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acid profile of milk and quality of Padraccio cheese

C. Cosentino,'® M. A. Colonna,2® M. Musto,’

and R. Paolino’

A. Dimotta,®

P. Freschi,' ® S. Tarricone,*® M. Ragni,?

'School of Agricultural, Forestry, Food, and Environmental Sciences, University of Basilicata, Viale dell'Ateneo Lucano, 10, 85100 Potenza, Italy
Department of Agricultural and Environmental Science, University of Bari Aldo Moro, Campus Universitario Ernesto Quagliariello, 70126 Bari,

Italy

®Earth and Eco-System Expertise for Environmental Modeling and Restoration Company (EESEEMR), Synergy Center ITT Dublin,

TU Dublin - Tallaght Campus, Dublin 24, D24 A386, Ireland

ABSTRACT

The study aimed to evaluate the effects of linseed
and oregano supplementation to the diet of goats on
fatty acid profile and sensory properties of Padraccio, a
typical cheese produced during spring through summer
in the Basilicata region (southern Ttaly). Extruded lin-
seed and dried oregano inflorescences were integrated
in the pelleted concentrate supplementation (500 g/
head per day) in 21 grazing goats that were randomly
assigned, 7 per group, to the following experimental
treatments: concentrate, concentrate with addition of
linseed, and concentrate with addition of linseed and
oregano. Pooled milk from each group was used in chee-
semaking. From a nutritional perspective, integration
of extruded linseed in the goat diet improved the fatty
acid profile of Padraccio cheese. Moreover, the cheese
from this group evidenced the highest scoring on color,
flavor, texture, and overall liking.
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INTRODUCTION

Ruminant milk fatty acid (FA) composition can be
affected by feeding regimen. In particular, lipid sup-
plementation has variable effects that depend on the
added lipids and their interaction with types of forage
and concentrate in the diet (Antongiovanni et al., 2003;
Chilliard et al., 2003). Moreover, several studies (Renna
et al., 2012; Cosentino et al., 2018; Valentini et al.,
2018) show a strong relationship between the diet of

lactating animals and the aromatic quality of milk and
dairy products. Several oilseeds, such as sunflower and
linseed, have been widely used in diets for small rumi-
nants because they are rich in PUFA, which positively
influence the FA profile of animal products, and thus
have beneficial effects for human health (Giannico et
al., 2009; Colonna et al., 2011; Facciolongo et al., 2018).
In particular, linseed provides high amounts of dietary
a-linolenic acid, which can represent more than 50% of
total FA (Renna et al., 2013). In lactating goats, linseed
has been used as whole (Luna et al., 2008), crushed
(Kholif et al., 2015), extruded (Nudda et al., 2006; Ben-
nato et al., 2020), or oil (Martinez Marin et al., 2012).
Nudda et al. (2006) reported that the highest contents
of CLA and vaccenic FA were found in the milk of graz-
ing cows and sheep whose diet was supplemented with
unsaturated oil, such as plant oils and seeds (soybean,
sunflower, peanut, and linseed). Morsy et al. (2015a,b)
evidenced that diets of dairy goats supplemented with
whole sunflower seeds or sunflower seed oil increased
milk production and milk fat content with a decrease
of total SFA and an increase of total CLA. Luna et
al. (2008) and Chilliard et al. (2009) evidenced that
linseed and sunflower oils in the diets of lactating goats
changed FA composition with a slight decrease of the
secretion of medium-chain FA and a noticeable increase
of a-linolenic, rumenic, and vaccenic acids. These char-
acteristics were found also in processed cheese (Morsy
et al., 2015a, b). Conjugated linoleic acids and n-3
FA have been shown to be beneficial and helpful for
human health, especially for their protection against
carcinogenesis, atherosclerosis, diabetes, inflammation,
cardiovascular, and autoimmune diseases (Cosentino et
al., 2016; Saturino et al., 2017; Forte et al., 2018). The
importance of goat milk has grown due to its peculiar
nutritional properties and sensory characteristics (Spiel
et al., 2016). Modifications in milk FA composition
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through nutrition might result in positive or adverse
changes in the flavor and nutritional properties of goat
cheese. The characteristic flavor of goat cheese, for in-
stance, is particularly affected by the content of short
and medium-chain FA (C6 to C10). Considering that
more and more consumers are demanding dairy prod-
ucts with a special flavor closely connected with the
grazing characteristics, our goals in the present study
were to assess the influence of linseed and dried oregano
inflorescences supplementation in goat diet on chemical
and sensory properties of Padraccio cheese. Such cheese
is a typical product of the Basilicata region, obtained
with sheep, goat, or mixed milk during spring and sum-
mer. It has no rind, and its white mixture is soft, quite
elastic, acidic, and of low aromatic intensity. Being a
fresh cheese of limited production and easily perish-
able, it is sold locally and, for this reason, it is almost
unknown outside the production area.

MATERIALS AND METHODS
Animals, Diet, Management, and Cheese Making

The trial was carried out in spring in a dairy farm
located in Matera province (latitude: 40.3785846, longi-
tude: 16.1454083, 700 m above sea level). During spring
2019, 21 local goats of the autochthonous Facciuta breed
were divided into 3 groups of 7 subjects each. Within
each group, all of the goats had the same weight, par-
ity, and milk yield. Groups were randomly assigned to
3 different formulations of the individual concentrate
integration: 500 g/d of concentrate (CON); 500 g/d of
concentrate + 3% extruded linseed (L); 500 g/d of con-
centrate + 3% extruded linseed + 0.6% dried oregano
inflorescences (LOj; Table 1). To meet the nutritional
requirements of goats (INRA, 1988), supplementation
was formulated to be isocaloric and isonitrogenous.
Goats were fed on 500 g/head of pelleted feed in the
stable after grazing at 1800 h in a spontaneous pasture
characterized by several shrubs and grass species such
as Spartium spp., Rosa canina, Prunum spinosa, Quer-
cus pubescens, Lolium perenne, Festuca spp., Trifolium
pratense, Cichorium sativus, Avena fatua, Avena steri-
lis, Foeniculurn spp., Vicia sativa, Onobrychis viciifolia,
Lotus corniculatus, and Thymus serpyllum. Water was
available at all times.

After a period of 60 d, pooled milk from each treated
group (CON, L, LO) was used to produce Padraccio
cheese. Goat milk was first pasteurized at 68°C for 15
min, and when temperature was dropped to 42°C, each
vat (CON, L, LO) was inoculated with a starter culture
of Streptococcus thermophilus (Lyofast ST 022 F, Sacco,
Como, Italy). After 30 min, 1 mL of calf rennet (strength

units 1:10,000; Prodor, Piacenza, Italy) was added per
10 L of pooled milk, and within an hour, the curd was
obtained. Successively, the curd was broken into the
size of rice grains and hand-worked until it took on the
characteristic spherical shape. Fresh cheeses measuring
15 cm in diameter were then salted with dry salt and
put into semispherical plastic molds. Eight cheeses were
obtained for each group test.

Chemical Composition of Feeds, Milk, and Cheese

At the beginning of the trial, pasture samples were
collected along transects according to methods from
Freschi et al. (2015, 2016, 2017) and Rizzardini et al.
(2019). Grass samples were dried in a stove, homog-
enized, and analyzed. Samples of the pelleted feeds and
dried pasture were ground in a hammer mill with a
1-mm screen and analyzed using the following AOAC
International (2004) procedures: DM (method 934.01),
fat (method 920.39), ash (method 942.05), CP (method
954.01), crude fiber (method 945.18), ADF and ADL
(method 973.18), and NDF (method 2002.04).

Individual milk samples were collected twice per day
(at 0700 and 1800 h), stored at 4°C, and immediately
transported to the laboratory for the analysis of fat,
protein, lactose, and total solids with an infrared milk
analyzer (Milkoscan 133-B, Foss FElectric, Hillerod,
Denmark) previously standardized for goat milk.
Cheese samples were homogenized and lyophilized. Fat
content was determined by the Soxhlet method (AOCS,
1996) and expressed as fat in DM. Total nitrogen was
determined by the Kjeldahl method (AOAC, 1995) and
expressed as protein content (nitrogen content x 6.38).
In milk and cheese samples, ash content was detected

Table 1. Composition (%) of the experimental diets

Treatment'

Component CON L LO

Dehulled soybeans (37%) 6.00 6.00 6.00
Corn 31.00 31.00 30.04
Barley 9.00 9.00 9.00
Wheat flour shorts 9.00 9.00 9.00
Fava bean 10.00 8.50 8.50
Bran 10.00 10.00 10.00
Sugar beet pulp dehydrated 6.00 6.00 6.00
Extruded linseed — 3.00 3.00
Soybean oil 1.00 — —

Sunflower meal 8.00 7.50 7.50
Molasses 3.00 3.00 3.00
Soybean hulls 4.00 4.00 4.00
Oregano (dried inflorescences) — — 0.06
Vitamin mineral premix 3.00 3.00 3.00

!CON = control feed; L = control feed + 3% extruded linseed; LO =
control feed + 3% extruded linseed + 0.6% oregano.



after burning a lyophilized sample in a muffle furnace
at 550°C for 5 h.

Fatty Acid Profiles of Feeds, Milk, and Cheese

Total lipids were extracted from the homogenized
samples (100 g) according to the chloroform and
methanol method described by Folch et al. (1957).
Fatty acids were methylated by using a BF3-methanol
solution (12% vol/vol; Christie, 1982). The FA profile
was assessed with a Chrompack CP 9000 gas chro-
matograph with a silicate glass capillary column (70%
cyanopropyl polysilphenylene-siloxane BPX 70 of SGE
Analytical Science, Chebios S.r.l., Rome, Italy; length:
50 m; internal diameter: 0.22 mm; film thickness: 0.25
pm). The temperature program was 135°C for 7 min,
followed by increases of 4°C per minute up to 210°C.
Fatty acid peaks were identified by using a comparative
analysis with standard reference mixtures. The fatty
acid content was expressed as the percentage of total
FAME (Table 2).

For cheese, FA methyl esters were prepared by direct
transesterification (TUPAC, 1987, method 2.301). Fatty

acid analysis was performed according to the procedure
described by Caponio et al. (1998) using a capillary
gas chromatograph (Fison high-resolution gas chroma-
tography, HRGC Mega 2 series; Milan, Ttaly) equipped
with a flame ionization detector fitted with wall-coated
open tubular fused-silica capillary column (FFAP-CB
coating, 25 m x 0.32 mm i.d. x 0.30 pm film thickness;
Chrompack, Middleburg, the Netherlands). The separa-
tion was performed at preprogrammed temperatures as
follows: 50°C for 3 min; 50 to 100°C at a rate of 20°C/
min; 100°C for 2 min; 100 to 240°C at a rate of 20°C/
min; 240°C for 15 min. Hydrogen was the carrier gas
(flow rate, 2 mL/min). The injector temperature was
270°C (splitting ratio, 1:17), and the detector tempera-
ture was 300°C. Fatty acid peaks were identified by a
comparative analysis with standard reference mixtures.
Fatty acid content was expressed as percentage of the
total identified FA.

Texture Profile Analysis

Evaluation of the rheological properties of Padraccio
cheese was performed by Instron 5544 Universal Testing

Table 2. Chemical composition (% DM) and fatty acid profile (% FAME) of pasture, hay, and pelleted feeds

Treatment'

Variable Pasture Hay CON L LO

Chemical composition

DM (%) 15.68 89.50 88.40 89.10 89.30
CP 20.11 10.72 15.78 16.18 15.58
Fat 3.75 1.37 3.61 3.83 4.06
Ash 11.71 9.58 10.16 11.55 9.61
Crude fiber 21.69 33.94 9.09 8.67 8.33
N-free extracts 42.73 44.40 61.37 59.77 62.42
NDF 52.33 60.38 39.74 32.89 36.10
ADF 27.28 37.43 10.06 10.11 9.81
ADL 10.22 9.31 1.98 1.79 1.94
AIA? 0.58 0.72 0.21 0.25 0.34

Fatty acid
C14:0 (myristic) 0.35 0.60 0.12 0.08 0.10
C15:0 0.05 0.09 0.06 0.03 0.03
C16:0 (palmitic) 13.98 13.45 15.14 12.50 13.35
C18:0 (stearic) 1.05 3.03 2.91 3.83 3.31
C18:1n-9 cis (oleic) 9.50 12.13 28.68 26.43 27.01
(C18:2n-6 (linoleic) 15.37 31.00 45.82 36.27 36.14
C18:3n-3 (a-linolenic) 52.51 2.57 0.49 0.42 0.32
C18:3n-6 (~+-linolenic) 0.03 12.96 2.96 17.93 17.73
C20:4n-6 (arachidonic) 0.02 4.73 0.17 0.07 0.07
(C22:5n-3 (DPA) 0.03 0.00 0.47 0.24 0.19
Total SFA 20.57 18.04 18.39 16.55 16.84
Total MUFA' 10.67 22.96 29.54 27.09 27.49
Total PUFA” 68.06 54.42 50.28 55.06 54.55

'CON = control feed; L = control feed + 3% extruded linseed; LO = control feed + 3% extruded linseed +

0.6% oregano.
2ATA = acid insoluble ash.

5Sum of C12:0 + C14:0 + C15:0 + C16:0 4+ C17:0 + C18:0 + €22:0 4+ C24:0.

1Sum of C16:1n-7 + C18:1 trans-9 + C18:1 cis-9.

*Sum of C18:2 ¢is-9,cis-12 + C18:2 cis-9,trans-114+ C18:3 + C20:4 + C18:3 + C20:3 + C20:5 + C22:6.



Machine (Instron Corp., Canton, MA) equipped with a
flat steel probe with 25-mm diameter, which simulated
the conditions applied during mastication through a
double compression test (texture profile analysis)
produced by the incorporated software. The following
experimental conditions were adopted: preload = 0.05
N; test speed = 1 mm/s; deformation = 50%. For each
experimental group, cheese cubes of 1-cm side, kept at
20°C for 30 min, were evaluated in triplicate. Defor-
mation (mm), springiness (mm), gumminess (N). and
chewiness (N x mm) were evaluated.

Consumer Test

The acceptability was evaluated by 95 habitual con-
sumers of cheese (48 men and 47 women, aged 18-71
yr). Consumer recruitment was carried out at the Uni-
versity of Basilicata (Potenza, Italy) and the University
of Bari (Bari, Italy) campuses. A small amount (20 g)
of each type of cheese (CON, L, LO) was identified
by random 3-digit codes and served in random order
under white fluorescent lighting to consumers. They
were asked to evaluate color, odor, flavor, and texture
using a 9-point hedonic scale (1 = dislike extremely,
2 = dislike very much, 3 = dislike moderately, 4 =
dislike slightly, 5 = neither dislike nor like, 6 = like
slightly, 7 = like moderately, 8 = like very much, 9 =
like extremely). The consumer test was performed in
individual booths.

Statistical Analysis

The experiment was conducted twice, and data were
pooled and subjected to ANOVA. Means were sepa-
rated and compared by Tukey’s HSD.

RESULTS
Chemical and FA Composition of Milk

Diets L and LO resulted in a significantly (P < 0.01)
lower DM in milk (Table 3). The CON diet showed a
significantly higher concentration (P < 0.05) of N-free
extracts in comparison with L and LO. Diet did not
affect neither the CP nor the fat content concentration
of goat milk. In accordance with our findings, Nudda et
al. (2006) reported that the fat and protein concentra-
tions of goat milk were not influenced by the addition
of extruded linseed to the diet. Conversely, Rotondi et
al. (2018) found that dietary linseed supplementation,
with or without oregano, resulted in a slight increase
in the ether extract content of goat milk, but it did not
affect protein concentration. Supplementation to the
dairy cow diet with 500 g of oregano leaves/d
showed

an increase in milk fat percentage and yield (Tekippe
et al., 2011).

The FA composition of goat milk was significantly
influenced by diet (Table 3). Dietary supplementa-
tion with extruded linseed, with or without oregano,
increased (P < 0.05) butyric (C4:0) and caproic (C6:0)
acid concentrations significantly along with the total
short-chain FA content. This result agrees with Ben-
nato et al. (2020), who studied milk from dairy goats
fed a diet containing 10% extruded linseed. Dietary
lipid source is known to have potential effects on milk
FA profile because PUFA obtained by diet exert an
inhibiting action on the synthesis of FA in the mam-
mary gland (Nudda et al., 2014). The FA from C6:0 to
(C14:0 are synthesized ex novo by the mammary gland,
while longer chain FA derive both from the diet and
from synthesis ex novo. Also, Kholif et al. (2015) found
a significant increase of short-chain FA concentration
in milk of goats fed with extruded linseed or linseed
oil. Among SFA, milk obtained from the CON group
showed a significantly higher (P < 0.05) level of C18:0
and C20:0 in comparison with the L diet. This result
agrees with previous findings in milk from dairy goats:
Bennato et al. (2020) reported that dietary extruded
linseed resulted in a significant increase of stearic acid
(C18:0), which is the final product of the biochemical
process of ruminal PUFA biohydrogenation.

In this study, the CON diet resulted in a markedly
higher concentration of long-chain FA compared with
the diets containing extruded linseed. Moreover, milk
obtained from the CON group showed a significantly
higher (P < 0.01) content of linoleic acid (C18:2n-6)
with respect to the LO diet. Conversely, the 2 diets
containing extruded linseed determined a significant (P
< 0.01) increase of the a-linolenic acid concentration
in milk in comparison with the CON group. Several
studies reported that extruded linseed positively affects
the FA profile of milk by enhancing the concentration
of FA favorable to human health, such as those of the
n-3 series and CLA (Devle et al., 2012; Renna et al.,
2013). It is known that goat milk is different from cow
milk due to its whey protein content and to the struc-
ture of the insoluble and soluble proteins and small fat
globules resulting in better digestibility, especially for
people with various disorders such as gastrointestinal
disturbances (Morsy et al., 2015a; Spiel et al., 2016).

Chemical-Nutritional Composition
of Padraccio Cheese

Comparison between LO and CON groups evidenced
a lower (P < 0.05) crude protein content in LO cheese
(Table 4). This result is in contrast with Mohamed et
al. (2013), who did not find any significant effect of



diets containing different essential oils on cheeses ob-
tained from lactating goats. Also, Morsy et al. (2014)
reported that supplementation with flaxseed or flaxseed
oil had no significant effect on the cheese composition
in lactating goats.

The supplementation with extruded linseed, with or
without oregano, did not influence the concentration of
FA from C4:0 to C13:0 (Table 4). The CON diet resulted
in a significant (P < 0.05) increase of C14:0, C18:0, and
C20:0 in comparison with L and LO. The decrease of
the concentration of myristic and stearic acids is ben-

eficial for human health because these acids are known
to have hypercholesterolemic and thrombogenic effects
in humans (Ulbricht and Southgate, 1991). The 2 ex-
truded linseed-based diets resulted in a significant (P
< 0.05) increase of the concentration of medium-chain
and short-chain FA. The LO diet provided the highest
concentration of C20:5n-3 (EPA), with significant dif-
ferences (P < 0.01) in comparison with both the L and
CON groups. The growing attention of consumers on
the nutritional and health aspects of food has recently
shifted the focus of milk producers toward achieving an

Table 3. Chemical and fatty acid (FA) composition of goat milk (mean + SEM)

Treatment'

Variable CON L LO SEM
Chemical composition (% DM)

DM 11.674 11.0048 10.08" 0.336
CcP 3.57 3.5 3.57 0.116
Fat 2.66 2.55 1.95 0.325
Ash 0.77 0.78 0.78 0.012
N-free extracts 4.83" 417" 3.79" 0.299

FA composition (% FAME)
C4:0 0.81° 1.15" 1.12 0.088
C6:0 1.14° 1.41° 1.40" 0.073
C8:0 1.73 2.25 2.01 0.186
Short-chain FA 3.69" 4.82° 4.53" 0.305
C10:0 7.75 8.69 7.47 0.556
C11:0 0.06 0.08 0.06 0.016
C12:0 3.58 3.55 3.29 0.270
C13:0 0.08 0.10 0.08 0.011
C14:0 9.13 8.87 9.30 0.452
C15:0 0.85 0.86 0.97 0.052
C16:0 25.67 25.93 24.80 0.690
C17:0 0.65 0.60 0.65 0.056
Medium-chain FA 47.78 48.64 46.62 1.254
C18:0 12.94" 10.10° 12.22% 0.816
C20:0 0.80* 0.57 0.69% 0.064
21:0 0.18 0.19 0.14 0.035
Long-chain FA 13.92" 10.86" 13.05" 0.814
¥ SFA 67.90 66.58 67.95 0.626
C14:1 0.43 0.44 0.41 0.037
C15:1 0.29 0.23 0.28 0.022
C16:1 trans 0.27 0.26 0.27 0.016
C16:1 cis 0.45 0.41 0.32 0.056
C17:1 0.18 0.16 0.20 0.023
C18:1n-9 trans 1.17 1.58 1.16 0.152
C18:1n-9 cis (oleic) 21.70 22.93 292.98 1.301
(20:1n-9 0.17 0.12 0.10 0.029
(C24:1n-9 0.43 0.44 0.41 0.037
¥ MUFA 26.40 24.91 25.41 1.318
C18:20-6 trans 0.22 0.30 0.33 0.033
C'18:2n-6 cis (linoleic) 3.90* 3.374P 3.00" 0.208
C18:2 cis-9,trans-11 (CLA) 0.15 0.18 0.18 0.083
C18:2 trans-10,cis-12 (CLA) 0.05 0.08 0.09 0.004
C18:3n-6 (~ linolenic) 0.56 0.78 0.68 0.082
('18:3n-3 (« linolenic) 0.04" 0.10* 0.15* 0.009
C20:2n-6 0.06 0.07 0.07 0.008
(20:3n-3 0.036 0.043 0.042 0.001
¥ PUFA 4.67 4.59 4.59 0.196

ABDifferent uppercase letters in the same row represent significant difference: P < 0.01.

**Different lowercase letters in the same row represent significant difference: P < 0.05.
!CON = control feed; L = control feed + 3% extruded linseed; LO = control feed + 3% extruded linseed +

0.6% oregano.



Table 4. Chemical and fatty acid (FA) composition of Padraccio cheese (mean + SEM)

Treatment!

Variable CON L LO SEM

Chemical composition (% DM)
DM 48.41 48.04 47.30 0.434
cP 16.89" 16.45™ 16.15" 0.182
Fat 22.17 22.47 292.49 0.195
Ash 8.91 8.87 8.29 0.269
N-free extracts 0.44 0.27 0.38 0.125

FA composition (% FAME)
C4:0 1.74 1.51 1.72 0.089
C6:0 2.09 1.89 1.95 0.114
C8:0 2.67 2.45 2.53 0.125
C10:0 9.16 8.50 9.01 0.271
C11:0 0.12 0.10 0.11 0.038
C12:0 3.57 3.29 3.35 0.074
C13:0 0.06 0.05 0.05 0.002
C14:0 8.73" 8.25" 8.29" 0.131
C15:0 0.89 0.87 0.90 0.011
C16:0 24.13 24.00 24.53 0.185
C17:0 0.61 0.63 0.61 0.009
C18:0 13.60" 12.84" 12.85" 0.222
C20:0 1.32° 1.20 1.25" 0.026
C21:0 0.11 0.12 0.10 0.005
Short-chain FA 6.50 5.85 6.21 0.302
Medium-chain FA 47.24 45.69" 47.56" 0.564
Long-chain FA 14.16" 15.04" 14.19" 0.247
¥ SFA 67.90 66.58 67.95 0.626
C14:1 0.39 0.44 0.30 0.071
C15:1 0.24 0.23 0.24 0.003
C16:1trans 0.38 0.44 0.42 0.027
C16:1 cis 0.38 0.3 0.28 0.034
C17:1 0.16 0.15 0.16 0.004
C18:1n-9 trans 1.55 1.58 1.62 0.1
C18:1n-9 cis (oleic) 21.45 22.36 21.47 0.387
C20:1n-9 0.05 0.07 0.06 0.005
(C24:1n-9 0.03 0.03 0.033 0.004
¥ MUFA 24.65 25.6 24.57 0.436
C18:2n-6 trans 0.57 0.65 0.60 0.017
C18:2 cis-9,trans-11 (CLA) 0.15 0.21 0.22 0.110
C18:2 trans-10,c¢is-12 (CLA) 0.40 0.48 0.47 0.123
C18:2n-6 cis (linoleic) 1.86 1.76 1.82 0.161
C18:3n-6 (v linolenic) 0.23 0.40 0.36 0.110
C18:3n-3 (« linolenic) 0.70 0.60 0.68 0.036
20:2n-6 0.08 0.1 0.11 0.013
(20:3n-3 0.04 0.06 0.02 0.007
C20:5n-3 (EPA) 0.01¢ 0.06" 0.13* 0.004
¥ PUFA 3.52 3.74 3.61 0.217

A CDifferent uppercase letters in the same row represent significant difference: P < 0.01.
**Different lowercase letters in the same row represent significant difference: P < 0.05.

!CON = control feed; L = control feed + 3% extruded linseed; LO = control feed + 3% extruded linseed +
0.6% oregano.

adequate milk lipid composition. To this concern, goat
cheese is acquiring great significance in human nutri-
tion for its high digestibility, hypoallergenic properties, Treatment'
and its low SFA content (Renna et al., 2012).

Table 5. Texture profile analysis of Padraccio cheese (mean + SEM)

Variable CON L LO SEM
. . . Deformation (mm) 8.42 8.32 8.42 0.107
Texture Profile Analysis of Padraccio Cheese Springiness (mm) 6.84 6.92 6.81 0113
. . . Gumminess (N) 17.89 14.72 16.68 1.462
The diet did not affect any of the rheological char- Chewiness (N x mm) 122.46  102.09  96.39  13.354

acteristics of Padraccio cheese (Table 5)' Thus far, this !CON = control feed; L = control feed + 3% extruded linseed; LO =
is the first work that focused on the texture properties control feed + 3% extruded linseed + 0.6% oregano.



Table 6. Consumer liking score of Padraccio cheeses (mean + SD)

Sensory characteristics

Treatment' Color Odor Flavor Texture Overall liking
CON 6.36" + 1.25 6.76 £+ 1.43 6.71 £ 1.52 6.51 £ 1.41 6.98" + 1.27
L 7.08" & 1.00 6.75 £ 1.20 7.00 £ 1.60 6.86 £ 1.51 7.51° + 1.42
LO 7.06" & 1.06 7.32 £1.24 6.98 £+ 1.33 6.74 £ 1.45 7.09" + 1.25

*"Different letters in the same row represent significant difference: P < 0.05.
!CON = control feed; L = control feed + 3% extruded linseed; LO = control feed + 3% extruded linseed +

0.6% oregano.

of this typical Lucanian cheese. However, the texture
profile analysis parameters are quite similar to other
fresh goat cheeses and fall within ranges of overall ac-
ceptability.

Consumer Test

Table 6 shows the results of a consumer test in which
97 consumers were asked to indicate their cheese prefer-
ence in terms of color, odor, flavor, texture, and overall
liking. The average overall liking of Padraccio cheese
obtained from goats fed the L diet was significantly
higher (P < 0.05) in comparison with the CON group
and judged as “like slightly” according to the evaluation
scale. The goat diet affected only the color scoring of
Padraccio cheese, which was significantly lower (P <
0.05) in the CON group as compared with both the
groups containing dietary extruded linseed. The cheese
obtained from goats fed the L diet was characterized by
a good palatability that was perceived as more pleasant
in comparison with Padraccio cheeses obtained from
the CON and LO groups.

Few studies on the consumer acceptability of fresh
goat cheeses are available. Furthermore, fresh caprine
cheeses vary considerably among themselves according
to the milks used (whole goat milk or mixtures), during
the cheesemaking process or ripening times. Morsy et
al. (2015a) reported that dietary supplementation with
sunflower or sunflower oil did not influence the sensory
parameters of goat cheeses. Grazing has been reported
to enrich milk and cheese of small dairy ruminants in
flavors due to the volatile organic compounds present in
grass (Morand-Fehr et al., 2007). The general opinion
expressed by the recruited consumers was particularly
interesting in highlighting that the LO diet did not
provide Padraccio cheese with any additional aromatic
attribute.

CONCLUSIONS

Diets containing extruded linseed, with or without
dried oregano supplementation, positively affected

the FA profile of goat milk because they lowered the
concentration of some SFA, such as C18:0 and C20:0,
that are known to be detrimental to human health.
This result was also confirmed for Padraccio cheese,
showing better chemical-nutritional features following
supplementation of extruded linseed to dairy goat di-
ets. The recruited consumers preferred the Padraccio
cheese obtained from goats fed the L diet, which was
judged to have a better palatability in comparison with
the other 2 groups. Further research is needed to evalu-
ate the effect of increasing the percentage of extruded
linseed supplementation in the dairy goat diet and to
investigate whether its association with higher levels of
oregano leaves or essential oil may improve the shelf life
of Padraccio cheese.
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