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Short communication: Jenny milk production and qualitative characteristics
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ABSTRACT

The aim of this research was to study the influence of
lactation stage and foaling season on some qualitative
aspects of milk in South Italian jenny rearing. Milk
samples were collected monthly from 23 jennies, that
foaled in 2 different periods: spring and summer. On
milk, the following parameters were measured: pH and
titratable acidity; protein, fat, lactose, dry matter, and
ash contents; and somatic cell count. Analysis of vari-
ance showed the effect of foaling season and lactation
stage. Milk production was highest in summer at 30
d and at 60 d (1.58 and 1.78 L, respectively), and in
spring at 120 d (1.25 L). The total protein content was
highest in summer lactation at 30 d and 90 d (14.8 and
13.9 g/L). Lactose, dry matter, and ash contents (g/L)
were highest in summer lactation at 30 d (54.0, 78.1,
and 5.0 respectively). Jenny milk was shown to be poor
in protein and fat and rich in lactose. Producing jenny
milk could be an interesting, profitable, and alternative
activity for farmers, mainly in southern marginal areas.
Key words: jenny milk, lactation, chemical composi-
tion, foaling season

Short Communication

Among species reared for milk production, jennies
furnish a milk that shows the closest similarity to hu-
man milk. Today, jenny milk is difficult to find because
donkey breeding is not widespread. Jenny milk has
recently stimulated scientific interest for its attractive
nutritional characteristics that make it fit to use in the
pediatric sphere, in patients affected by cow milk pro-
tein allergies (CMA) and intolerance, as the best alter-
native to human milk in infant food, and in the geriatric
field for the treatment of aging diseases. In particular,
CMA occur predominantly in childhood and represent
the most common allergy in infants. Any potential al-
lergens of cow milk that can cause allergic reactions in
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the immune-mediated gut of the newborn are caseins
and whey proteins (El-Agamy, 2007; El-Agamy et al.,
2009; Tesse et al., 2009; Caffarelli et al., 2010). The total
protein content is present in very low amounts in jenny
milk; in particular, it shows a lower ratio casein/whey
protein (Herrouin et al., 2000; Vincenzetti et al., 2008;
Restani et al., 2009). This milk has low levels of casein,
and high levels of lactose, unsaturated FA (linoleic and
linolenic), and lysozyme. This enzyme is practically
absent in other species (cow, goat, sheep, and human;
Miranda et al., 2004; Vincenzetti et al., 2008) and has
important physiological functions, such as inhibition of
growth of certain microorganisms; antiinflammatory
and antitumoral activity; increase in defense system in
early childhood (Monti et al., 2007; Zhang et al., 2008;
La Torre et al., 2010; Nazzaro et al., 2010; Simos et
al., 2011). Some jenny milk whey proteins (a-LA in
particular, and B-LG) stimulate cytokine production
with considerable in vitro antiproliferative activity
(Girardet et al., 2004; Erdmann et al., 2008; Criscione
et al., 2009; Mao et al., 2009). Moreover, thanks to
some of its characteristics (vasodilator function, high
calcium content, and low energy value) it is indicated
in patients affected by heart disease, osteoporosis, and
atherosclerosis (Herndndez-Ledesma et al., 2006; Tacono
and Scalici, 2011). In cosmetics, it is often used as basic
constituent. Minerals, vitamins, FA, bioactive enzymes
and coenzymes, lactose, and whey proteins contained
in jenny milk prevent skin aging processes and hydrat-
ing and restructuring action of the dermal intercellular
substance (Cosentino et al., 2011; Orsingher, 2011).
Little is known about qualitative and quantitative
characteristics of jenny milk. During lactation, this spe-
cies has a low but constant daily production (Malacarne
et al., 2002; Polidori et al., 2009). Production level is
related in prevalence to the milking technique, to the
presence of the foal, to the foaling season, and to the
stage of lactation (Oftedal et al., 1983; Aguggini et al.,
1992; Dell’Orto et al., 1993). During milking, the prin-
cipal factors that influence fat and protein content are
the presence of foal and the stage of lactation. Lactose
content is constant during lactation and is independent
of breed, milking time, and stage of lactation (Guo et
al., 2007). Studies on jenny milk from different con-
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Table 1. Jenny milk parameters (mean + SE)

Days post-foaling

150

120

90

60

30

Spring Summer Spring Summer Spring Summer Spring Summer

Summer

Spring

Parameter
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12

1
63
81
715+£0
2.75£0
385 +£0

2.50 £ 0
048 470+ 0

17

729 £0
267+0
3.56 £ 0

Milk production, L/d

Protein, g/L
Fat, g/L
Lactose, g/L
DM, g/L
Ash, g/L
pH

TA,' SH°
SCS

ab;

ABMeans within a parameter within days post-foaling with different superscripts differ; a,b: P < 0.05; A,B: P < 0.01.

'TA = titratable acidity, measured in Soxhlet-Henkel degrees (°SH).
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tinents showed a close similarity in its composition,
except for fat content (Blasi et al., 2008; Ivankovi¢ et
al., 2009). The donkey is a seasonal polyestrous species.
Nevertheless, South Italian jennies foal every season,
probably because of small photoperiod oscillations
between different seasons and, consequently, milk is
available all year (Giosue et al., 2008). The aim of this
research was to study the influence of lactation stage
and of foaling season on some qualitative aspects of
jenny milk in rearing situated in the Basilicata region
(southern Italy).

The research was carried out on 23 jennies that foaled
in 2 different periods: spring and summer (11 and 12
jennies, respectively). Jennies, belonging to a local
population, aged between 7 and 10 yr, were reared in a
farm situated at an altitude of 700 m above sea level.
During the trial, jennies and foals did not show detect-
able behavioral and health problems. Milk produced in
the first month of lactation was fully intended for the
foal. Milk samples were collected monthly, starting from
the second post-foaling month, in the periods March to
August in the spring group, and July to November in
the summer group. During the trial period, jennies were
confined in stalls with a large paddock, to avoid the
effect of grazing on qualitative characteristics of milk.
Animals were offered a diet consisting of ad libitum oat
hay and an integration of 3 kg of concentrate, charac-
terized by the following mixture: 37% flaked corn, 30%
oats, 9% locust bean (crushed), 8% wheat bran, 8%
dehydrated alfalfa, 6% beet pulp (dried), and 2% min-
eral and vitamin supplement. The diet was dispensed
twice per day: during milking and in the evening. From
the second month after delivery, jennies were milked
by mechanical milking (40 kPa vacuum level, 60 pulses
per min), at 1100 h. From 0800 h to the end of milking,
foals were separated from mares, but were kept in the
adjacent stall, maintaining visual and acoustic contact.
Milk individual samples were collected for analysis, and
were refrigerated at 4°C.

Immediately after collection, the pH (MeterLab
PHM 240; Radiometer Analytical SAS, Lyon, France)
and titratable acidity [TA; by Soxhlet-Henkel (°SH)
direct method] were measured. Two hours after col-
lection, protein, fat, and lactose concentrations were
measured on raw milk using a MilkoScan FT 6000 (Foss
Electric A/S, Hillerod, Denmark). Dry matter and ash
content were measured using methods of the Associa-
tion of Official Analytical Chemists (AOAC, 1990). In
addition, SCC, expressed as SCS (log;y n x 1,000/mL),
was determined using a Fossomatic 5000 (Foss Electric
A/S).

Data obtained were statistically analyzed by the
GLM procedure (SAS Institute, 2001) using a linear
model that included the foaling season (spring and

Journal of Dairy Science Vol. 95 No. 6, 2012



2912

Figure 1. Milk production in jennies.

summer) and the lactation stage (30, 60, 90, 120, and
150 d from foaling) as factors. Differences between
means were tested by the Student’s #test. Interaction
(foaling season x lactation stage) was eliminated from
the model because it was not significant.

Analysis of variance showed the effect of foaling sea-
son and of lactation stage. Milk production parameters

Figure 2. Protein content in jenny milk.
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are reported in Table 1 and in Figures 1 to 4. Milk pro-
duction (L/d) was highest in the summer (P < 0.05) at
30 d (1.58 vs. 1.13) and at 60 d (1.78 vs. 1.43), and in
the spring (P < 0.01) at 120 d (1.25 vs. 0.73). The lac-
tation curve presented 2 peaks: at 60 and 150 d in the
summer group and a peak at 90 d in the spring group.
The milk production trend was similar to that observed
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Figure 3. Fat content in jenny milk.

in the literature by other authors (Giosue et al., 2008; < 0.05) in the summer lactation at 30 d (14.8 vs. 13.6)
Piccione et al., 2008; Santos and Silvestre, 2008). The and at 90 d (13.9 vs. 12.9). In the spring group, protein
total protein content (g/L) was significantly highest (P content was high at the start of lactation, decreased

Figure 4. Lactose content in jenny milk.
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to a minimum at 120 d, and increased at the end of
lactation, as observed by Guo et al. (2007); instead,
summer lactation showed 2 peaks at 30 and at 120 d.
The protein content was lower than the values reported
by other authors who studied the effects of seasons on
jennet milk characteristics: 19.3 g/L in the spring and
18.1 g/L in the summer in Sicilian breeds (Giosue et
al., 2008); 16.5 g/L in the spring and 14.3 g/L in the
summer in Croatian breeds (Ivankovi¢ et al., 2009).

Fat content (g/L) was significantly highest in the
summer (P < 0.01) at 150 d (5.2 vs. 2.5). The average
fat content of jenny milk was similar to mare milk and
was much lower than in other mammals; other authors
observed values (in percent) in the range of 0.01 to 1.8
(Giosue et al., 2008; Ivankovi¢ et al., 2009).

Lactose content (g/L) was significantly lowest (P <
0.01) in the summer only at 30 d (54.0 vs. 65.2). In the
other periods, lactose was not influenced by the consid-
ered factors, as reported in the literature (Oftedal and
Jenness, 1988; Santos and Silvestre, 2008).

Dry matter content (g/L) was lowest in the summer
(P < 0.001) at 30 d (78.1 vs. 87.2), in agreement with
values reported in the literature for equine milk (Malac-
arne et al., 2002; Miranda et al., 2004). Ivankovi¢ et al.
(2009) observed in Croatian jennets values that ranged
from 8.61 to 9.13%.

Ash content (g/L) was highest (P < 0.01) in the
summer lactation at 30 d (5.0 vs. 4.1) and at 60 d (5.0
vs. 3.8). The highest mineral content at the start of
lactation is particularly important for the first growth
stage of the young foal (Csapé-Kiss et al., 1995).

During lactation, pH values varied significantly be-
tween groups. The spring group presented the highest
value (P < 0.01) at 90 d (7.38 vs. 7.20). The TA (SH®)
was highest (P < 0.05) in the summer lactation at 90
d (2.50 vs. 2.25) and at 150 d (2.50 vs. 2.00). The TA
of jenny milk (lower than in cow’s milk), is attributable
to the low content of casein and phosphate (D’Auria et
al., 2005; Guo et al., 2007).

The SCS was significantly highest (P < 0.01) in
the summer lactation at 30 d (4.70 vs. 3.56). Values
observed from other authors ranged from 3.94 to 4.34
(Beghelli et al., 2009; Finocchiaro and Conte, 2009;
Ivankovi¢ et al., 2009).

Considering its unique nutrient profile, jenny milk
could be exploited to satisfy the nutritional require-
ments of newborn, heart, and cholesterolemic patients.
In particular, cow milk allergies, heart aging, and cho-
lesterolemic diseases are considered to be increasing
problems and, for these reasons, the acquisition of new
knowledge on jenny milk is very important in clinical
and nutritional aspects. Jenny milk can be considered
a natural solution, and the results obtained by pedi-
atric scientists seem to confirm its nutritional value.
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In particular, it will play an important role in the im-
provement of the host defense system in newborns that
cannot be nourished by human milk or are allergic to
other milk. Producing jenny milk could be an inter-
esting, profitable, and alternative activity for farmers,
mainly in marginal areas of Southern Italy.
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