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Abstract — Forty-two multiparous dairy cows of 3 different breeds (Holstein, Montbéliarde and Taren-
taise) were divided into 2 groups (A and B) accordingtandk-casein genetic variants, and were

fed 3 floristically different types of hay (cocksfoot, rye-grass-rich and native mountain grassland
hay) according to a 8 3 Latin-square design. The milk produced by these cows was used to make
Saint-Nectaire-type cheese, using identical and controlled cheesemaking techniques. The cheeses
made from cocksfoot diet milk had higher gH<0.01), lower fat in dry matteP(< 0.05), more elas-

tic texture and a strong cellar odo& € 0.1). The cheeses produced from the milk of cows fed
native mountain grassland hay exhibited a slightly gritty and yellower body, and had a pronounced
vinegar and cabbage odour. Rheological analysis confirmed the beneficial effect of the B variant of
- andk-caseins on milk rennet clotting ability. This effect did not seem to affect the cheeses because
they could not be distinguished by any of their sensory characteristics.

milk / cheese / genetic variant / diet

Résumé— Effet de la composition floristique du foin et des variants génétiques des caséines sur

les caractéristiques chimiques et sensorielles des fromages affif@aarante-deux vaches lai-

tieres de race Holstein, Montbéliarde et Tarentaise répartis en 2 groupes (A et B) sur la base des
variants génétiques des caséifesk ont recu, dans un dispositif expérimental en carré latiB,3
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3 foins différant par leur composition floristique (foin de dactyle, foin de prairie naturelle, foin de prai-

rie naturelle riche en ray-grass). Le lait de ces animaux a été transformé en fromage de type Saint-Nec-
taire dans des conditions technologiques contrdlées identiques d’une fabrication a 'autre. Les fromages
réalisés avec du lait de foin de dactyle se distinguent des autres par un pH plu3 €@y ], un

gras/sec plus faiblé>(< 0,05), mais également par une texture plus élasttyg®(1) et une forte odeur

de cavel < 0,1). Les fromages de prairie naturelle ont présenté une pate plusjaumnes) de tex-

ture légérement granuleuse, mais surtout une odeur de vinaigre et de chou prononcée. L'analyse des
propriétés rhéologiques des laits confirme I'effet bénéfique du variant B des casétrfesur

I'aptitude a coaguler du lait. Cet effet ne semble pas se répercuter sur les fromages puisgu’ils ne se
distinguent, selon le variant, sur aucun critere sensoriel.

lait / fromage / variant génétique / alimentation

1. INTRODUCTION describe and analyze the chemical compo-
sition and clotting properties of milk and
the organoleptic characteristics of ripened
cheese (Saint-Nectaire type) made from milk
produced by cows fed identical nutritional
levels of a diet based on 3 different types
of hay and belonging to 2 different groups of
genetic casein variants.

The Appellation d’Origine Contrdlée
(AOC) label precisely defines the conditions
under which the milk is produced and pro-
cessed (cow breed, type of feed, etc.), tht
justifying the land-produce relationship.
While the effects of production factors on
the chemical composition and coagulatior
of milk have been studied extensively [17,
26, 34], there have been much fewer studie 2. MATERIALS AND METHODS
on finished pI’OdUCtS [16, 28, 29] Recen 2.1. Experimenta| design
studies have revealed the noticeable influ

ence of the type of diet and breed of cov  Forty-two Holstein, Montbéliarde and
on the organoleptic characteristics of chees<Tarentaise multiparous cows calving
[9, 10, 36, 37]. Yet, few studies have conhetween November 9 and December 31 were
sidered the intrinsic effect of the floristic included in the study. To limit the propor-
composition of forage, an issue often raisetion of concentrate in the diet, the animals
by cheesemakers and the relevance of whiwyere selected for their moderate production
to cheese quality has been suggested llevel. They were divided into 2 equal groups
some authors [14, 25]. It is also a recog(with balanced milk production and com-
nized fact that certain genetic variants oposition) according to the genetic variants
milk caseins have an influence on its clottin¢of 3- andk-caseins: all group A animals had
capacities [12, 30, 39]: this is true for vari-AA- - andk-caseins, whereas in group B
ant B of3- and, especially, of-caseins, the allelic frequency of- andk-casein
resulting in shorter clotting time and firmer variants was 24 and 74%, respectively. In
curd. To our knowledge, no studies haveearly lactation, all cows were fed a diet of
been conducted on the effect of these vargrass silage (ad libitum) and hay (4 kg)d
ants on the sensory characteristics of cheessupplemented according to INRA recom-
whereas it is known that other genetic varimendations [24]. Three weeks before the
ants can perceptibly alter the physico-chembeginning of the experiment, all animals
ical and sensory characteristics of cheeswere fed a diet of hay from native
[13, 28]. The aim of this study was tomountain grassland (13 kg dry matter per
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day [DM/d]) supplemented with a produc-the last 2 weeks of each period: at each
tion concentrate according to INRA rec-period, 2 of the 6 batches were twice trans-
ommendations [24]. The trial began onformed. Forty-eight cheeses (2 cheeses/
March 11. Six 7-head batches (3 batchesat x (6 + 2) batches/period 3 periods)
per group [A or B]) were formed on thewere made according to the method
basis of their production performance duringlescribed by Verdier-Metz et al. [37], mod-
the 3 pre-experimental weeks. Three expeified as follows: the milks were inoculated
imental periods of 3 weeks then followed with 0.9% of a lyophilized mesophilic starter
during which every batch was successivelyulture (Flora Danica Direct, Sochal, Saint-
fed 3 types of hay: one was cocksfooEtienne-de-Chomeil, France) reconstituted
monospecific hay (CO), another was a ryein sterile skimmed milk (100 g-£) and with
grass-rich hay (RG) and the third came from ripening starteiQylindrocarpon Groupe-
native mountain grassland (MG). Sixteerment d’Intérét Economique, Laboratoire
plant species were identified in the RG hayjnterprofessionnel de Production, Aurillac,
including predominantolium perenne France). Cheeses were placed in a ripening
(38%), Holcus lanatug19%), Stellaria  cellar at 15 °C for 1 week, and at 10-12 °C

media(13%),Agropyrum repeng6%) and  and 97-98% relative humidity for 7 weeks.
Avena pratensi$5%). In the MG hay,

27 plant species were identified, the pre-
dominant ones beinggropyrum repens
(18%), Dactylis glomeratg14%), Holcus
lanatus(13%), Trifolium repens15%),
Taraxacunsp. (17%)Festuca rubrg8%), )
Agrostis tenuig6%), Poa pratensig5%), 2.3.1. Milk

Poa trivialis (6%) andCarum carvi(< 5%).

To equally cover energy and nitrogen pH (at 20 °C), protein and fat contents
requirements in all the cows, the animalginfra-red method, Combifoss 5 400, Foss
were given a cereal and soybean meal-basggectric, Hillerod, Denmark), urea content
concentrate in addition to the hay. Hay rep¢dimethylamino-4-benzaldehyde [DMAB]
resented 83% of the total DM of the dietmethod), total and soluble calcium contents
on average, in each batch. The amounts ¢fiame emission method [23]), phosphorus
concentrate given were determined for thggntent [21], and casein and soluble protein
whole experiment, so as to cover the mainsontent [31] were measured in a represen-
tenance and milk production requwements.rﬂive sample taken from each vat. Coagu-

as monitored over the pre-experimentaaiisn properties (rennet clotting time, curd
period. These quantities remained unchang

. ; ming time necessary to obtain 20-mm
for any given animal throughout the exper, g y

imental period; only the respective propor-. <o curd firmness after 30 min) were
. P »only P ProPO"4150 measured using a Formagraph appara-
tions of production concentrate and soy

bean meal differed according to the diettus according to the method proposed by

Changes in the different diets were carrie(l}/I cMahon and Brown [27]; 20 of a ren-

out over 3 d. Throughout the entire experi—net solution (13 mg activz;ted chymosirhL
mental period, the cows were given a minvere added to 10 mL milk; measurements

- ) 4 Were performed at the natural pH of the milk
eral additive (6P-22Ca) at a rate of 200°5-d and after standardizing the pH at 6.60 by

addition of a few drops of a 10% lactic acid
2.2. Cheesemaking solution; all measurements were duplicated.
The genetic variants of lactoproteins were
The milk produced by each of theidentified by isoelectric focussing of a milk
6 batches was processed into cheese durisgmple [33].

2.3. Physico-chemical analyses
and rheological measurements
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2.3.2. Cheese 2.5.2. Detailed analysis of appearance,
texture and flavour
The pH was measured at 20 °C by an

Ingold electrode (Ingold France, Paris,
France) inserted into some ground cheesg,
DM content was determined by desiccatio
at 103 °C for 24 h [19]. The fat content of

Additionally, the characteristics of
cheeses (1 per vat) were assessed by a
anel of 10 assessors trained to recognize

he ch d by the b rimary tastes [1] for the assessment of char-
the cheeses was measured by the butyr cteristics of various Saint-Nectaire cheeses.

metric method [22]. A chromameter Minolta Four cheese samples per session were given

CR310 (Minolta France S.A., Carrieres-sur; ., raneously to the panelists, who scored
Seine, France) was used for colour me

. “dhe intensity of 18 attributes (deformation,
surements. Tests were calibrated by applying, o, 1 “sticky sight, curd colour intensity,
the ‘Minolta white standard CR-A47’, and umber of openings, regularity of openings,

pﬁrformeden 3 lrtepllcates ona m'd‘éle SI.'Ce ?Elasticity, odour intensity, pleasantness of
E feieb estu S were dgxp([estsr]e Ll:lsfll?'g el stickiness, meltiness, firmness, grit-
ax b system according to the LIghting j,a55 tastiness, taste persistence, saltiness,

International Commission colour system [8],5 gy, pitterness) on a structured scale from
where L (lightness variable) defines the POsiy 14 16

tion of the sample on the light-dark axis, a
(red index) on the red-green axis, and b (yel- .
low index) on the blue-yellow axis. 2.5.3. Aroma analysis

Eleven assessors familiar with the prod-
ucts participated in 2 sessions to evaluate
the intensity of 13 odour attributes in
Milk total bacterial count [2], somatic 12 cheeses (4 CO, 4 MG and 4 RG) on a

cell count (Somacount, Bentley, Chaskacontinuous scale from 0 to 20. Some sen-

MN 55318, USA), butyric spore count [7] sory attributes were spontaneously gener-
and coliform count [20] were determined@€d by assessors (cream-milk, Gruyere-
for each vat of cheese milk. Comté, fruity, hazelnut, musty, cellar,

Saint-Nectaire), and some were defined from
reference molecules (butter: diacetyl; vine-
2.5. Cheese sensory characteristics  gar: acetic acid; blue: 2-heptanone; feet: iso-
o valeric acid; cheese-vomit: butyric acid;
The sensory characteristics of the cheesegppage: dimethyldisulfide). The assessors
were evaluated according to 3 different progyccessively sniffed at random 30 g of each
cedures, i.e. (i) total appreciation; (ii) detailedzheese which had been placed in a glass car-

analysis of appearance, texture and fIavoumdge swept by air at a flow rate of
and (iii) aroma analysis. 10 mL-mirrL,

2.4. Microbiological and somatic
cell counts

2.5.1. Total appreciation

All of the 48 ripened cheeses were sub- 2.6. Statistical analysis
mitted to 8 assessors from the INRA labo-
ratory at Aurillac, who rated each cheese The data were processed by analysis of
for appearance (score out of 5), body angtariance [32] by including the diet, the
texture (score out of 5) and taste (score owenetic variant, the batch (nested within
of 10) according to the criteria described byariant), the assessor (for sensory analysis
the Commission de Contrdle du Syndicatind olfaction) and the period, as well as the
du Saint-Nectaire. diet-variant interaction, in the model.



Diet, genetic variant, cheese characteristics 365

3. RESULTS the somatic cell count, were similar for the
] 2 genetic variants considered. In contrast,
3.1. Effect of diet the rheological characteristics of the ren-

neted milk gels were significantly different

The cheese milks had similar chemical(Tab. 1): at both the natural pH and at the
microbiological and rheological character-standardized pH, the rennet clotting and
istics (Tab. I). The MG and RG milks, how- curd firming times were shorter for the
ever, were richer in solid contents and pooreB variant milks P < 0.05 andP < 0.01
in urea than the CO milks. The milk pH wasrespectively), while the gel firmness (mea-
similar for the 3 diets. At natural pH, the sured after firming time equal to the clot-
rennet clotting time of RG milk was shorterting time) was greateiP(< 0.05). The A
than the others(< 0.05). At a standard- and B cheeses had the same physico-chem-
ized pH (6.60)_, the rhe_ologlqal propertiesical characteristics and obtained similar
of the milks did not differ significantly scores for appearance, body, texture and
(Tab. 1). taste during sampling. Any sensory attribute

The cheese yield was similar in the 3 treatwas significantly different between the A
ments (Tab. I1). Concerning the physico-and B cheeses.
chemical characteristics, the CO cheeses
had a higher pHR < 0.01) and a slightly
lower fat in DM P < 0.05) than the MG 4. DISCUSSION
and RG cheeses: their overall scores for
appearance, body, texture and taste were 4.1. Effect of diet
slightly but significantly lower than for the
other cheeses. The red and yellow indices |n this trial, the effects of diet were low
of MG cheeses were significantly higherand not significant except for the colour of
(P < 0.05) than those of other cheeses: thifhe curd cheese, which was yellower in the
difference was linked to the higher MG cheeses than in the others because of
carotenoid content of MG hay (20.4 againsthe higher carotene content of MG hay.
17.5, and 16.5 mg-k§DM for CO and RG  |ndeed, the yellow tone in dairy products is
hays), which was reflected by a higherdue to the presence in the fat phase of certain
carotenoid content in milk (0.11, 0.09 andcarotenes, the concentration of which in fat
0.08 mg-Ltin MG, RG and CO milk, s proportional to the plasma carotene con-
respectivelyP < 0.05). centration [35], which itself is strongly

Concerning the sensory characteristicginked to the feed [16, 35, 36]. Other exper-
only 4 attributes differed between cheesedments [10, 37, 38] or observations [4, 29]
CO cheeses, however, were characterizeive, however, displayed significant effects
by more regular openingB € 0.01), a more ©f the diet. Buchin et al. [6] studied the
elastic textureR < 0.1), a bitter taste (non chemical, rheological and sensory charac-
significant), a more pronounced cellar odouteristics of pressed cooked cheeses made
(P < 0.1) and a milder cream odour (nonwith milk from animals grazing highland
significant). MG cheeses had a more grittypasture, and observed differences in texture

texture (non significant) and a stronger vine{plasmin effect) and flavour (volatile com-
gar and cabbage odour. pound composition) according to the botan-

ical composition of the pasture areas. The
botanical composition of forages used in
3.2. Effect of genetic variants our study was not diversified enough to elicit
differences like those observed in Abon-

The physico-chemical and microbiolog-dance cheese. In the same way, Bosset
ical characteristics of the milks, as well aset al. [4] and Dumont et al [15] showed
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Table I. Effect of variant and diet on chemical composition and coagulation properties of standard-
ized milk used for cheesemaking.

Tableau I. Effet du variant et du régime alimentaire sur la composition chimique et les propriétés rhéo-
logiques du lait standardisé utilisé pour la transformation fromageére.

Variant Diet? RSD? Significance
A B MG CcO RG \% D VxD
N 12 12 8 8 8
Milk composition
Fat' (g-kg™D 337 341 344 333 339 06 ns * ns
Proteirf (g-kg™1) 320 321 326 313 323 05 ns * ns
Casein/protein (%) 81.3 815 812 816 814 1.0 ns ns ns
Calcium (gkg™ 135 137 139 135 133 006 ns ns ns
Phosphorus (§g™1) 093 093 094 091 094 0.06 ns ns ns
Urea (gkg™ 034 036 030 042 032 0.03 ns ** ns

Somatic cell count (loglL™)) 495 504 489 505 505 044 ns ns ns
Clostridium(sporeamnL1) 182 208 192 184 208 59 ns ns ns

Coliforms (logmL-1) 246 180 260 201 180 0.66 ns ns ns
Processing characteristics
pH® 6.67 6.69 6.68 6.68 6.68 0.02 ns ns ns

At milk natural pH

Rennet clotting time (min) 12.4 96 112 111 10.6 0.4 * * *
Curd firming time (min) 6.7 3.8 53 55 4.9 05 ** ns ns
Curd firmnes8(mm) 28.7 345 319 310 319 3.3 * ns ns

At milk pH adjusted to 6.60

Rennet clotting time (min) 13.8 10.2 12.3 12.0 11.7 0.2 * ns ns
Curd firming time (min) 7.7 4.2 54 6.6 5.9 14 ** ns ns
Curd firmnes8(mm) 269 342 310 295 313 30 ** ns ns

1 A: variant A of-casein and-casein; B: variant B di-casein an@-casein.

2MG: native mountain grassland hay; CO: cooksfoot hay; RG: ray-grass-rich hay.

3 Residual standard deviation.

4 After partial skimming.

5 Of the mean sample on which rheological characteristics were measured, after partial skimming.

6 At (2 x rennet clotting time).

Significance of difference: P < 0.05; ** P < 0.01; ns: no significant.

1A : variant A des caséinetk ; B : variant B des caséinBstk.

2 MG : foin de prairie naturelle de moyenne montagne ; CO : foin de dactyle ; RG : foin de prairie naturelle
enrichie en ray-grass.

3 Ecart-type résiduel.

4 Aprés écrémage partiel.

5De I'échantillon moyen sur lequel ont été mesurées les caractéristiques rhéologiques, aprés écrémage partiel.
6 A (2 x temps de coagulation).

Niveau de signification : P < 0,05 ; **P < 0,01 ; ns : non significatif.

aromatic differences between lowland andew differences between lowland and moun-
mountain cheeses. These different studiesin produce. The uncooked pressed cheeses,
and observations [4, 6, 15] were made witlike the Saint-Nectaire-type cheese used in
pressed cooked cheeses. But a similar studyr study, do not appear to be the best mod-
made on Morbier cheese [5] revealed onlgels to enhance the significant effects of diet.
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Table Il. Effect of variant and diet on cheese characteristics.
Tableau Il. Effet du variant et du régime alimentaire sur les caractéristiques du fromage.

Variant Diet? RSD? Significance
A B MG CO RG V. D VxD
Fresh cheese yiéld%) 77 75 75 76 76 0.2 * ns ns
Dry matter recover’/(%) 51.9 521 523 515 521 1.0 ns ns ns
Dry matter (%) 53.7 526 540 534 535 11 ns ns ns
Fat in dry matter (%) 51.0 514 510 508 517 1.0 ns * ns
Solids not fat (%) 365 359 367 361 358 14 ns ns ns
pH 543 539 539 544 539 004 ns ** ns
Colour measuremerits
L 85.8 86.3 86.0 858 864 0.7 ns ns ns
Red-green index -16 -19 -16 -18 -18 0.1 * ¥ ng
Blue-yellow index 246 257 256 249 249 038 ns * ns
Appearance (/5) 3.3 2.9 3.3 3.1 3.0 0.5 ns ¥
Texture (/5) 3.6 3.6 3.6 3.5 3.7 0.4 ns ** ns
Taste (/10) 7.0 7.1 7.1 6.9 7.1 0.5 ns * ns
Sensory profile
Opening humber 4.4 4.4 4.2 4.6 45 15 ns ns ns
Opening regularity 4.4 49 3.8 5.2 4.8 15 ns * ns
Elastic texture 4.3 4.5 4.5 4.6 4.1 11 ns + ns
Sticky texture 3.1 3.5 3.2 3.3 3.4 1.0 ns ns ns
Melting texture 3.7 3.9 3.7 3.9 3.8 1.1 ns ns ns
Firm texture 4.9 4.8 4.9 4.7 5.0 1.0 ns ns ns
Gritty texture 1.9 15 1.9 15 1.6 1.2 ns ns ns
Odour intensity 4.8 4.9 4.9 4.8 4.9 1.0 ns ns ns
Pleasant odour 5.3 53 5.3 5.4 5.2 1.0 ns ns *
Taste intensity 4.7 49 4.6 5.0 4.8 0.7 ns ns ns
Taste persistence 4.7 4.8 4.6 4.9 4.8 0.8 ns ns ns
Salty taste 4.8 4.6 4.7 4.8 4.6 0.7 ns ns ns
Acid taste 2.0 1.9 2.0 1.9 2.0 1.1 ns ns ns
Bitter taste 2.6 2.6 24 2.8 25 1.3 ns ns ns
Odour analysis
Butter 9.5 8.9 9.6 8.7 9.3 4.5 ns ns ns
Cream 9.9 9.0 109 7.8 9.6 4.4 ns ns ns
Vinegar 4.7 48 58 4.4 4.0 3.2 ns ns ns
Gruyeére cheese 8.9 84 8.7 86 8.7 4.0 ns ns ns
Saint-Nectaire cheese 8.3 90 84 8.6 9.0 4.3 ns ns *
Blue 4.2 4.8 34 44 5.6 34 ns ns ns
Hay 2.9 2.8 29 22 3.4 2.2 ns ns +
Feet 5.2 63 64 58 5.2 34 ns ns ns
Vomit 6.0 6.0 6.0 6.3 5.7 3.5 ns ns ns

Cabbage 3.0 38 57 24 2.1 3.1 ns * ns
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Table Il/Tableau Il. (Continued/Suite).

Variant Diet? RSD? Significance

A B MG CO RG V D VxD
Fruity 4.9 4.6 3.7 4.7 5.8 2.8 ns ns *
Hazelnut 5.3 45 4.5 4.6 5.8 2.9 ns ns ns
Musty 3.9 4.3 3.8 4.5 4.0 2.8 ns ns ns
Cellar 45 5.6 4.6 6.2 45 3.3 ns + ns

1 A: variant A ofB-casein an@-casein; B: variant B di-casein ana-casein.

2MG: native mountain grassland hay; CO: cooksfoot hay; RG: ray-grass-rich hay.
3 Residual standard deviation.

4Kg fresh curd/100 kg milk.

5100x [(curd weightx curd DM)/(milk weightx milk DM)].

6 Defined in the text.

Significance of difference: # < 0.1; *: P < 0.05; **: P < 0.01; ns: no significant.

1A :variant A des caséin@setk; B : variant B des caséinfstk.

2 MG : foin de prairie naturelle de moyenne montagne ; CO : foin de dactyle ; RG : foin de prairie naturelle
enrichie en ray-grass.

3 Ecart-type résiduel.

4 Kg caillé frais/100 kg lait.

5100x [(poids de caillé< teneur en MS du caillé)/(poids de laiteneur en MS du lait)].

6 Défini dans le texte.

Niveau de signification : +P<0,1;*:P< 0,05 ; **: P < 0,01 ; ns : non significatif.

However, the observations made by Agabriel 4.2. Effect of genetic variants
etal. [3] s_howed differences between farm-
house Saint-Nectaire cheeses according t0 s stdy confirmed the very beneficial
the feeding conditions of the cows: an

. bility in ch K effect of variant B ok- andf3-caseins on
Important variability in cheesemaking con-ye rheological properties of coagulated milk

ditions, less controlled than in our experi- 12, 30]. However, the results of this trial
ment, could be one of the reasons for thggem 1o indicate that this beneficial effect
observed differences. on milk coagulation does not have any reper-
On the other hand, Viallon et al. [38] cussions on the physico-chemical and sen-
showed that the terpene content of chees®ry characteristics of the corresponding
varied according to the composition of thecheeses. This phenomenon had already been
forage, but any significant effects of ter-noted by Walsh [39], and conflicts with
penes and sesquiterpenes on the sensasther observations made on other genetic
characteristics of cheese remain to b&ariants [11] or on other species [13, 18],
proven. Moreover, Coulon et al. [10, 37]where the beneficial effect of a particular
showed that when forage was given as hayariant, like variant C ofi-casein, on
the cheeses contained lower levels of celaccount of its sensitivity to plasmin action
tain volatile compounds than those mad¢28], or variant AA of caprine,;-casein
from a grass silage-based diet: it also seenfthe influence of which is linked to differ-
that forage preservation and storage as dgnces in fatty acid composition and lipoly-
hay may not be the most appropriate methotic activity compared to other variants) on
of enhancing the organoleptic differencegshe cheesemaking ability of milk has an
in the corresponding cheeses. impact on texture (firmer and less elastic



Diet, genetic variant, cheese characteristics

369

cheese) and on flavour. In this trial, theCentral’ for supporting the study. This study was
greater firmness of curd from variant B milk supported by a grant from the Fonds National

was not reflected by a difference in chees
texture: apparently, processing had correcte,

'"Aménagement et de Développement du
erritoire. We are grateful to P. Rousseau-
unningham for assistance with the English

the curd firmness. It should be noted thafansjation and rewriting.

the whole study was conducted with the
same processing technology, and no cor-
rective action was taken. Delacroix-Buchet
et al. [13] showed that depending on the
cheesemaking technique used (comparing]
a pressed and a soft cheese), the differences
in cheese texture related to the caseip-
variant were not identical: it is therefore
possible that the technology applied in ouiz]
study was not the most appropriate to elici
the possible effects of the genetic variants.

5. CONCLUSION 3]

In this study, conducted under controlled
production and cheesemaking conditions
the differences noted between the charafg‘—"]
teristics of cheeses derived from floristi-
cally different hays were not as noticeable as
those observed by other authors [4, 15].
Studies are underway to validate the hypoth-
esized explanations for these differences i
results. Also, it appears that differences i
coagulation properties as obtained through
genetic variants of milk caseins are not sys-
tematically reflected by differences in the
sensory characteristics of the cheeses, whijg]
could be linked to alterations in chees
physico-chemical composition; this was not
observed in the present study. Moreover, it
is possible that in a product (like Morbier
or Saint-Nectaire cheese), the role of ripenm
ing flora, which was not studied, may have
hidden some differences linked to diet and/or
genetic variants. [8]

]
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