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EFFECT OF SOW SKIN DISINFECTION ON ENTEROBACTERIACEAE COUNTS 
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Summary 
 

The aim of the present study was to investigate the impact of sow skin disinfection in commercial breeding 
conditions on Enterobacteriaceae and Escherichia coli counts. The study included 30 sows from a pig-breeding 
farm. The ventral part of the sow trunk with mammary glands was disinfected before placing the piglets under the 
sow. Skin swabs were obtained by use of cellulose sponge and quantitatively analyzed according to the ISO 
21528-2:2004 and ISO 16649-2:2001 standard methods. The mean Enterobacteriaceae and Escherichia coli 
counts were significantly lower after disinfection (P<0.001), resulting in 98.4% and 98.8% reduction, 
respectively. 
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Introduction 

 

The conditions of intensive pig breeding with a large number of animals accommodated in a 

relatively small area and the increasing demands upon animal productivity impose a number of 

animal health care problems. Therefore, in pig-breeding industry, prophylactic measures have been 

increasingly emphasized (V u čem i lo , 2007), with the aim to prevent the inception of diseases 

from outside and to reduce the undesired microflora inside the farm (N o v ak  e t  a l . , 2001).  

Unlike dairy farming, disinfection of the sow mammary glands during lactation, as a 

prophylactic procedure, is not a routine in commercial pig production, although it has been 

demonstrated to significantly reduce total bacterial count on the sow mammary glands (O s t ov ić  

e t  a l ., 2010), thus decreasing the piglet death rate due to alimentary infections (P av ič i ć  e t  a l . ,  

2011). However, at many pig farms, sows are now washed with warm water or soap suds and then 

disinfected, or are just washed with water before entering the farrowing unit. Thus, the sow skin is 

cleaned and the possibility of piglet exposure to microorganisms during sucking is reduced 

(M e ye r h o lz  an d  G as k i n , 1987; v an  d er  V i nn e , 2009). Furthermore, at some farms sows 

undergo washing before entering the farrowing unit, whereas disinfection of mammary glands is 

performed in the farrowing unit, immediately prior to placing piglets under the sow, as in the 

present study. 

As Enterobacteriaceae and in particular Escherichia coli are known to be among the most 

important agents causing mammary gland related diseases in sows and piglets (D ew e y a t  a l ., 

1995; F r an c i s , 2002; G e r j e t s  an d  K emp er , 2009), the aim of the study was to assess the rate 

of their reduction upon disinfection of the sow mammary glands.  

 

Material and Methods 

 

The study was carried out in commercial pig breeding conditions in the farrowing unit of a pig-

breeding farm in the northwest part of Croatia. The study included 30 own-bred Swedish Landrace 

sows in third parity. Each sow was accommodated in a farrowing crate’s restriction, 1.80x0.56 m in 

size, with partially slatted concrete floor. The farrowing unit contains 80 crates.  
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Temperature, relative humidity and airflow rate in the farrowing unit were 21.4°C, 62.7% and 

0.08 m/s, respectively. Sows were fed periodically, six times daily, with concentrated feed 

containing 17.96% crude protein, 4.65% crude fat, 4.27% crude fiber and 13.12 MJ/kg of metabolic 

energy, with drinking water ad libitum.  

A week before the expected farrowing, the sows were placed in the clean and disinfected 

farrowing unit according to the "all in-all out" principle. Before entering the farrowing unit, the 

sows were washed with warm water, whereas disinfection was performed in the farrowing crate 

immediately before placing the piglets under the sow, according to the usual management practice 

at the farm. Namely, piglets are kept in a box under the heating source until the last piglet is brought 

forth, where they undergo the usual post-farrowing procedures prior to being placed under the sow. 

Ventral aspect of the sow trunk with mammary glands was washed with antiseptic and wiped with 

disposable paper napkin. The commercial chlorine-based antiseptic (D-V, Genera Inc., Croatia), a 

concentrated udder disinfectant, was used for disinfection at 1:100 dilution, according to the 

manufacturer's instructions. 

In each sow, a 100 cm
2
 skin surface in the ventral median line area between posterior 

mammary glands was marked using a sterile plastic template (10x10 cm). Samples were collected 

aseptically by rubbing the cellulose sponge premoistened with 10 ml of buffered peptone water 

(Hydrasponge
®
, Biotrace, USA) approximately ten times in vertical and then ten times in horizontal 

direction. Upon sow disinfection and drying, the procedure of swabbing was repeated cranially 

adjacently to the previous sampling site. Swabs were transported to the laboratory in chilled 

containers and examined on the same day. Upon receipt at the laboratory, they were homogenized 

by stomaching. Enterobacteriaceae counts were determined by the ISO 21528-2:2004 method, 

whereby enumeration of colonies was carried out in a solid medium after incubation at 37°C. 

Enumeration of Escherichia coli was performed according to the ISO 16649-2:2001 standard 

determining the number of β-glucuronidase positive Escherichia coli at 44°C on a solid medium 

containing a chromogenic ingredient for detection of the β-glucuronidase enzyme. The testing 

laboratory has accreditation certificates for both methods and has been accredited according to the 

ISO 17025 standard. 

Enterobacteriaceae and Escherichia coli counts were expressed as CFU/cm
2
. Statistical 

analysis was performed using the reference Statistica v.10 (Statsoft Inc., 2011) software. The values 

of study parameters were expressed as mean and standard deviation, also stating median (min-max) 

because some parameters did not follow normal distribution. The significance of bacterial count 

reduction after disinfection was analyzed by the nonparametric Sign Test for dependent samples.  

 

Results and Discussion 

 

According to the Commission Regulation 2005/2073/EC in European Union and regulations in 

force in Croatia (A n o n ym o us , 2005; 2008), Enterobacteriaceae counts are obligatorily 

determined on slaughterhouse pig carcasses as an indicator of their microbiological contamination 

during slaughter and processing. However, determination of Enterobacteriaceae counts in pig 

housings and pigs during breeding period is rarely reported (M an n io n  e t  a l ., 2007; P o l e t to  e t  

a l ., 2008).  

In the present study, Enterobacteriaceae and Escherichia coli counts were determined on the 

sow skin, that is mammary glands before and after their disinfection. Pre-disinfection counts are 

shown in Figure 1. Before disinfection, Escherichia coli accounted for 44.4% of the overall 

Enterobacteriaceae counts. This percentage can be related to the study conducted by S ch ie r ack  
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e t  a l . (2007), where Escherichia coli was the most common member of intestinal 

Enterobacteriaceae populations in healthy domestic pigs. After disinfection, the rate of Escherichia 

coli in the overall Enterobacteriaceae counts was 30.7%, pointing to a reduction from the pre-

disinfection percentage; this finding might also be explained by the lower Escherichia coli 

resistance to disinfection (R iv e r a  e t  a l ., 2010).  

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Enterobacteriaceae 151 147 131 157 165 149 167 90 152 179 169 149 128 336 213 171 170 207 160 149 171 179 140 86 373 175 464 113 120 160

Escherichia coli 104 65 61 70 86 90 85 37 87 60 84 52 19 114 97 79 83 113 91 50 85 82 18 21 222 79 200 15 79 88
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Figure 1. – ENTEROBACTERIACEAE AND ESCHERICHIA COLI COUNTS OBTAINED BY SKIN SWABBING IN 30 SOWS PRIOR TO 
DISINFECTION 

 

The mean Enterobacteriaceae counts of 177.4±79.4 CFU/cm
2
 (median = 160.0 CFU/cm

2
) 

before disinfection decreased significantly (P<0.001) to 2.9±1.7 CFU/cm
2 

(median = 3.0 CFU/cm
2
) 

after disinfection, yielding a 98.4% reduction (Table 1). The mean Escherichia coli count before 

disinfection was 80.5±44.7 CFU/cm
2
 (median = 82.3 CFU/cm

2
), also having decreased significantly 

(P<0.001) to 1.1±1.0 CFU/cm
2
 (median = 1.0 CFU/cm

2
) after disinfection, yielding a 98.8% 

reduction (Table 1).  

 
Table 1. – ENTEROBACTERIACEAE AND ESCHERICHIA COLI COUNTS ON SOW SKIN SWABS COLLECTED BEFORE AND 
AFTER DISINFECTION AND REDUCTION PERCENTAGE 
 

Bacteria 

Bacterial counts (CFU/cm
2
) 

P-value Reduction (%) Before disinfection After disinfection 

x±SD Me (min-max) x±SD Me (min-max) 

Enterobacteriaceae 177.4±79.4 160.0 (86.4-463.6) 2.9±1.7 3.0 (0-5.0) <0.001 98.4 

Escherichia coli 80.5±44.7 82.3 (14.6-221.8) 1.1±1.0 1.0 (0-4.0) <0.001 98.8 

 N = 30 sows, x = mean, SD = standard deviation, Me = median, min = minimal value, max = maximal value 

 

Recovery of bacteria from the surface depends on the sampling method used. The 

nondestructive method of sponge swabbing was employed in the present study, suggesting a 

probably higher actual bacterial count on the sow skin, as demonstrated by studies comparing the 

methods of carcass sampling at slaughterhouses (P ea r ce  and  Bo l t on , 2005). In addition, when 

using the ISO 16649-2:2001 horizontal method for enumeration of β-glucuronidase positive 

Escherichia coli, the actual number of this bacterial species is expected to be higher due to the 

method limitations because β-glucuronidase negative strains such as Escherichia coli O157 and 

strains that do not grow at 44°C will not be detected.  
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Conclusions 

 

The investigated procedure of disinfection of the sow mammary glands, which is routinely 

performed at the farm, is considered justifiable for resulting in considerable reduction in the number 

of bacteria from the family Enterobacteriaceae. 

 

Acknowledgements 

 

Supported by the Ministry of Science, Education and Sports of the Republic of Croatia (grants 

nos. 048-0481153-1150, 053-0532265-2242 and 053-0532265-2238). 

 
REFERENCES 

 
1. A n o n y m o u s  (2005): Commission Regulation (EC) No 2073/2005 of 15 November 2005 on microbiological criteria for foodstuffs. 

Official Journal of the European Union, L 338: 1-26. 

2. A n o n y m o u s  (2008): Ordinance on microbiological criteria for foodstuffs. Official Journal of the Republic of Croatia, No. 74. 

3. D e w e y ,  C .  E . ,  T .  E .  W i t t u m ,  H .  S .  H u r d ,  D .  A .  D a r g a t z ,  G .  W .  H i l l  (1995): Herd-and litter-level factors 
associated with the incidence of diarrhea morbidity and mortality in piglets 4-14 days of age. Journal of Swine Health and 
Production, 3: 105-112. 

4. F r a n c i s ,  D .  H .  (2002): Enterotoxigenic Escherichia coli infection in pigs and its diagnosis. Journal of Swine Health and 
Production, 10: 171-175. 

5. G e r j e t s ,  I . ,  N .  K e m p e r  (2009): Coliform mastitis in sows: a review. Journal of Swine Health and Production, 17: 97-105. 

6. ISO 16649-2 2001: Microbiology of food and animal feeding stuffs - Horizontal method for the enumeration of beta-glucuronidase-
positive Escherichia coli - Part 2: Colony-count technique at 44 degrees C using 5-bromo-4-chloro-3-indolyl beta-D-glucuronide. 
Geneva, International Organization for Standardization, 8 p. 

7. ISO 21528-2 2004: Microbiology of food and animal feeding stuffs - Horizontal methods for the detection and enumeration of 
Enterobacteriaceae - Part 2: Colony-count method. Geneva, International Organization for Standardization, 10 p. 

8. M a n n i o n ,  C . ,  F .  C .  L e o n a r d ,  P .  B .  L y n c h ,  J .  E g a n  (2007): Efficacy of cleaning and disinfection on pig farms in 
Ireland. Veterinary Record, 161: 371-375.  

9. M e y e r h o l z ,  G .  W . ,  J .  M .  G a s k i n  (1987): Environmental sanitation and management in disease prevention. Herd Health. 
Extension Bulletin E-1595 (Reprint), Cooperative Extension Service, Michigan State University. 

10. N o v a k ,  P . ,  K .  K u b i c e k ,  F .  Z a b l o u d i l ,  J .  O d e h n a l ,  A .  T o f a n t  (2001): Disinfection - an integral part of farm 
animal biosecurity. Stočarstvo, 55: 345-350. 

11. O s t o v i ć ,  M . ,  Ž .  P a v i č i ć ,  A .  T o f a n t ,  T .  B a l e n o v i ć ,  A .  E k e r t  K a b a l i n ,  S .  M e n č i k ,  B .  A n t u n o v i ć ,  
F .  M a r k o v i ć  (2010): Teat sanitation in lactating sows. Acta Veterinaria (Beograd), 60: 249-256. 

12. P a v i č i ć ,  Ž . ,  M .  O s t o v i ć ,  A .  T o f a n t ,  A .  E k e r t  K a b a l i n ,  N .  Š e m i g a ,  S .  M e n č i k ,  B .  A n t u n o v i ć ,  R .  
P a v e š i ć  (2011): Efficacy assessment of teat disinfection in lactating sows. Proceedings of the XVth ISAH Congress 2011, 
Volume II, Vienna, Austria, 641-642. 

13. P e a r c e ,  R .  A . ,  D .  J .  B o l t o n  (2005): Excision vs sponge swabbing - a comparison of methods for the microbiological 
sampling of beef, pork and lamb carcasses. Journal of Applied Microbiology, 98: 896-900. 



Marina Mikulić et al.: Effect of sow skin disinfection on Enterobacteriaceae counts with emphasis on Escherichia Coli 
 

STOČARSTVO 67:2013 (2) 39-43 43 

14. P o l e t t o ,  R . ,  M .  H .  R o s t a g n o ,  B .  T .  R i c h e r t ,  J .  N .  M a r c h a n t - F o r d e  (2008): Enterobacteriaceae levels in 
finishing pigs subjected to a ractopamine feeding program. Proceedings of the 20th IPVS Congress, Volume I, Durban, South 
Africa, 224. 

15. R i v e r a ,  S .  P . ,  L .  J .  F l ó r e z ,  J .  S a n a b r i a  (2010): Standardization of a quantification method for Salmonella spp. and 
Shigella spp. in specific liquid media. Colombia Médica, 41: 60-70. 

16. S c h i e r a c k ,  P . ,  N .  W a l k ,  K .  R e i t e r ,  K .  D .  W e y r a u c h ,  L .  H .  W i e l e r  (2007): Composition of intestinal 
Enterobacteriaceae populations of healthy domestic pigs. Microbiology, 153: 3830-3837. 

17. V a n  d e r  V i n n e ,  H .  (2009): A targeted hygiene concept to reduce Streptococcus suis in pig herds. Proceedings of the XIV 
ISAH Congress 2009, Volume II, Vechta, Germany, 965-967. 

18. V u č e m i l o ,  M .  (2007): Biosigurnost u svinjogojstvu. Meso, 9: 24-27. 

 
UČINAK DEZINFEKCIJE KOŽE KRMAČA NA BROJ ENTEROBAKTERIJA S NAGLASKOM NA BAKTERIJU ESCHERICHIA COLI 

 

Sažetak 

 
Cilj ovog rada bio je istražiti utjecaj dezinfekcije kože krmača držanih u komercijalnim uzgojnim uvjetima na broj bakterija porodice 

Enterobacteriaceae i vrste Escherichia coli. Istraživanjem je bilo obuhvaćeno 30 krmača na svinjogojskoj farmi. Ventralni dio trupa 
krmača, s mliječnim žlijezdama, dezinficiran je neposredno prije stavljanja prasadi pod krmače. Obrisci površine kože dobiveni su 
korištenjem celuloznih spužvica i kvantitativno analizirani prema standardnim metodama ISO 21528-2:2004 i ISO 16649-2:2001. 
Prosječni broj enterobakterija i bakterija Escherichia coli bio je značajno manji nakon dezinfekcije (p<0,001), koja je rezultirala 
smanjenjem broja bakterija za 98,4%, odnosno 98,8%. 

 
Ključne riječi: svinja, mliječna žlijezda, smanjenje bakterija, obrisci kože, ISO standardi. 
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