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Evaluation of an amylolytical enzymatic product given to 

piglets during the weaning crisis
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ABSTRACT

The purpose of the experiment was to test an enzymatic preparation given 

to growing pigs and to determine the optimal dose of including it in the dietary 

compound feeds. The trial was conducted 54 Large White piglets. The use of 

the amylolytical preparation did not influence significantly the body weight and 

average daily gain of the piglets during the weaning crisis, possibly because the 

compound feed nutrients were optimal for this category of pigs. Feed 

conversion ratio improved by 1.52% and 4.04%, respectively in the treated 

groups compared to the control group. The results suggest the efficiency of 

using enzymatic preparations in the formulations of compound feeds that are 

deficient in nutrients.
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INTRODUCTION

The biotechnological products, among which the enzymes, provide the 

nutritionists with a range of possibilities to stimulate the digestive and 

metabolic processes in animals and thus to improve the biological and economic 

efficiency of the forages. The addition of specific exogenous enzymes to the 

compound feeds for pigs or poultry increases their performance and protect the 

environment by depressing the nitrogen and phosphorus excretion. These 

aspects are supported by the scientific investigations that support the correlation 

between the genetic progress in pigs and the changes in the category and age-

specific diets, so that the response of the animals to the enzyme treatment does 

not depend only on the substrate but also on the physiological capacity of the 

animals to use the nutrients.

Longland et al., 1993 cited by David Kitchen, 1997, showed that the cereal-

based diets that are used in Romania too, contain important amounts of non-

starch polysaccharides (NSP) which is why their digestibility is poor and the 

animals need a long period of adaptation so as to maximise the digestibility. 
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This is why, feed conversion efficiency is poor during the adaptation period and 

the cost / kg of gain is high due to the low average daily gain.

According to Diertik and Decuypere 1994, the enzyme treatment of pig 

diets is an efficient solution to alleviate the adverse effects of NSP on animal 

production.

When the diets include large amounts of cereals (wheat, barley) it is 

difficult to evaluate the efficiency of the enzymes because they often act on the 

arabinoxylanose and -glucanose of the cereals (J. Pluske, Alltech, 1998). 

The purpose of or experiment was to test the enzymatic preparation in 

growing pigs feeding and to determine the optimal dietary level. The fact that 

the enzymatic preparations have an effect on nutrient bioavailability justifies 

their use in growing pigs diets where they act as biocatalysers that complete the 

endogenous enzymes particularly during the weaning crisis.

MATERIAL AND METHODS

The polyenzyme preparation was developed by INCDSB - Bucharest and

BIOTECHGEN – Bucharest from a strain of Aspergillus niger cmgb 401 put on 

a zeolite (natural aluminosilicate) carrier and kept at 40

0

C. At an interval of 3 

weeks it was analyzed for its enzymatic activity (Table 1). The inclusion dose 

was 2 and 5 kg enzymatic product / ton of compound feed.

Table 1 Enzymatic activity of the preparation

Specification Activity

Amylolytical 1080 UDNS/g

Proteolytical 22.4 UP/g

Cellulosolytical 5.2 U/g

The stability of the enzymatic preparation after 3 weeks was 98% and the 

enzymatic activity of the compound feed was 94%.

The polyenzymatic product was tested in a trial on growing pigs in the 

experimental farm of IBNA on three homogenous groups that received similar 

compound feed formulations that differed only by the enzyme included in the 

vitamin-mineral premix.

The trial was conducted for 18 days during the weaning crisis on 54 Large 

White piglets (Table 2). The animals were kept under identical environmental 

conditions in 3 pens × 6 piglets per group. The animals had free access to the 

water and feed. The compound feed (CF) intake was recorded on a daily basis. 

The animals were weighed in the beginning and the end of the experiment.. 

Table 2 Experimental design

Item C E1 E2

Number of piglets (animals) 18 18 18

Duration of the experiment (days) 18 18 18

Enzyme preparation, kg / ton CF - 2 5
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During the trial we monitored the average daily feed intake, body weight 

and the average daily gain.

All animals received the same compound feed formulations (Table 3). The 

variable element was the enzyme included in the vitamin-mineral premix in 

different amounts for E1 (2 kg preparation / ton CF) and E2 (5 kg preparation / 

ton CF). The cereal ingredients were wheat (30%), which has a high level of 

xylan and arabinoxylan and corn included to optimize the dietary energy 

balance.

Table 3 Compound feed formulations and quality parameters

Item C E1 E2

Corn 28.31 28.31 28.31

Wheat 30.00 30.00 30.00

Soybean meal 8.00 8.00 8.00

Full fat soybeans 10.00 10.00 10.00

Powder milk 15.00 15.00 15.00

Fish meal 4.00 4.00 4.00

Lysine 0.49 0.49 0.49

Methionine 0.20 0.20 0.20

Premix with choline 0.10 0.10 0.10

Monocalcium phosphate 1.70 1.70 1.70

Calcium carbonate 1.10 1.10 1.10

Salt 0.10 0.10 0.10

Vitamin-mineral premix P1 1.00 1.00 1.00

Analyzed

Crude protein (%) 21.62 21.62 21.62

Metabolisable energy

Kcal

MJ/kg CF

3320

13.89

3320

13.89

3320

13.89

Lysine (%) 1.50 1.50 1.50

Methionine + cystine (%) 0.90 0.90 0.90

Calcium (%) 1.10 1.10 1.10

Phosphorus (%) 0.90 0.90 0.90

Statistic calculations

The experimental data were processed statistically (mean, variance, 

standard deviation) to:

Ø show how representative is the mean value;

Ø compare 3 samples and determine the degree of homogeneity;

Ø quantify the influence of the enzymatic factor on the variance of the 

targeted quality parameters.

The Student test was used to test the difference between treatments. The 

interpreted results were used to draw conclusions and make recommendations.
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RESULTS AND DISCUSSIONS

Monogastric animals produce only enzymes that are able to hydrolyse 

starch carbohydrates with alpha bonds. They do not secrete enzymes specific to 

carbohydrates with beta bonds that may decomposed NSP to digestible mono-

and polysaccharides. When NSP are not digested they ferment and produce 

gases and volatile fatty acids that are of no use to the animal. In this context, the 

use of exogenous enzymes completes the endogenous production of enzymes 

and improves nutrient bioavailability making feeding more efficient.

The use of two enzyme levels in our trial is in agreement with the 

statements of Aumaitre and Carring, 1978, Carring et al., 1978, cited by David 

Kitchen, 1997, according to whom the digestibility of the forage substrate varies 

with the type and concentration of the enzymes of the digestive tract. This 

shows the opportunity of enzyme supplements.

The animals had an average initial weight of 8 kg. After 18 experimental 

days we performed the final weighing and the data were processed with the 

Student test (Table 4, Fig. 1). Groups E1 and E2 displayed better animal 

performance but there were no significant differences in body weight and 

average daily gain (P>0.05). 

According to David Kitchen, 1997, a possible explanation of improved 

piglet performance due to the enzyme supplementation is the effect on factors 

such as time of intestinal passage of the feed, the endogenous productions, the 

changes in NSP, fibre degradation or modification.

Table 4 Piglet performance

Item C E1 E2

Initial body weight (kg) 8.75 8.71 8.96

Final body weight (kg)* 12.75 a ± 1.94 12.83 a ± 1.90 13.23 a ± 2.86

Average daily gain (kg) 0.222a ± 0.09 0.229a ± 0.08 0.237a ± 0.12

Average CF intake (kg) 0.439 0.446 0.450

Feed conversion ratio

(kg CF /Kg gain)

1.98 1.95 1.90

*the same superscript shows not significant differences between groups (P>0.05)

Inborr, 1944 cited by David Kitchen, 1997, states that the best responses 

were observed in piglets from farrowing to 30 kg treated with enzyme 

supplements. In fact, the enzymes must analyzed within the context of the diets 

for the post-weaning stress so as to attain the weight gain allowed by their 

genetic potential. In this respect, the nutritionists must consider two antagonistic 

factors: on the one hand the average daily gain as an expression of maximizing 

feed intake (Whittemore, 1985, cited by David Kitchen, 1997) and the 

improvement of ingredient digestibility. The increased feed intake may reduce 

nutrient digestibility, however, by increasing the passage rate limiting thus the 

digestive effect of the enzymes and the absorption. Therefore, a reduced feed 

intake increases nutrient digestibility.
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Figure 1 Body weight gain

The average daily gain (Table 4, Figure 2) also displayed a slight 

improvement in groups E1 (0.237 kg) and E2 (0.229 kg) compared to C (0.222 

kg) but the differences were not significant. David Kitchen, 1997, estimated that 

the supplementary dietary enzymes alleviate the antinutritive effect and 

production may become more efficient. Since the trial was conducted during the 

period of weaning crisis the lower performance may be due to the stress 

associated to shifting to feeding mostly on maternal milk to feeding only on 

solid compound feeds.

Figure 2 Average daily gain
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The average daily feed intake was similar in all three groups (Table 4, Fig. 

3). The experimental groups displayed a better feed conversion efficiency (1.95 

kg CF/kg gain for E1 and 1,90 kg CF/kg gain for E2) compared to the control 

group (1.98 kg CF/kg gain). 

The physiological state of the piglets at the end of the experiment is a 

guarantee for their subsequent development.
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Figure 3 Average daily feed intake (kg) and feed conversion ratio (kg CF/Kg gain)

CONCLUSIONS

The use of the predominantly amylolytical enzyme preparation did not 

influence significantly body weight or the average daily weight gain of the 

piglets during the weaning crisis, possibly because the compound feed had an 

optimal balance of nutrients for this category of pigs.

Feed conversion ratio improved by 1.52% and 4.04% in groups E1 and E2 

compared to the control group.

These results suggest the efficiency of including enzyme preparations in 

compound feeds formulations that are nutrient-deficient.
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