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performance and gastrointestinal health of layer
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Abstract. This study was conducted to determine the effect of
herbals on the production performance and gastrointestinal health of
layer hens. There were 50 layer hens used and assigned randomly into
two different types of diets namely, basal diet (T0) and basal diet+3ml
herbals/1000g ration (T1) with each treatment consisting of 25 birds.
Meanwhile, the herbals supplemented into the poultry feed consisted
of tumeric, sambiloto leaves, soursop leaves, ginger, and lemongrass.
Consequently, the T-test results showed that supplementation of
herbals on treatment 1 (T1) statistically had no significant difference
with treatment control (T0). The study concluded that the herbal mix
could be used as a feed supplementation in a layer basal diet.
Keywords: Herbals, Gastrointestinal, Layer hens, Production
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1. Introduction

The use of antibiotic growth promoters increases the antimicrobial resistance in consumers
of poultry products. Therefore, the layer hen industries are looking for other additives that
are safer for consumers. Herbals are medicinal plants that contain certain bioactive
compounds and can be used in the livestock industry as feed additives [1]. They can be used
as natural growth promoters (NGPs) developed as feed supplements to increase immunity,
production performance, and gastrointestinal health [2]. Herbal mixture supplementation
hopefully can improve the histomorphology and microflora of the small intestine. A previous
study shows that herbals provide positive benefits in the maintenance of layer hens.
Sambiloto leaf, which has a ratio of 0.4%, is a type of herbal that has been reported to
improve performance. Also, the herbal mix containing 2.5% of turmeric and garlic was
reported to improve duodenal histomorphology and stimulate growth performance [2].
Herbals as feed additives to layer hens were expected to improve intestinal histomorphology.
Based on this, an in-depth study is needed to prove its effectiveness in intestinal health.
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2. Material and methods

2.1 Materials

The mixture of herbals consisted of tumeric, sambiloto leaves, soursop leaves, ginger, and
lemongrass, Layer basal diet free antibiotics, containing 2800 kcal/kg metabolism energy
and 17% crude protein.

2.2 Experiment

A total of 50 laying hens that had been in production for 34 weeks were randomly divided
into two treatment groups. A total of 25 birds for TO: basal diet with no supplementation
(controls) and 25 birds for T1: basal diet supplemented with 3 ml herbals/1000 g ration.

2.3 Evaluation

The parameters observed were production performance, which includes feed consumption.
Feed consumption was calculated by weighing the remaining feed each day and comparing
it to the amount of feed given. In addition, feed consumption was cumulatively calculated by
summing the total weekly consumption of initial to the end of maintenance. The
histomorphological parameters observed included villi height, villi width, and crypt depth.
To produce the histomorphological preparate, each segment was cut 4cm long and fixed with
a 10% formalin solution. Then, the gastrointestinal health preparate was observed using an
optical microscope. Using the Optilab viewer software, sample measurements were
performed on three areas of each slide, for each parameter. Villi height was measured from
the tip to the villi base and width was measured from the width of the villi base and the
collected data then was analyzed by T-Test.

3. Result and Discussion

Table 1 shows the results of production performance and histomorphology parameters. The
result showed that the poultry diets containing herbals (T1) had higher villus height, width,
and crypt depth in all segments than the birds fed with the basal diet, which showed no
statistical significance. Also, the herbal supplementation showed improved intestinal
histology by increasing villous height and intestinal absorptive surface [3] [4]. The increase
in villi height occurred because the herbals have antimicrobial properties that can inhibit the
growth of pathogenic bacteria. Furthermore, medicinal plant supplementation to poultry diets
can improve feed efficiency because it affects the microbial population balance [5]. Bioactive
compounds contained in the herbals mix in this study were antibacterial such as alkaloids,
flavonoids, and essential oils. These compounds have an antibacterial mechanism that
disrupts the peptidoglycan on the bacterial cell. Herbals inhibit the production of B-lactamase
from microorganisms preventing the formation of the peptidoglycan-based bacterial cell
wall. They damage the cytoplasmic membrane which can inactivate the bacterial enzyme
system and cause death.



BIO Web of Conferences 33, 04002 (2021) https://doi.org/10.1051/bioconf/20213304002
ICAVESS 2021

Table 1. The effect of herbals supplementation on Production performance, Villous height, width,
and Crypt depth on all treatment group

Parameters Treatment
TO T1

Duodenum
Villus height (um) 1342.33+£29.18™ 1347.92+35.49™
Villus width (um) 137.28+£21.83™ 139,77+26,38™
Crypth depth (um) 180.05+0.78™ 198.96+1.30™
Jejunum
Villus height (um) 1182.82+33.41™ 1189.56+32.75™
Villus width (um) 136.95+£20.55™ 141.05+£20.05™
Crypth depth (um) 230.74+1.50" 265.80+1.38™
Ileum
Villus height (um) 804.00+£33.50™ 892.22+37.73™
Villus width (um) 128.80+18.87™ 148.25+11.66™
Crypth depth (um) 144.09+0.72™ 164.94+0.64 ™
Production performance
Feed Intake (g/bird/day) 115.76+0.50™ 115.20+£0.17™
Egg Weight (g) 58.94+27.94 ™ 59.13+21.16™

Based on Table 1, the villus height, width, and crypt depth of the ileum segment are the
lowest. This is because of the pancreas activity of a-amylase in the duodenum, which
produces maltose, maltotriose, and o-limit dextrins from the breakdown of carbohydrate
complex [6]. Moreover, sucrase-isomaltase and glycosidase were widely distributed and
active in the proximal jejunum. The presence of these enzymes causes the process of
digestion and absorption of monosaccharides that occurs in the duodenum and jejunum
segments. Herbals antioxidants could act as a defense system preventing free radicals from
damaging the animal's body thereby protecting against infection and degenerative disease
[7]. Additionally, the increase of villi height potentially increases the capacity of endocrine
glands in producing digestive enzymes [8] and can improve digestibility and nutrient
transport for the metabolic processes in the body. The absorption of nutrients in the intestine
can trigger the expansion of villi resulting in optimal villi growth. Histology of duodenum,
jejunum, ileum of treatment control (TO0), and treatment herbal supplementation (T1) are
shown in figure 1 and figure 2.

(a) Duodenum TO  (b) J\uéjunum TO (©) leum TO

Figure 1. Histology of duodenum, jejunum, and Ileum of treatment control (TO)
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(a) Duodenum T1 » (b) Jejunum T1 (c) leum T1

Figure 2. Histology of duodenum, jejunum, and Ileum of treatment control (T0)

The surface of the intestinal tract was coated with viscoelastic mucous gel which acts as
a natural defense system and helps the absorption of nutrients [9]. Furthermore, the increase
in intestinal villi height and the ratio between intestinal villi height and cryptic depth were
indicative of an increase in nutrients absorption area and function [10]. Herbal mix affects
the jejunum histomorphology and has a beneficial effect on the intestinal mucosa in terms of
cellular infiltration, and intestinal health [11]. Histomorphology data supported the result of
growth performance, indicating that the herbal supplemented treatment resulted in optimum
performance than control (TO0). Herbal supplementation in feed affects intestinal and
pancreas enzymes activity which increased bile flow. In addition, the increase of digestive
enzyme secretion could improve nutrient digestibility and production performance [12] [13].
Herbal bioactive works directly as an immune response that improves production
performance [14] [15] [16].

4. Conclusion

Based on the result, histomorphology of villus height, width, and crypt depth in herbal
supplementation treatment (T1) were not statistically different from (T0). Although in the
determination, T1 was higher than T0, the herbal mix could be used as a feed additive in the
layer basal diet.
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