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Abstract
Lactose is important to potentiate the health and growth of piglets before and after weaning. The aim of this study
was to evaluate the effect of three sources of lactose on performance: 24 piglets from 7 days of age were divided
into three groups (n = 8), 2 dietary phases were used: pre-weaning (7-35 days) and weaning (36-56 days). The
source of lactose was the variable under study: Crystallized lactose, lacto-whey and permeate. Body weight (BW),
Average Daily Gain (ADG) and Feed Conversion Rate (FCR) were the parameters evaluated. The results were
analyzed by ANADEVA and DUNCAN. Piglets receiving the permeate had a higher final weight 23.98 kg (P>
0.05) and higher ADG 0.42 kg / d (P> 0.05). This experiment determined that any source of lactose can be
included in feed processing for piglets however the inclusion of permeate cheaper production costs..
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1. Introduction
There is great interest in developing management and feeding strategies that stimulate the development and
digestive health of piglets in order to enhance its growth and minimize the use of antibiotics (de Lange et al.,
2010). The use of dairy products for feeding piglets early in life has shown remarkable benefits thanks to the
contribution of highly digestible nutrients such as the lactose (Cromwell et al., 2007).
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The piglet at weaning (21-35 days old) suffers damage at the level of the villi of the intestinal mucosa which
decreases the digestive capacity (Lallès et al. 2007) and it is essential to avoid incorporating large amounts of
plant nutrients which would aggravate the damage (Pluske 2013). The inclusion of sources of lactose in the diet
of pigs has shown an increase in daily weight gain in pigs in the weaning stage in approximately 17% (Cera et al.
1988). The effect is associated with increased feed intake (Gahan et al. 2009) and most nutrient digestibility (
Tokach et al. 1989) thus decreasing the atrophy of the villi and pig productive performance is improved (Dong
and Pluske, 2007). It has also been observed that diets that include lactose improve the digestibility of dry matter
(DM) and crude protein (CP) thereby reducing the excretion of these nutrients (Jin et al. 1998).
Whey, deproteinized whey (permeate) and lactose purified among others are used as source of lactose in feeding
piglets. These vary greatly in their nutritional composition, lactose, protein, ash and its solubility properties and
pH (Nessmith et al. 1997). Whey is the liquid fraction obtained after the coagulation of milk during cheese
manufacture, it contains about 70% lactose but may vary depending the cheesemaking process (Zadow, 2012).
The crystallized lactose is obtained after evaporation and dehydration of serum (mainly composed of α-lactose)
and pure lactose is obtained by centrifugation and purification of the crystallized whey: it contains more than 99%
lactose. The permeate is the whey fraction deproteinized resulting from ultrafiltration process for the separation of
whey protein concentrate and contains about 83% lactose (Nessmith et al. 1997). The objective of this study was
to evaluate the effect of dietary inclusion of three sources of lactose on the productive performance of piglets.
2. Materials and Methods
The experiment was conducted at the pig farm "San Francisco" located in Alangasí, Pichincha-Ecuador. 24 piglets
from 7 days old Landrace-york F1 were selected; 12 females and 12 males, weaning was performed at 21 days
old. Individuals were randomized into three groups of 8 animals each with an equal number of females and males
(T1, T2 and T3). The study lasted 49 days and was evaluated in two diets: pre-weaning phase (7-35 d) and postweaning phase (36-56 d) formulated based on the recommendations made by NRC 2012. The T1 group received
pure lactose, T2 whey and T3 permeate. The nutritional composition of the diet study is detailed in Table 1.
Production parameters: BW, ADG and FCR were recorded from day 7 to day 56 of age. In addition a cost-based
economic analysis was carried out.
2.1. Statistic analysis
ANADEVA and DUNCAN test was used for variables, the analysis was performed using SPSS version 22.0
(SPSS Inc., Chicago, IL). An α level of P <0.05 was considered statistically significant.

3. Results and Discussion
The values obtained for the evaluated parameters are presented in Table 2. The final body weight at 56 days of age
was similar in all three treatments and there was no significant difference (P> 0.05). Pigs receiving permeate had a
slightly higher average in ADG (0.42 ± 0.030 kg / d) but no significant difference (P> 0.05). Although there was
no significant difference between treatments FCR was better in the T3 group (0.899 ± 0.06). In the economic
analysis conducted for this study it was obtained as a result that the T3 group (permeate) the cost per kilogram of
feed produced was lower which led to a higher net profit per kilo body weight produced (2.1 USD) when
compared to T1 (1.99 USD) and T2 (2.04 USD).
It is well established that the inclusion of lactose in the diet of piglets improves the yield of animals by
stimulating the feed intake and palatability (Mascarenhas et al. 1999), in the study is evidence that all animals
showed uniformity in the weight at the end of the experiment and reached a greater weight than those estimated in
the tables weight goals.
In studies where higher percentages of lactose (25%) were included in the preference of animals by diet and
overall higher consumption in the weaning it was evident, even at the stage of pre-weaning inclusion levels of
lactose generated differences in consumption (de Souza and Landín., 2004). The ADG was statistically similar in
the 3 groups similar data were found in the work of Jin et al. (1998) in which there were no differences in the
ADG in piglets receiving crystallized lactose (555.52 g/d) and those receiving whey (555.91 g/d) 0 to 21 days of
age, as in the study Nessmith et al. (1997) in which there were no differences in ADG by comparing the same
three sources of lactose in the period 0 to 35 days old.
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As for FCR was no difference between similar to what happened in the study by Nessmith et al groups. (1997).
However, in the study by Jin et al. (1998) significant difference (P0.05) was found in both pure lactose CA
between treatments (1.33) vs. dried whey (1.35).

4. Summary and Conclusion
Replacing pure lactose whey or permeate in piglet diets phased pre-weaning and weaning not reflect significant
differences on productive parameters evaluated in this study and represent suitable for supplying the nutrient
sources, however whey can be very variable in composition and quality and is an important factor to consider for
use in animal feeding.

Acknowledgement
The authors thank the pig farm "San Francisco" to allow the completion of this work; Dr. Nelson Jaramillo for his
contribution and leadership in the research, Ing. Roberto Solorzano and the company "Bioalimentar".

References
Cera, K. R., Mahan, D. C., & Reinhart, G. A. (1988). Effects of dietary dried whey and corn oil on weanling pig
performance, fat digestibility and nitrogen utilization. Journal of animal science, 66(6), 1438-1445.
Cromwell, G. L., Allee, G. L., & Mahan, D. C. (2007). Assessment of lactose level in the mid-to late-nursery
phase on performance of weanling pigs1, 2. J Anim Sci, 2008(86), 127-133.
Dong, G. Z., & Pluske, J. R. (2007). The low feed intake in newly-weaned pigs: problems and possible solutions.
Asian-australasian journal of animal sciences, 20(3), 440-452.
Gahan, D. A., Lynch, M. B., Callan, J. J., O’Sullivan, J. T., & O’Doherty, J. V. (2009). Performance of weanling
piglets offered low-, medium-or high-lactose diets supplemented with a seaweed extract from Laminaria
spp. Animal, 3(01), 24-31.
Jin, C. F., Kim, J. H., Moon, H. K., Cho, W. T., Han, Y. K., & Han, I. K. (1998). Effects of various carbohydrate
sources on the growth performance and nutrient utilization in pigs weaned at 21 days of age. ASIAN
AUSTRALASIAN JOURNAL OF ANIMAL SCIENCES, 11, 285-292.
Lalles, J. P., Bosi, P., Smidt, H., & Stokes, C. R. (2007). Nutritional management of gut health in pigs around
weaning. Proceedings of the Nutrition Society, 66(02), 260-268.
Lallès, J. P. (2008). Nutrition and gut health of the young pig around weaning: what news. Archiva Zootechnica,
11(1), 5-15.
Mascarenhas, A. G., Ferreira, A. S., Donzele, J. L., FREITAS, R., Gomes, P. C., & OLIVEIRA, R. (1999).
Avaliação de dietas fornecidas dos 14 aos 42 dias de idade sobre o desempenho e a composição de
carcaça de leitões. Revista Brasileira de Zootecnia, 28(6), 1319-1326.
De Lange, C. F. M., Pluske, J., Gong, J., & Nyachoti, C. M. (2010). Strategic use of feed ingredients and feed
additives to stimulate gut health and development in young pigs. Livestock Science, 134(1), 124-134.
Nessmith Jr, W. B., Tokach, M. D., Goodband, R. D., & Nelssen, J. L. (1997). Defining quality of lactose sources
used in swine diets. Swine Health and Production, 5(4), 145.
Pluske, J. R. (2013). Feed-and feed additives-related aspects of gut health and development in weanling pigs.
Journal of animal science and biotechnology, 4(1), 1.
de Souzaa, T. C. R., & Landínb, G. M. (2004). Preferencia alimenticia y comportamiento zootécnico en lechones
alimentados con dietas formuladas con diferentes tipos de suero de leche deshidratado. Téc Pecu Méx,
42(2), 193-206.
Tokach, M. D., Nelssen, J. L., & Allee, G. L. (1989). Effect of protein and (or) carbohydrate fractions of dried
whey on performance and nutrient digestibility of early weaned pigs. Journal of animal science, 67(5),
1307-1312.
Zadow, J. G. (2012). Whey and lactose processing. Springer Science & Business Media.

53

Published by Center for Promoting Ideas, USA

www.jalsnet.com

Copyright © The Author(s)

Table 1. Calculated composition of the diets (as-fed basis)
7-35 d
36-56 d
DM, %
91.3
89.6
Lactose, %
15
7.5
CP, %
22.7
22.9
Lys, %
1.60
1.56
Thr, %
1.03
1.04
Trp, %
0.27
0.27
Met + Cys, %
0.93
0.93
Ca, %
0.78
0.80
P, %
0.71
0.69
Bioavailable P, %
0.43
0.40
ME, Mcal/kg
3.42
3.43
Fat, %
5.6
5.9
Crude fiber, %
2.3
2.7
Ash, %
7.6
7.3
Provided per kilogram of diet: vitamin A, 11,600 IU; vitamin D3, 1,100 IU; vitamin E, 22 IU; vitamin K, 4 mg;
riboflavin, 8.25 mg; D-pantothenic acid, 28 mg; niacin, 33 mg; and vitamin B12, 0.03 mg. Provided per kilogram
of diet: Zn, 165 mg; Fe, 165 mg; Mn, 33 mg; Cu, 16.5 mg; I, 0.3 mg; and Se, 0.3 mg.

Piglets (n)
Inicial body weight (kg)
Final body weight (kg)
ADG (kg/d)
FCR
Average cost (USD/kg feed)
Profit (USD/kg de PV)

Table 2: Performance parameters
T1
T2

T3

Pure lactose

Whey

Permeate

8
3.51±0.32a
23.13±1.81a
0.40±0.036a
0.941±0.08a
1.51
1.99

8
3.43±0.14a
23.24±2.59a
0,41±0.049a
0.948±0.14a
1.46
2.04

8
3.26±0.30a
23.98±1.77a
0,42±0.030a
0.899±0.06a
1.40
2.1

Same letters in the same row indicate no significant difference (P> 0.05)
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