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INTRODUCTION

The purpose of aging in chosse s do develop specific flavor, strocture, and texiune
qualitics. These characterBtics resull from the activity of micneor ganisns and enzymes.
For such development 1o take place, the cheese must be maintained under the comnditions
favorahke 1o the desined growith and activity. The aging conditions can alse esult in objec-
timable changes if the ariginal milk is comaminaied with undesirable microorganisms or if
improper mamfacuring proce dures are wed, Thus knowledge of the main plysioschemical,
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bicchemical, and microbiological characternistics al varous stages of ripening is requined
fior the development of an acoeptable product.

Chose ripening invelves several bicchemical processss including prokeoelysis,
lipslysis, and glyoolysis Proteolyais is the principal and most complex biochemical evend
occurring during the ripening process of moest cheese varieties! ' Protedysis contributes
o cheese ripening through a direct contr ibution to Tavor viathe formation of peptides and
aming acids, and by changing the exiue of chesse owing o breakdown of the prodein
network ! Textural propenies play a key role in consumer acceptance of cheese 4 The
rheolegical characterization of chases s imponian a5 a means of deemining sirwciune
and wexture for quality and identity &5 a function of composition, prooessing technigues,
and storage conditions. Al meom emperaure and for a given manufaciuring prooess, milk
prodeins contribute o firmness and milk fa provide smoothness 1o cheese,'!

Lipelyais also plays an mpontant reke in cheese Flavor, Most of the free fatty acids
(FEA S peneratad from lipolyss ae precursors of volatile compounds, like methyl ketomes,
alkanones, lactones, eic.”! In addition, normal FFA such as hexanoic, octanoic, nonansic
and diocanoic acids, and oiher branchad fatty acids contribute by themse lvies @0 the “goaty™
flavor of cheese ™! Likewise, lipolysis can affect negatively the flavor by giving the
cheese a rancid Tlavor, the result of the production of an excessive amount of volatile FFA
relemsed by the action of the lipoprodein lipase. ™!

The quality of milk plays a very impostant roke in the production of all types of choese,
affecting both yield and charscteristics of the cheese '™ The effects of ripening on the
chemical and physical characienstics of cheese have been studicd by numenous scientisis
Hiowe vier, most of this reseanch was focused on cheese made from raw milk, with cheese
miade From pasicur med milk being rather neglected. Chesse made from raw milk tends 1o
dieve kop stronger Mlavors and 1o ripen quickly than chosse from pasteurized milk. Yel, mos
commencial chesse i produced from pesteurized milk, rather than raw milk, 1o climinae
pathopens. There is scanty information in the lierawre on cheesse made from pasieurized
gl s milk. The present sudy deals with the physicechemical, biochemical, and rheoksgical
changes effiected by the micrabial fora during ripening of chosse from pasewrized goat s milk.

MATERIALS ANDMETHODS
Chessa Manufacture and Sampling

Whaole poat milk was collocted frem Sultan Gaboos University Agniculiure Experimental
Swtien (AES) from January o June. The milk was collected wnder hygienic comditions
i 50 Iers vats and immediziely transporied o Sultan Qaboos University Dairy plant.
Milk was pesteurized immedistely using the batch method (655C, 30 min.) The paseus ed
milk was then re frigersied st 49C wntil used for chesse making for no doager than 12 hours.

Croal checse was manufactused accosding 1o the standand protece] described by
Trujille et al ' with some modifications. Pasteurized post milk {40 L) was placed in 100 L
vails and heated 1o 329C. The milk was inoculated with & g of direct val se lactic staner
CH-M 11 {Mesophilic sromatic cultuge type LD consigting of Lactococcies kel sap
FLevetiy and Lerctoncoreiey Nl S50, f.'.l‘r.l.ru..'.l‘ﬂ: l:llFt-ll.hh'EEN]. Milk wes held for 10 min-
wies al 32°C and then 4 g of CaCl, 2H,0 {food quality grade) and 1.2 g of chymosin pow-
dir { CHE-HANSEM) were addied.

Afer 90 minuies of incubation, the formed cund was cut, drained, molded and
pressed. Salling was performed by immesion n beine { 19% NaCl solotion) for 45 min.
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Choese cunds were ripened in a chamber at 14°C and 85 % relative humidiy. Blocks of
cheese werne tumed every 2 days and covered with aluminum foil on day & follwing
manufacure. The size of cach block was approsimately 130 mm in diameers and &0 mm

high.

Microbial Study

Changes in microflors during ripening wene studied. Choese samples were homoge-
mized in a blender and 10 g werne dissolved in 90 ml of sterile 2% sodium ciirae soltion
heated a1 45°C. " A ppropriste dilutions were prepared and incubaied in duplicates. Plae
counds of idal acrohic organisns were camied oul using plale count agar (30°C for 48
h" ¥ lactococc using M17 (30°C for 72 b lacobacilli using MBS mediom {30°C for
24-36 0" halophilic Nora using MS A agar (30°C for 48 h); and molds and yessis using
potato dexirose aparacidified with tartaric scid wo pH 3.5 (30°C for 3 days) !

Physical and Chemical Study

The development of physicochemical and bicchemical chamacieridics during ripen-
ing were messured on the cord. Dry maiter was determined by oven drying st 105°C *!
The pH was measured by immersing the elecirode of a Beckman meter into a blend of 10
g of graied cheese with 50ml of distilled water. Total and soluble mitregen at pH 46 in 05 M
trisgodium citrate with a pH of T.0were measured waing the method decribad by Gripon
et al'"”! The kinetics of global proteclysis were followed by the ratie of waker soluble
mitnsgen (W SN 1o dodal nitsogen (TH)L The todal fa and free fatty-acid content of cheese
samples were determined acconding i the BUCHI Caviere™ method using the Bilchi fat
and faity acid determination system B-815/820""*! The method was based on a gas chro-
matepraphic technique. The sample and indemal standand (iridecancic acid) aleng with
postassiwm hydroside werne added 1o n-hutanol.

I the first phase, the fat from the sample marix was exiracied with the n-butanae
st and was simulanoously saponificd in the presence of potasasiom hydsoside. Afer
the extraction was completed, the alkali salis of faiy acids were then convened 1o Faity
acids by the addition of an acidic aquecus-salt solution that produces a two-phase system.
A aligqued frem the upper coganic phase containing the fatly acids and an intemal standand
was then injected inie the fatty acid dedermination system (B-8200. The falty acids wene
separaied from the solvent by gas chiomatooraphy and were detected by fame lonization.
The todal fat amd free-faity acid contents wene then caloulated from the indemal standands
and the individual Fatty acid peak areas. The Fal conent was awtomatically convered 1o
iriglyceride content using a prodetermined facior. The resulis are presented & diy basis
(g fatty acid £ 100 g dry solids).

Rheological Investigation

This was performed using the ARES { Advanced Rhoometric Expansion System)
from Bheometric Scientific, {Piscataway, N1, USA) which is a controlled sirain dhoome-
ter. ARES has two fonce mehalance iransducers (FRT) covering a tongque mange of | 962 =
L™ i 0,196 Nom. FRT transducers are air-lubricated and essentially non-compliant thus
cisuring that any inherent machine compliance was insufficient 1o significantly ofTse
measured values from the cheese networks.
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Fior precise contnol of the sample emperatune, anair convection oven was usad. The
oven has a dual element heater with counter-rodating air Tow covering a wide tempse ratune
range of =60 o LE0EC. Samples wene loaded onto the plake of the theometer and analysed
at ambient emperatune (2370 Parallel plate geometry of 40 mm diameter and 5 mm gap
was used. Frequency sweeps of 1.6 = 107 1o 16 Hz were obtained a1 repular time intervals
throughout the 30 days of sample aging. In a secomd repeal of experiments, sirain swoeps
wiene carried outl to identify the anca of lincar visooclasic response of the sample and
potential changes in their elasticity with aging. Thus readings of the rgidiy/storage
medulus (G0 ), viscous boss modulus (G and complex dymamic viscosity (q®) vanation
with Frecue mey and applicd de formation wene ohiainsd.

The variation of storage modulus a5 a function of applied deformation at a fixed
frequency of oscillation (0. 16 Hz) was also used 1o identify the onset of fraciume in these
miaterials, Within the linear viscoclastic region, double logarthmic phis of G v, the
applicd strain (%) remain fat. The onset of non-linear viscoelastic iy signifying imeversible
fracure-related e ffects on the proteinacoous matris & eflecied n decreasing values of G
at the upper range of experimental deformation. The point of deviation from linsarity was
taken, themfore, as the onsel of faciure on shear and was plotied against time for the
cxperimental pericd of ripening.

Statistical Analysis

Analyais of varance was done by GLM using SAS® Sysiem for Windows sofiware,
v Be (SAS Institute Inc., Cary, NC, USA) Tukey's Studentized Range test was conducied
o dietect the significant differenoss.

RESULTS AND NSCUSSION
Development of Microbial Population During Ripening

The number of todal mesophilic Mo on PCA, Loegweoced on M7, Lo ol (85 on
MRS, haloiolerant fosa on MSA, yessis and molds on PDA st different ripening times ane
shown in Fig. 1. It is apparent from the resulis that each group of micreorganisms wnder-
wienl a characier stic development in the cheese. Aerobic mesophilic Plora and Lacfococed
showed a shanp decresse in their numbers during the first two weeks of ripening {about |
log cycle decrease), and sishilized downwards their number thereafier, Lol 84
showed a shanp incresse in the First week (about | log cyele inerease) and retained a slow
incresme therealier. All other groups showed a constant increase in their counis wndil the
cnd of the ripening period.

The high counts of acrobic mesophilic Flora during the whoele ripening pericd are a
reflection of the influence of the staner bacieria inoculated into the choese milk. The acro-
bic mesophilic count decreased by about | log cycle during the firg 2 weeks but remained
constant at high levels until the end of the ripening period. The decresse observed in the
first 2 wecks was accompaniod by a shanp drop in pl values {about 045 unis in Table 1),
which is a consequence of the production of acid by microsrganiams. This drop in pH is
expecied considering that lactic acid bacieria (mainly Locfecoced and Lo gofane (00 were
also adominant microbial group during the ripening proozss of the cheese.

The lactic flora remained high during the whole ripening process. The decrease in
Lovctorcenecf cound mainly ai the onset of the ripening peried is in accordance with other
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studies," " where starter counts decreased during ripening by | 102 log eyeles over 30 days.
The decresse may be the resull of competition with other Dora, Halophiic Qo comprising
mainly Micnwoved, corynefom bacteria and fecal Streprococe] was reporied by Lenoir ||
and Richasd and Zadi™ ! as an important competitor of lactic scid bacteria. Atthe end of
the ripening period, the Lecgsdved87 count became mose imponant than thet of Lecfovoced
{Fig. I). This result is rationalized by the fall in pH (Tablke 1), which favess the former; see
alsos work by Mor-Mur et al.® for Cendrat del Montsee, a Spanish goat's cheese.

The flora thet beter oleraies sall {Micrcocel) grew moderaiely during ripening
(Fig. 1. Microvored showed initial low counts bul maintained their levels upwards, a
resull alsoobserved by Tomadijo etal ™! The wesk growth is probably selated 1o the low
pH values observed in the cheese. This type of behavier can be funher explained by the
fact that being serobic bacteria, Micrococes do not grow well st the kow nedox potential
reached inside the cheese. ™ They have a beneficial mle in cheese ripening because they
provide proteclytic, lipolyiic and esterolytic sctivities, !

Count of yeasis and molds were low and remained almest constant theoughout the
ripening perisd. Besides their well-known rele in the development of aroma and the
modification of lexwre during the ripening of cheese, yeass and molds act & the agenis
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responsible for progressive surface-nemtralization of cheese " They metabolize residual
lactic acid thus allow ing the surface proliferstion of M roceca.

Compositional Characteristics During Ripening

The mean overall values for moistune, fal, proiein and pHoat 1, &, 15 22, and 30 days
of ripening are shown in Table 1. The pH of cheese (Table 1) decressod progressively
uidil day 22 of ripening and then increased. The initial decrease in pH should be atributed
o the metabolic activity of such groups of micrserganisms that show high growih rates in
thee cund &5 Lere fowoecies and Lo eofvredies. A similar trend in pH was reporied for La Ser-
ena cheese ™ and Cesar de Caceres cheese ™ during ripening.

Total solids increased continuously during the ripening period. The ncrease was
due W surface evaporation and the exchange of volatile product {water, ammonia, ity
acids, etc.) between the cheese and it environment® " At the end of ripening, total solids
reachod the mean vahee of 577 ¢ ¢ 10D g of maerial considerad 1o be nommal in this type
of cheese, The kevel of oal solids &, of course, one of the determinants of texure in
finished products. =%

Mitrepen compounds underwent noticzable changes during the ripening proces of
the goat cheese, Total nitregen (TR was maintained constant, wheneas the remaining
nmitregenus fractions varied. Protein degradation i clearly demonsisated by tee definitive
imcrease in waker solubke nitrogen (WSN). Tabk | also shows the WSRTN ratio as a
funciien of dpening time, Al the beginning of Apening, the soluble nitrogen was [ 7.5% of
ihe dotal mitregen. The Fommer showed a rapid incresse inthe fst week of rpening From
175w 249%, which continued wnabaied throughan the 30-day pericd. Resuls wene
comparable with those of the standard goat cheese,"'! and Majorerro cheese. ™! Soluble
mitnsgen components incheese ane produced mainly by the action of renmet {chymosing ai
pH 46" 72! but can also be produced by staner bacteria or plasmin.P'!

Besides the obvicus action of chymosin on the de gradation of casein during ripening,
the kinetics and nature of proteslyss in this kind of chese depend on the action of pao-
teases secreted by Mesophilic lactic acid bacteria. Thus, professes secreted by Mesophilic
Streplococe] were a major contributor 1o proteslysis in several types of cheese.”? Many
Micmocece] also possess imponant proieolytic power. 225!

b comirast o prodeclysis, the amount of Fat varied selatively lidk during e ripening
process of the cheese (Table 23 The lipids were not degraded much during the ripening of
ihis typee of cheese, Thene has been, however, considerable lipolysis of triglyoerides o foee
fatty acids (FFEA) Thus, sotal FEA content of chosse increased significantly (p < Q005 during
ripening, from about 10mg g~ fatonday 1 1022 4mg ¢~ fat on day 30. These figures are
closi 1o those reported by Martin- Hem andez et al. ) Carballo e al. '™ 'V anbelle et a /%!
The mikd fat degradation may be explained by the fact that pasicur Eation destroys indige-
mosus lipeses of milk & well & the natusal flosa of this cheese, The latter consists basically
of lactic acid bacteria, which have a very limited lipolytic activity.”” The main FFA
observed during ripening were palmitic (C| 2, oleic (C g 0 myristic (C 0, capric (O 1
and steric {C | 5) acids, representing together about 74% of the iolal FFA content.

Small and Large Deformation Textural Properties

Acoprding e Table 1, the most important factors that influence the extune of ihe
gl choese is the level of total solids and the extent of prstein degradation recorded a5
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soluble nilrogen during the ripening pericd. These tvo physios-chemical variations ar gue
fior opposite effects on the lexiuse of the cheese, i.e. strengihening, with increasing solids
oontem & opposad 1o weakening, with high valees of WEN/TN ratio inthe prote inaoe ous
network. To identify the net effect of he twio opposing mechanisms we performed small
and large deformation dynamic oscillation experiments in the form of mechanical spocira
and sirain swoeps.

Fig. 2 summar es the varation of sorage modulus (G and loss medulus (G asa
funciion of ripening obiained a1 25°C and frequency of 0.106H 2. Data wene obtained from
mechanical specira, which revealed solid-like siroctures (o1 shown here). Thus the sior-
age modulus dominaked over the loss modulus and complex visomsity descended rapidly
with increasing frequency of oscillation. Funhermore, the iraces of shear modulus showed
madest frequency dependence. As shown in Fig. 2, siructunes are weaker at the beginning
of ripening and enhance almost ten fiold their rigidity at the end of the thiny-day period of
observation (G values incresse from 5 107 Pa 1o 4.5 » 10 Pa). These resulis aroue that
the increase inthe levels of solids is the dominant effiect on the texiune of the post choese.

This is also reflecied inthe data of Fig. 3, which summarizes the sirain variation of
fracture point of the cheese during the 30-day ripening period {original sirain sweeps ane
nol shown here). In agreement with the increase in network sirength with ripening, sam-
ples increase their britleness, a result which is equivalent 1o a reduction in yield sirain in
large deformation properties. Thus catasirophic fraciure commences al about 35% sirain
al the onsel of experimentation and much lower {0A4% siraind at the end of the 30-day
period. The final value & characierisiic of rather brinle networks. Frequency sweeps yield-
g dhe resulis of Fig, 2 werne carmied oot at 0. 1% swain, which acconding 1o Fig. 3, is well
within the linear visoselastic region of the samples.
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Recent work on the rheslogical properties of Greek fsta cheese showed a transfior-
mation from a sofl and clagic conssiency {viekl stress: 2.3 kPa; vield stmain: 18%
deformation) & a hard and brittle body { vield siress: 69 kPa; yield sizain: 7% deformation)
a5 a function of aging from day 110 1o day 300 of production® ! However, rheological
analysis demonsirated the softening of Camembert checse during ripening due w0 extensive
proteolysis, which in this type of cheese becomes the dominant facior, #*

CONCLUSIOMNS

This & the thind and final pan of an invesigation that attempied 10 map out the
microbial, bicchemical, and textural properties of popular cheese embodiment. Thess
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imcludied Greek Feta, Camemben, and Omani post chocse. Raw materials wene pastour wed
shecp, oow, and goat milk, respectively. Quantitative microbiology identified the main
microor ganisns and their characienstc growih in cheese, This varied from a wniform
development in gosl chesse, 10 gradation from the surface w the center of Camembsen
cheese ., Fal degradation was modest, but prodeclysis and variation in solid content was
comsiderable. The elative kinetic rates of the last two processes determined the ultimaie
texiugal properiies of the proteinacoous memworks towards a hand and britlle {goal cheese
and Feta) or sofi {Camemben) mater il at the end of the ripening pericd.

REFERENCES

1.

Lad

ik

11.

14,

15,

1.

17.

158.

Fax, P.F. Prokalyss during cheese mamufaciure and ripeming. 1. Damy Sc. 1989, 72, 15379
1KL

. Urappin, B Beuvier, B Review: Posible mplications of milk pastearization on the manufac

fure and semsary qualily of npened cheese. Inlermitone] Dairy kurnal 1982, 7 751-Ta1.

Ak MM Gunasekaran, 5. Siress-sdram curve amalyis of Cheddar cheese under umasaal com

pressicn. I Food Sci. 199E 57, 1075 105].

. Bugaud . Buchin, 5. Nel, ¥ Tesier, L Pashet, 5 Manimn, B; Chamhbra, 1.F. Relationship

baween Abondance cheese lexture, s compesfon and that of milk procuced by cows grazang
chi fTeremt types of pastures. Lan M1, 5§, 595-6(07.

- Wamsal, Lo Meonnet, Vi Le Bars, 10 Bous, O Gopon, 1E. Relation Enire le p, la Compa:a

tn Chimacue e b Testure des Fromages de Type Camembert. Lan 1986, &5, 34]1-35].

. Komsance, RP; Hokmger, W H. Develpment of rheakgical test methods for cheesie. Food

Technal. 1992, 1, 105108

. Mijera, AL Barn LR, Barcina, Y. Review: Lipid fracion compastion af oows, sheeps and

geat cheese, and the mfluence an i quality. Revisla Expafiala de Cenca v technakogia de Al
menlcs 1993, 33 (), 345-363.

. Rahmed, A Richier, B Formation of voliile free fatty acwds during ripeming af Chedkdar like

poal cheese. Jourmal of Dairy Science 1996, 7%, T17=724.

L Oneéré, L1 Pierre, A Rawhlanc, A Desmaraéres, D) Chanackenization of aroma com

pernels in the valitile fraction of 5ol goat cheese duning npening. Lail 19898, 75, 27929},
Summer, A Franceschi, P Ballimi, A Formaggiom, P.; Tosx, P Mananm, P, Seasomal vana
txms af malk characiersdics and cheesemalang krees m the mamiboture of Pammi gianc Reggmna
cheese, Vel Res. Comm. 203, 27, G456,

Trujilla, A Royo, O Ferragut, V. Guamis, B. Ripening Profikes of Goatl Cheese Produced
fram Milk Treated with High Pressiure. kurnal of Food Scence 1999, &4 (5), 855837,

2. Schmach, J1L; Lenamr, L Conimbutzn 2 1'Eiude de la Flore Levare du Fromage de Camemben.

Som Bvalulxim au Cowrs de la Maturatxm. Lan 1978, 55, 355-37)

. Harakd, ¥V 1. Compendiam of Methods oo the Microbislpical Evaminalion of Foods Speck,

M1 Bl American Pobhlic Health Acsocmtion: Washmgton, D00, 1976, 10104

Termgh, BE; Sandime, W.E. Improved mecium for bhotic strepiomod and ther haclenophages .
Applied Microbiokgy 1975, 26 8(7-813.

D Man, 1 Rogosa, Mo Sharpe, MLE. A medum for culiivation of Lacobacilli, Jourmal of
Apphed Bacteralgy 19611, 23, 131135,

Imlermixna] Dary Federation. Cheese and processied cheese. In Dederainaon of the dvial safid
comtend. Sandard 447 Internatiomal Dary Federation: Bresek, Belgium, 1982,

Cinpon, 1O Desmaceand, K1 Lebar, 10 Bergere, 11 Ede du Rdle des Microsorganismes
el des Ereymes an Cours de la Maturaton des Fromages: 1L Influence de b Présune Commer
ciake. Lail 1975, 55, 5(12-5 14.

Clerte, .3 Fichig, HA. Determination of fat content by the Caviers]® method {rapid methaod .
Ewrapean kurnal of Liped Science and Technalagy M4HlL, 502, 1521 58,



Dgwenlosded by [Universing of Califooia Davis] st 1322 08 July 20104

LE2]

19,

GUIEANIET Al

Bufi, M Guamix, B Pavia, M; Trojilk, AJ. Lipalyss in cheese made from raw, poseunoed
ar high-pressure-treated goat’s malk. Imernatonal Dairy krnal 2000, 55, 175=179,

. MeSweeny, PLH: Fox, PF: Lucey, LA Jordan, KN Cagan, T.M. Contribution af the

indigemons micralkira la the matration of cheddar cheese. Ini. damry L 1993, 3, 613632,

. Lencur, L La Flore Mirabimne du Camembern! el 5on Evolotion an Cours de la Maturatien 1 5.

Laal 1963, 43, 262-27(L

22 Rachard, 1 Fadi, H. Inventine de la Flore Baciénenne Domimanie des Camemberts Fabrgueés

Avvec du Laat Cru. Lan 1983, 63, 25-42,

. MarMur, M. Camretera, O Pl R Guams, B, Micobiokigical changes during ripening af

Cendral del Montzec, a goat’s milk cheese. Faad Mumahialagy 1994, 7§, 177- 185

24, Tormadija, M.E: Freson, 1M Bernards, Ao Sarmiemta, RM Carhalks, 1 Microbiakagical

changes throughout the manufachming and ripening of a Spanish goat’s milk cheese (Ammads
varicly). Le Lail 1995, 75, 55]1=564.

. Bhememuk, T; Marth, E.H. Boke of micwcacous and pediocacows species m cheese nipening: A

review. L. Dairy. Sci. 1994, 73, 850-867.

2. Haszouma, M Guizam, M. Evolition de b Flore Microbienne el des Canackénisigues Physco

chmigues an Cours de la Matwration du Fromage Tunisien de Type Camemben Fabrigué Avec
du Lafl Fastenrié. Microbiolgy et Hygiene Almmentune 1995, 7, 1425,

. Hassouma, M. Mafin, A Ghnr, B L'afflimage d'un Fromage & Fate Molle e & Croie Fleune de

Type Camembent au Lafl Cru de Brehis: Aspects Microbmkbgigques o Fhyseco-chimagues .
Soiences des Almens 1904, Fa, 187-205.

. Ferndndez del pome, B Gaya, B Medma, B Rodn gues-barm, B Mufiee, M. Clanges in

chemical and rheakigical characterstics: of la Serena ewe's milk cheese during ripening. 1.
Dairy Rex. 1988, 55, 45T=dfd.

- Poulket, B Huertas, M Sanches, A Caseres, P Lammba, (G Microbml study ol Cesar de

Caanes chevse throughoui nipening. L Daary Res, 1990, 535, 23] =242,

. Martin- Hernindez WO Judres, M., Ramos M. Biochemical characteristics of three types af

goad cheese. . Damry Sci. 1992, 75, 1747- 1752

- Wikser, FMOW. Contribution of enxymes from remnet, starler hactera and malk 1o proteal ysis

and favowr development in Gowda cheese. 2. Protein breakdown: a gel ekecirophonesis sty .
Neth. Milk. Dairy L 1977, 31, 2458

- Demmageand, MLL; Grapon, 1O Le Bars, 120 Bergene, 1L, Ewde du rdle des Micro-organzimes

el dex By mes an Cours de b Mawration des Fromages: L Influence des Microeangan i mese
(Sireptocoveus ey Penicillinm cawicolum e P ooguefoagi), Laat 1976, 56, 379- 394

. Chansy UL Desimaceeand, M Gripon, 1.0 Lamberet, (3 Lemoar, 1 Tourneur, IO, L framage,

2% éd Bok, A Bd; Technigues Bl Documents, Lavoiaer: Fanis, 1987, 62= 100

. Martin-Hemndndez, MO Judnee, B Ramaos M. A npening and siomage sidy aof safl goa

chees: with penicilliwm candlum on the surface. Food Chemastry 1988, 3030 19 1=-203,

. Carhalks, L; Fresme; 1ML Tuera, LE.; Paet:, 103 Bernarda, A; Marin-Sarmsent, B Charac

flermatin and bxchemical changes during the npemng of a Spaneh hard goal cheese. Foad
Chemitry 1994, 48 77-82,

. Wanhelle, M. Verback, W Foulon, M. Composition en addes gras supémeurs de guekjues

Types de momages consommes en Belgioue. Lie Laat 1978, 58, 246=2000 32 1=351.

. Ciuterres, LWL Carbalk:, L; Ydal, |.; Gomealer Pricks, L; Mafdm Srmenky E.; Bermarda, A

Evalucion de les principales grupes de micracrgam:zmeas durante la elaboracion vy maduracion
del queso de Valdeteja, An Fac. Vel Leon, 1988, 34, 119124,

. Basapix, 55 Boskon, 100 Rhealogacal and sensary properties af popubr Greek foodsiuffx: A

review . International Jourmal of Food Propertes 2001, 4, 327=340.

. Cupani, M Basapis, 5. AlAtal, 2 AlRureiky, M. Microbokigical, physicochemicl and

bxchemical changes duning mipening af camember! chesse made of pasieurod cow's malk.
International Joemrmal of Food Properties 2002, 5(3), 283294,



