6
i el b AR 221
Lyl 1Ll Foii) a3 17
16 an M mh 54 .1
] = % 237 240
%l It E " 23 3.

IE].pu;.u.l,H'I fl e ddpe gl M- A0 frogein levels Inomilk.

IEHI'HII wligz gl uay coagkenimguls,

pivdeinage lovcl [P o< 001y, dava of npeaing (P
< A1), add remperase [P = 015 of eipaning
(Table 30, Aler 9040, P4 5-salalle N ranget
from 17.3%% for MEL to 24.95% for KB4 in
12°C cheese gnd P 2R168% fer NELD e
27.32% for NE4 in 19'C cheess, Ingrenses up

o 0% in pH 4.G-scluble N fom protcinace
sdcldon Bave beon repomed for cows' milk
Cleses, wlghogh high vaducy were peoeli
ascovinted with bier flerar (1, 2, ¥, 12, 151

Proteinas: Tevel (P < 0L}, days of ripeou
< .'I'.H','I'I_':Ir il rl:mplﬂ'..l.l.l.l.'l'ﬂ- [F" - |::I1:| ol

LAISLLY E.THu-s:-lul - anl A casomn’ 0 Maochopy chemsc opnuaclaosd with dilfonal Ievcly of vy 257

AR,
Cidgin Tamoius  Days of Ansm izl
frocohn orf Thpen g TIpaning AHd AL i M 0
['cl
oy Cansa 12 1 513 19k £14 AR
iy | . 4 Ha 115
L | LA s 2l 111
=l LR | bt ) 261 iR
15 i il .7 iz H.o
u i poc il G 2.1 a4
o0 LN L) LY e
P Capein 12 1 b a1 gL I WL
x] x5 314 EER 1.2
51 1T 4.5 L 28
W 14 19 LAk i
Lty 1| 179 44 P nz
= 53 anl 3z4 21
o 1ty e LT bra | )

1L':|.'_|m=nad X peroen@ge Ot e of froaem devel o mdic

Ipbemn valuss of two espedineo,

Fonal of Tudiy Reime'e Wial 74 T 12 1901
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TAHLE 3, solobte N Faetloas! i Machezs chesse mamfecmmed with ddfeenl lovds: of Hanmass 1. P“:lll'imﬁlﬂi
Tuopperalure Thiyd ol ANSH @Al
T Pumlkon af ¢ipening rApenimg fa ) IELE ANl il
i
PIHI <4 Sclabes W L 1 B.ET 514 als 5.0
n 1720 20 laay 14.27
& TR 1R17 15.78 L4 &
W PR 297 17.37 ra.ra
Ife n LR 1% 72 1514 L3
ah T30 2350 a3 711
m b Ja4x b o 2114
TCA-SHuR= M 12 L imi bt ] 243 1r
Mo B4 10 Tl BAQ
&0 1343 1152 110 LO42
bl 1.0 14 11115 12140
Th i [ hRkry | [ X1 k532
¥ 14.9F 11 11 %% L.
oy 1444 hear 1z 143
ITA-Solutee ' 1= 1 1.85 L x| 157 Lk
n &I 352 T *ES
1l 4T ht~ ) 157 4T4
Hl Tl il 46K a0
14 kL4 im 4.3 AET in
LN T 40 + T hE L
™ E.11 EIG o 5EB7

"E".]:lmmd. o percesiyge of foml M.
Iadpar wluns of tog e riment,

APTA — Phaghorangytic aei.

ripeting bad  significants effects on TCA-
gnhuhibe by famwabnn in K HAreued ghesss (13-
ble 33, After S0 g, valuas ragiged froem 1108
for MNEL o 14.8% for NEF o 12°C ol
andl from 12595 for ML 1o 19.44% for MLd
in 148 cheese, A oaer pmogan;, of TOA
sibuble N thun of pH docsobable N owas
prodiuced in Manchegoe checse by ME o
teinuse, 0 oupresment with previows obeerva-
tinos for coma’ milk 6], Published datn om e
incraass of cheese "[CA wolible N by protsime.
ases alded o milk show a gread range, Mrom 190
e SRS (12, 4K, 12, Bh, T4 Sveme winckery
(16 comignder 3 W% focresge In T Azabbile
MNoag b opirmmie e ofder Wr gwoid  Dige
favor Jdefeces.

Tho PTA-alabc M formation im NE-imcated
rheeme was infhpenoed by protemucs: Level (F <
A1), daye of dpenlng (F < 001), 200 L peran
tace (P = DL} of gpeodig (Tabke 33, Tie PTA-
golubke M ymped after ™ d frem 365% for
MELl to T41% b NP4 io 12°C cheese and
from 5T7%% for MEL o §10%F for WEZ in
16T chesar. These increanes are zimilar io
those repomied for pooteimuse-trested Swedish

Toamak of Dalry fclepce Wl 7, Mo, 12, 1110

biard clisese (30 amad kower tian moreases feand
for Cheddar cheese mwke froan cord fesarcd
with & neurral forgal protelnage (7).

Wik WO prsigingee was aclkled 1w cheese
milk, firrngtion of pIT d Aweduble W owaa sig-
nificanily enhancad by molsinaea level (F <
1), daws of ripendng (P < 00 ], and tecaporar
ture (P« L) of Apenlng (Tahbe 43, Afber 9%
d, pH 4.9-sctuble Iy munged fome 15.90% Hr
MO to 2052% for N4 I 12°C cheese and
from 1593% for NOU o Z206% for MO in
16"C che=ese,

Frdgmase evel (4 < 06}, days of npening
{F < M), and temperiore (F o= 001 of
Iipﬂli:‘lg dliwwesd  sipati Ml efTegte o ' TOA-
Silwble ™ foroiarksy in NO-treabed chogas (Ta-
bl 4). The TCA-sslubic M rangcd, after 20 d,
from T1RIES for MM ke 1063% for RO im
1270 chemge and ot 1070 (of M0 g
L& 73 T MOC o 160 clunsse.

Formation of PTA-achible M i W0-ncated
clesse was nfleesced by protemate leval (P <
O05), days of dpeaing (P < 0}, atd tempera-
ture (F < 017 of dpcning (Tabla ). Afler O d,
walnes ranged frowm 4.50% for MOC to $115%:
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TAELE 4, SaTidde W faclioed I Manchegs chegss muommrfachmed with differeat Jevely of Mysirym 25T pioicindc.
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I

Tompaatnm - Dave of At uliaT.
& Fracoion of peciy  opewioe e A2 Ll n
"

Bt A5 -Soluble W 12 1 xR BS54 A5 Bdd
H 1553 1373 14,53 P by
£ 1430 J4E0 15,2} L4.58
o .52 17,35 17,33 LT

15 ] 15.76 1R 1447 P T
o} TH.72 T L <Nk [0
Mt 22 21.1% 18.93 1231

TLCA Salubts M 12 1 329 2B L A0
Hr B.51 T2 Tl T
L LAl ] LRTE 4. i
oL 1247 1111 1L.34 L1y

14 k1] 10 Bas .08 gy
1 1254 1129 1215 ridz
Al 14.58 1370 1,96 473

FLA Solws 5 12 1 1.B2 1.5k 1.6 15T
iH 142 st 151 i b
] I%5 34 4133 4 6L
1] 61l 553 431 410

In kL] A.K? .93 am B2 1]
k] w13 LN 0T 4. 501
Wl L] 337 4.83 ]

TFxperaral 31 prmiiuge of bAd M
::\'rnm viluty pl 1w crprrdicria.
A = Phoapbetungzbe acd.

lor WOk In t2°C chowse and from 4.8Y% for
W pe 725 der NG w 16"C checae.

FPA Formedlan

LY} 1::-:|'|n|=n;.'|:u|r.'|1 LiE°A Formation in MEBE-tr=ancal
o N{Hireated Manchogo chorse was o infin-
el by predeinase bovel Significenr cffects
of duya (F < 010 andd rempertons (F < 05 of
npming tmm FEA fematicn o Ni-insaled
cheese werm detected. Mean TFTA in Blwd
cheese ripened st 12 or 19°C were E51 wnd
1,24 meg/100 £ of fut, mespetively, i ypree-
mequt writh eviens repatte (11) for Manchemn
theese made: fom pasteurized swes” milk

Rhalogleal Changes

Protemuse lewel OF < 010 and duys of npen-
ing [ < A1) bl ot ripening temperatae,
showed atenificant effects on fractumbilty of
NEArcalcd Maonchego checae (Takle 5). Waluea
afler 30 d mnped fom 37,000 N for ME4 o
dd 24 M ot MET in 120 chesy= amd Hom

1390 W for WE4 o 4844 I¥ for NEL In 15'C
gheesey, e NEd dicest wad owe cawnbly
imd logs elastic thast NHC chesge. Softening of
chease texfure bemnse of enbane=d casein
cleavage has besn mepomsd for Maonchepo
chezze (15) amd oAber warehee 4L, 2, 5, &, 10,
11, 1q, a1

Elasticity af ME-uwgnl Mandwgo clecsas
was voly Inflesnced by diys of dpenmg (' <
L0EY Hardress mas influcnesd by proccinase
leweld (4 <2 N5} amad by daye of wipanieg (P2
ML} Hardoess in 94 <be=se mnged from
413 T for NE4 wx AS55 T for WB1 in 12°C
cheigd ol feomm 553 0 iew ML vy A2 0 far
HEl im 16°C chesse (Tuble 5).

Texnme of MO-weatsd cherse was oo of-
lecied by proteuase addltion or by sipeolog
Iemperanmre, However, duys of ripening infly-
orced Fractarabilipy (P < 01}, claaticily (P <
A1), &od bordoesa (P < JHI,

Ripening tamperstur: hed o oot oo rheo-
bagicad chawrartecistics of Manciego cheess in
Thee present witrk, ]Trnhuh'ly hecanse ol the nicr-

lommal of Dary Srreace Vel 74, Moo 12, 1941
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TABLE 5.2 Fheejogiod coarccienstics’ of boochego cheass mamefactoned with Sitfersec Tovels of Newtrase b

peTHELnGs.
Rhenkagical Tenperarae Eays of Amcon units
charaewranle of dpening rlpemdng .00 AR ST 5
101
Iachoabalite, > 12 i 1214 .5 1785 pdig
&N 12,158 TS 3515 337E
o] AT 421K 4410 4145
Ll A 150 19.78 g 201
[ b AL AlZHI k) 3560
o 23.50 EnEi 4B 14 11.77
Hididaesz F 1k b k| Ly e AR
&l a1 Jd3 AL AN
50 Al i AN 230
15 n 219 2 2Zm 2an
2 H 55 LT ik Say
L) HS AHiT Az A%3

iy sumple pec cheese were compresesd ool w lnsbea teser Jloaton Corp., Caoloos AL

Ipiran wabuss of e experimenh.

raw temperatume rasge (40 of ooc expxec-
menty. ENher workady {10 13, reporing a
significant offect of cmperahwe oo cheese tex-
e, wrogked with iemperanr ranges of up o
12°C.

1Jays af ripeang was tee Tackd Wil
iR marked nfluence oo cheses texture In the
preseot wopk., [Hfferences I O6M throwmhout
Tipening 53,52, 6162, 6747, el GEBIT un
nkan values for 1-, 30, 60, and 90l chees}
Ty explivin, the tiomer woatits of oller chesge

Malwe 37, in apite of increoasd protecdyais. aod
N agesecnonl with data provicusty obdaincd for
cows” and cwed’ milk cheses vericties {4, 5,
i 6L, 130

Fongary Charachrtolics

Flarmr preforence of ME-treatsd chetas wan
iofheneed by proteinuae levs] (P = 010, diwa
of riponing (F < 00L), and temperahrs (7 <
T o ripening (Table A} Protcinoac level did

TAALE f Senency Stacsocriinee! of Manchegn chesy munofactored with differant Jovels of Meotrass L pratrmmse 2

— — T — " — —  — —— —

Semsory Temperature Doy of Au e moiledT
i v lurm e of dpening ~ Tpmng . (307) L)
oL
Mrenw e derence 1 In G007 o 5.1 JE5
aa X35 53z 547 .50
o LY L L} 531 Gl
L3 an 4 P 5.0 L3
&0 554 h3t LR FE5
0 [ L Fi 6l k)
Flavar ndcoaily 12 an 461 450 4,54 44
&0 13 N 1 332 4595
o0 5.9 L | 5,73 540
L an T ) 557 5aN
L Te.[xd b ER J A
i Tl hid 01, 14) [l

lﬂv:rn,pn ROONES A0 O Acdle B f1 (Cowiary 0 10 JLWEeer; pedORS.

Infrn waluss oo teo EXP Lmeenars

Touemal of Iy Fdeocr Vol 54, Moo R 1991
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TABLE {1, Semsyry T ——— ol Mam g s nufafacruned #ich differene levets of BMmeazvm 237 Il.rﬂrl'm.z

Sl Vemperarawe  Doys nl soean urjlsl.
it «f dpenlng Tipenleg AKH oz Ll n
'cl
Pl prefarence L2 ) a2 3.5 4 506
] 5.dB 5.07 M 5L
%« R G SEEY FRY
14 ¥ 450 51 5 A ]
Al L1 b LEL hi] Lk
Kl .79 f.AK LT V] w3
Flinod Bkrenly 12 kL 2RI %.hE an 570
-] ) 54 5.2 131
| Gy tad 5.7 G5E
15 = iar SKS 6.00 Lo
i Gk N 5.52 S
B SED q3 T4 it

J.n"..'l-'eru;g;e scares ng B scats o 4] (lowsec) 1o U Deppoct podobs.

Epdean veloes of owo expErmecs.

i abow A commisent meml; man preforence
recmed wons 5% for NB4. 60T for MEZ, 557
Fer MEL, and &0 for NEC cheess, Flawvar
preference itcocmted with dayz of cpening:
el seoecs were 309, 57T and 625 for
M1, tlk, and Mid chesse Teoperature ol
ripanlng dmproved Mavod reference of MNE-
ITemled clpesemse msan sames were 577 wnl a0k
for 11 and 1671 cheess,

Biiter Aavor was raredy detecded: im 5, 4, 5,
and X pases of slighely btter flavor for ME4,
WEZ, REL, and NEC checer. reapectively, our
al' 2 ciaal macber af P20 feonc cards per pro-
feinaze Tewel Ickkowe o slighily Bloies Maver
0 MFctmsaled desese arnd in ool gl was
et 5.'ig|'|jﬁr.;|nrl}' AitTeren, u.:.'n}'rd'ing tex g chie
square: deat.

Proteinaoe Lavel (P 1), daye of ripsning
(f = DOl) and temperstoce (Po= 01 of
ripeining shomed significanr eftecrs on flaver
inccosicy of WEAmcarcd choecse [Table ). fican
RNy wurcs accuoling W prostsioass kel
wine 375 for M, 545 for MIE, 5685 Foc
11, gnd 535 for MITLT chosge, Inrunﬁ:ir_',' in-
creased  consastenly with cays of ﬁpcning;
mean ceorey weme A 555 and 625 for
30, Gik, and 90 <liseee. o alsee incrcascd at a
hilghet ripening emperiure with 5,11 ol 5,5
& mean scores for 12 and 10°C chesac.

YWhoen MO pwooteinase was auhled 12 gnilk,
Flaver preterenee was only influzoced by dovs
(F < M} and terwoperauee (F < 15} of ripen g

(Table T FPrefeesmvz incrrasssl  dbisagleon
mivaration; mean soares wene 5236, 5,56, wnd
.23 for WY, A0, ancd 9040 chieseses, Prederece
sevde was oahanced by a llgher temperan:;
moan geores were 558 and 592 for B2 and
16°C cheeas.

Fleear wes sliphdy bitter in 5, 7, 7, and &
casea for WA, HO2, KNOE, ond BOAS chesse
vt of 120 soore eards per prveinase level. Mo
sigrndticiml delTeremaes an Dirter Flavor incuelence
bepwmen MO-treaed and contoed chesse anem
Frand

Lewel of proteinmse [FF < 04), days of open-
ing O < 00D, and cenperabate (F < 001) of
riperdng showeed significanc effecrs on Flawor
infenminy of MO -tmars] chesss (Table T Aeun
inrenaity scores a5 2 Dmofion of pooteinase
l=we] pere 520 For MM, 611 for NEYE 54014
Bor M0, and 6.21 for FNOC cheeae. Coo2igien
trendn weee ohserved for days of rpeoing
[zan weoees wers 564, 904, und 651 for e
W, B, ane B0 cheesed anid for mpening
fenperate. (nedn force wars 00 and 633
for 12 and 16°C chesae)

Prodeingse  wldilcns  wo rnilk  enbunoee|
Marchgpn elicase Ravsa anensily, expcially in
the- Lt q,:lf' T‘:Ealnzul:u:l r]m:;e,_ w:illmu[ impui:r-
g Aavewr prefecnice, a6 presiously showa fior
Cheddar and Swedisds hand chesse (3, 9, 16],
Tncidence o hnee Slasnr o Manchegs cleews
W Juw - Codpparisnt with cows' 1ndlk cheese
valictics neaoufaduecd with okl proeinises
(2, 7 12, 18.

MomEal W DAy Sseamce Wt T4, e 130 19U
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oL ALETT= A L T

TAFLE . Kulbple Horar regresalon eqeackem of Macchane cheosse mharecterisior oo kel af Feoomss L]:-rml

tU), bempemamre 117 and dns of ripeung.

B n

Gy;-Canseln > TL3H 4 13536 T4+ TS T - . E17 & i bbb 128
i =EL = FIER — M4 TD S 12T - M d S 1ZH
A db-Selimie M - AW+ TG4 ET - N5 T+ 15K d TR 12H
TA-Lpubde B - 300+ 12T . o1 T 4 Q22 d E L
PTA-Bahbe M = 30 4+ ZENS L + AT + 000 d rLl 1
Practobiligr = ] - NS T LM T+ 216 d ik 44
Hmloeex = A1 -55 U4+ 001 F+ .00 ST 4
[arar prelepses = d4l8 + I3 T+ 066 T + 39 J e 4B
Flovor anxily = LB 4+ EI2T + 221 T= 0524 L 4B

TPagmessal in, &opm npil prr diee of midk,

e e A5

LT

g oo N

BCoaerallon of MEnchegs
Chvoacea Ripeniiky

Mhaktiple linear cegrassion <qualloig in Ta-
blea & and 9 cxpreaa U facibil iy of accaler
aning Manclego cleees rpenng by the addi-
Lo of dectral prutsiouss o milk, Data fom
cionl aml 1-, 3k, Bk, and WG chemse wete
laken into accoont for represson equations of
regidnal ecasekn feectinng and soloele W Frac-
guk. Byusdicess o riwedogival anl semesnry
claracierinlics ven: cakulaed usmg data From
30, o, and N o cheme,

Breudbnan of o g-caszin way nol enhamced
by ME or MO proteinase addidon to milk

(Tables B oand O3 On the cmbuy, [bciceim
depradation could be acceleraicd Iy NE or 20
proteuese. Adklitiorn of 004 AU would e
duce Baein by 1.21% in NC-regted cheese
and by 5035 m MO-twated checse which
coarresponeds 40 852 or 29T d of ppendag, respec-
tively,

S]::;luﬂn M feecbicnA filded wodl muliph: Lin-
ear repreasion. Addition of 0 AL af HE
prAcinss: should schieve an incrcass in pH
4a-wluble N of 3475, which somazpouds o
35 d of ripeming. O O AUL of MO poe
feinpar:  were added, the iocoease o pid
4 d-aoluble ¥ woald ooly be 2.61%, wbich

TaHETE T Mydlipic liv e privng OF AToedes cleete climbg sz gn bpwgl o Mipegeyig 257 pmlclllrﬂt'

I, hemperaion; {T], am] i oF rpeticy

wl

m
oL, L nasm = 11T F AL N - TR P - Trees 128
B Caoem = 197w 1ET U+ T T o d g T 12
plL 4.tSahhbie M - 155+ 8514 1N - 155 T + 6léd TIF 12E
TCA-Salubl: H - A0 & SRL U+ R T+ 0% d Sl -y Ik
PTA-Sulubl: M3 = SEFIHINT+ 00T+ M d Bt IZE
Frujupsdalily =B -0 T0 0 AL T SR A Nl +F
Huninzm = EA+ .7+ T+ 024 A L)
Flowear pociecenes = APFF AU+ ATy 0144 33T EL
Prvar imtelty « 4145+ 3280+ 2T+ M3 d A= dF

Wrpreweal o Arson wmte per liver af pmfc
IpTa = Phoepbomgstic wcld

B 5,

wp ool

s I N

Finmoal of Dairy Sclence wal. M. BA. 12, 1HD1
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cuﬂﬁpﬂﬂ.ﬁ o 77 d »f I'i['.lEI:IIIIIE. The TCA-
soluble N formation has 2 weaker eypunise (o
proteimese addileon: D04 ALIA . shoold imerey e
iR lewsl by L36 or 6844% for KE or MO
proeinass, which comrcApaoda to 12 or 6.d of
npeaing. respedively, Inothe case of PTA-
soloble M, O AL shoald imcrease jis Jeved
by 1155 or 42% for ME or M0 protcinase,
respciirely, which comesponde b 19 or Ud of
ripening. Pedrick ot al (0 arhieved | pedne-
tioo of 1.0 oo in ripening lime of NO-irested
Chedder chesse beld at 1510 uzing TCA-
mrlubdc M s 4 cipening index, compared with
comind checee held at the seme donperatmre.

Braciwabilily wonld be roduced by D04
AL of NE proteinase in 516 N and Jardness
in AW T, Hegapse Tractarahiliy shol handness
moally increass durimg  Manchego  cheess
ripendny, this softening of sbheese body wiould
be eyoivalent (o retanl e rative by 24 a1 11
d, respectively, Fedrick o ol &) reponied in
poecleration of 5 mar in rheolasgleal chamicter
igton For Cheldddr chessm wlsoum pu-uhh:l in
barrier bugs with Mo moistire [oases.

Flawor preliatence wonld not B infers: el
by O AL of N proteicase. However, i
would be slightly impaimecd by & ALIA. of
N protemeae, with 3 decrsuwse of 14 podnes,
euivalent o 10 d of ripening. Flevue nisnsity
eruld be enhumesl by S AUUL of NF2 pm-
teinags or NO proteimase, with inceases of 37
or .13 puinis, mspectivdy, whilch oomespond
te 1% or 10 d o dpeniog.

Flsvor iotensity o Mid-+maed Chedda
chesae wa3 peceleroted enly 2 mo comparsd
with contral chesee riproed Wt 15°C bt ac-
celerated 4.1 o compansd eith conlrml cheese
ripaned ar 87C e & mo (90, Control Mandegno
cheesa Hpened at 12°C for 0 d woukd sbow o
fluvor mtensity of 5.6 puiss avsording o the
repression squation in Teble 8. Addiion of
0 ALL of NE protclnagse would achievis a
15 meshesctnm af 'ripl:ninr; e, whemas in-
cresyimy the ripenmp termpergbere fom 12 o
1507 mlinces ril;lm'i,ng mae, bl E{'u{diug b
Ibe same regrefrAion cgoaton. Thor, & flavesr
inmensiny of .64 points wonbd be rached m 33
d i AL of NE proteinas: were added
aml chesse waa ripened af LE°C. Thi ahswl-
cned cipening petiod would redoce comt con-
shl&t&]_‘rl;,' wils ﬂlh.:d,il,m Fnae:1al enefe, 85
shrpm for Cheddar chesse (7
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