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ABSTRACT

The health of the gastrointestinal system of pigs is
still a topical issue. When focusing on the youngest cat-
egories of pigs, we routinely evaluate it on the basis of
appetite assessment and physical examination of faeces.
A piglet’s gut health is also related to the development
and changes of pH in the digestive system. Because
there is little scientific work in this area, the aim of this
study was to evaluate the physiological range of faecal
pH in healthy suckling piglets from birth to weaning.
Faecal pH measurements were performed in thirty-five
suckling piglets at the time of the piglets’ birth, on the
7th, 14th, 21st, and 28th day of their life. We found the
mean pH values to be 6.38+0.46 within 24 hours after
birth; 7.14+0.23 on the 7th day after birth; 7.23+0.23
on the 14th day after birth; 7.42+0.60 on the 21st day
after birth; and 7.72+0.61 on the 28th day after birth.
Statistical analysis showed significant differences be-
tween the pH of the faeces of new-born piglets and the
samples taken in the following weeks of the experiment
(P<0.05; P<0.01; P<0.001). Measuring faecal pH can
be a simple, quick and inexpensive method used to de-
termine the health status of piglets’ intestines.
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INTRODUCTION

The health status of the digestive system can be as-
sessed and evaluated according to various parameters and
examinations [13, 14, 23]. Faecal examination, which is
a completely non-invasive approach, plays an important
role here. The consistency and colour of the faeces, un-
digested feed ingredients, as well as mucus and blood ad-
mixtures are evaluated. In the case of a severe diarrhoea,
bacteriological, parasitological or virological examination
of the faecal samples is required [9].

According to various studies conducted on different
species of animals and also in humans, pH measurement
can be used to assess the health of the intestinal system [8,
17]. By testing stool pH in humans, a stool sample is test-
ed for acidity to diagnose a medical condition. Acid stool
may indicate a digestive problem such as: lactose intol-
erance, an infection such as rotavirus, or an overgrowth
of acid-producing bacteria such as lactic acid bacteria.
Faecal pH is also a commonly used response variable in
equine nutrition studies focused on evaluating gastrointes-
tinal health [2, 8]. Faecal pH and buffering capacity are
indirect tests useful to detect hindgut changes of horses
[1]. Hindgut acidosis can be problematic on many lev-
els, as horses with this condition tend to have subclinical
symptoms, such as: a take-it-or-leave attitude toward feed,



weight loss, recurrent mild colic, unusually soft manure, or
behavioural changes [24].

However, to correctly read and understand faecal pH
values, reference values from healthy animals without
problems are needed. To date, there is very little data on
faccal pH measurement in pigs [12]. There are several
studies that examine pH in the intestinal tract, but not in
faeces [4, 20, 21].

The aim of this study was to evaluate the physiolog-
ical range of faccal pH in suckling piglets from birth to

weaning.

MATERIALS AND METHODS

Animals

A range of faecal pH was determined based on the
readings of 35 healthy piglets from 7 sow litters (a cross
bred between Pietrain, Duroc and Landrace) at the pig
clinic of the University of Veterinary Medicine and Phar-
macy in KoS$ice. Sows in the maternity ward were housed
on a concrete floor with a separate and heated area for the
piglets. From the first minutes after birth, the piglets had
access to the sow’s colostrum, later to the milk as well as
the water. Due to the short time of mammary gland se-
cretion in sows (approx. 30 seconds), colostrum and milk
were collected after a previous intramuscular injection of
3 ml of oxytocin. Pelleted dry feed mixture (Creep feed 3,
De Heus®) was provided from the seventh day after the
birth of the piglets. The sows in the maternity ward were
fed three times per day with the standard feed mixture for
this category of pigs (KPK Vital, De Heus®), while its
quantity depended on the number of piglets in the litter.

Experimental design

The faecal pH was determined at the birth of the piglets
(within 24 hours), and also on the 7th, 14th, 21st, and 28th
day of their life. After collection, the samples were imme-
diately examined in the laboratory. The experiment also in-
cluded the analysis of the pH of the fed feed mixtures and
water. The respective legislative rules concerning animal

welfare were observed during manipulation with animals.

Diagnostic testing
Upon arrival at the laboratory, the samples of faeces
were diluted 1:3 with distilled water, according to the pro-

cedure described by Hydock, Nissley and Staniar [8]. The
samples were stored at room temperature (20-23 °C) and
stirred for one minute before measuring the pH. The meas-
urements were performed using a calibrated Greisinger G
1500-GE pH meter (Greisinger®, Germany). The device
was calibrated twice during the experiment and cleaned
with a plastic brush and distilled water after each meas-
urement. The measuring range of the instrument is from
0.00 to 14.00 pH, with an accuracy of £0.01 pH.

Statistical processing of results

The statistical processing of the results was performed
by assessment of means (x) and standard deviations (SD).
The significance (P) of differences in the means of corre-
sponding variables were evaluated by One-way analysis
of variance and by Tukey’s Multiple Comparison Test. We
used GraphPad Prism 9 for the statistical processing.

RESULTS

The pH value of piglet facces showed an upward trend
over a period of four weeks (Figure 1). We found the low-
est values in the period up to 24 hours after birth. On the
contrary, the highest values in the last week of the experi-
ment (Table 1). During the entire experiment, the average
pH ranged from 6.38 to 7.72. The lowest recorded value
was 5.72, the highest 8.96. Tukey’s multiple comparison
test showed significant differences between the pH of
new-born piglet facces and samples taken in the following
weeks of the experiment (P<0.05; P<0.01; P<0.001).

Analysis of colostrum pH within 24 hours after farrow-
ing the sows showed values close to 6.09, in the following
weeks of lactation we recorded increased milk pH values.
The highest pH values of milk were recorded in the 3rd
week of the experiment (7.66+0.02, Table 2.).

In the analyses of feed mixtures and water, the lowest
values were recorded in the pelleted feed mixture for suck-
ling piglets (Table 3).

DISCUSSION

Faeces are solid or semi-solid remains of food that has

not been digested in the small intestine and has been bro-
ken down by bacteria in the large intestine. They are the



Fig. 1. Average pH of piglets' faeces

Table 1. pH values of piglet faeces (x + SD)

Born 7 days old 14 days old 21 days old 28 days old
Piglets/sow P15 5.72 7.04 7.10 7.55 7.60
Piglets/sow P16 6.22 7.08 7.16 8.02 8.96
Piglets/sow P17 6.29 7.55 7.23 7.53 7.91
Piglets/sow P18 7.01 7.32 7.15 8.03 7.76
Piglets/sow P19 6.79 6.89 6.98 6.73 742
Piglets/sow P20 5.99 6.97 7.30 7.60 7.21
Piglets/sow P09 6.65 7.16 7.70 6.47 7.20
Xx+SD 6.38 +£0.46 7.14+0.23* 7.23+0.23* 7.42 £0.60** 7.72 £0.61***

Statistical significance: *- P<0.05; **- P<0.01; ** - P<0.001

Table 2. pH of colostrum (lactated within 24 hours) and milk of sows (x £ SD)

Within 24 hours 7 days 14 days 21 days 28 days
Milk 6.09£0.12 6.98 £0.04 7.08£0.01 7.66%0.02 7.01£0.03
Table 3. pH of water and feed mixtures (x + SD) end products of the activity of the digestive tract, when
intestinal fluid thickens due to water absorption [6, 22].
Feed Water Mixture Mixture Daily production in healthy piglets is very low, only
for piglets for sows . o . .
a few grams, which makes it difficult to obtain a sufficient
pH 7.19£0.01 4.92+0.18 6.07 £0.05

amount of faeces samples and subsequent analysis. The
small size of the anus and rectal ampoule also makes the
collection difficult. For these reasons, in our experiment,
we took fresh samples of faeces only during the spontane-
ous defecation of piglets.



Faeces examination can provide important informa-
tion about discases that affect the gastrointestinal system.
Stool can be examined: macroscopically, microscopically,
chemically, immunologically, and microbiologically [9].
Piglet diarrhoea is one of the most common pig discas-
es, leading to heavy mortality and thereby causing eco-
nomic loss [25].

Assessment of diarrheal pH can be an initial step in
clinical examination. Although researchers are not com-
pletely united on the best method of measuring pH, faecal
pH is a suitable representation of what is happening in the
gastrointestinal system. Accuracy depends on the number
sampled because variation within a population of scouring
pigs can be expected. Sufficient stool to determine pH can
usually be obtained by gently squeezing the abdomen of
diarrheic piglets. Stools of piglets with colibacillosis are
rich in bicarbonate and tend to be alkaline, i.e. pH 8 or
greater. Malabsorptive diarrhoeas due to atrophic enteritis
commonly are pH 7 or less. Variations within groups of
pigs are expected, and mixed infections are common [3].

Faecal pH values depends on the diet. Suckling pig-
lets receive colostrum only within 24 hours after birth
[18], and then the basis of their nutrition is milk. Milk
secretion can be divided into two parts, transient milk
and mature milk depending on composition in each pe-
riod. The transitional milk is a secretion from 34 hours
after birth to the 4th day of lactation, characterized by
a high concentration of fat [19]. Mature milk is released
from the following days of lactation until weaning, with
the milk composition being relatively stable [15, 16]. The
penetration of serum from blood vessels into the glandu-
lar follicles of active mammary glands has a fundamental
effect on the pH of milk [5].

The pH of sow colostrum is more acidic than that of
mature milk. Kent et al. [10] reported that the pH of co-
lostrum immediately before and after parturition was 5.7,
rising to 6.0 at day 1, and reaching 6.9 by day 9, consistent
with other reports [5]. In our experiments, we found the
lowest pH within 24 hours after the birth of piglets (pH of
colostrum 6.09+0.12), on the contrary, we found the high-
est pH of milk 21 days after the birth of suckling piglets
(7.66+0.02). One must not forget about the potential in-
take of water (if there is enough breast milk, the intake is
limited) and the intake of piglets’ feed mixture —pre-start-
er. In our experiments, this mixture was provided from
the 7th day of life, but the actual intake did not start until

a few days later, depending on the milk yield of the sows.
The pH of feed depends on the feedstuffs used. The pH of
our feed mixture was around 4.9. The suckling piglet has
been use to a low stomach pH during lactation because
lactic acid bacteria from the sow milk convert lactose to
lactic acid [11]. Lactic acid helps to lower the pH of the
sucklings’ stomachs. In addition, acid production in the
gastrointestinal tract has been shown to modify the com-
position of the gut microflora by lowering gut pH, thereby
reducing the growth and proliferation of some gut patho-
gens [7].

CONCLUSIONS

Our experiment allowed us to come to the conclusion
that in healthy suckling piglets, the lowest pH of faeces
is during colostrum intake with a gradual increase in the
values measured on the 7th, 14th, 2 1st and 28th days of the
piglets’ life. Measuring the pH of facces can be a suitable
examination in the evaluation of the health status of the
digestive tract of piglets.
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