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Abstract 

Herbal-Pro is a combination of herbal extracts (Carrot leaves) and probiotics (Effective Microorganism-4). Probiotic 
microbes have been shown to improve performance and nutrient absorption. Meanwhile, savonins in herbal leaves can 
suppress pathogenic bacteria.  It is interesting to study the effect of Herbal-Pro supplementation in drinking water to 
improve performance and suppress pathogenic bacteria in the intestines of duckling.  A total of 216 male Bali duckling 
aged 2 weeks with an average homogeneous body weight were randomly divided into 4 treatments and 6 replications 
in a completely randomized design.  The "Herbal-Pro" treatment was administered via drinking water, each at the level 
of: 0% as a control (A); 2% (B), 4% (C), and 6% (D), respectively. The results showed that the inclusion of Herbal-pro 
in drinking water were increased significantly (P<0.05) body weight gain, feed consumption, and feed efficiency. Herbal-
Pro administration at a level of 4-6% via drinking water was significantly different (P<0.05) in reducing the number of 
Coliform and E. coli bacteria in the duckling intestine.  It can be concluded that addition of 2-6% Herbal-Pro on drinking 
water of duckling from 2-10 weeks of age significantly improves growth and feed efficiency, and vice versa is able to 
suppress pathogenic bacteria in the intestines of ducklings. 
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1. Introduction

In general, intensive poultry farms often experience losses caused by Escherichia coli bacteria which can cause 
Colibacillosis [1]. Therefore, it is necessary to find alternatives to utilize the properties of herbal plants in combination 
with probiotics to replace antibiotics, because the use of antibiotics in poultry feed has been banned. 

In developing countries to treat various diseases, it is very dependent on herbal leaves. Because herbal medicinal plants 
have fewer side effects on the human body than antibiotics. Several research results show that compounds isolated from 
herbal leaves have anti-diabetic, anti-inflammatory,anti-hypertensive properties and anti-oxidant, and anti-
carcinogenic [2,3,4,5]. However, the results of studies on poultry showed different results. This is suspected by the dose, 
type of herb, and method of administration [6]. 

Research on carrot herbal leaves is interesting to study, because of its phytochemical properties and secondary 
metabolites which have antimicrobial activity that can degrade cell membranes of pathogenic bacteria in the intestine 
of poultry [7,8,9]. 

Probiotics can change the digestive microbial ecosystem, and also produce natural antibiotics (bacitracin, hydrogen 
peroxide, acidolin), thereby affecting the health and performance of the host. Probiotics have a good effect on livestock 
including improving health and feed efficiency [10]. Supplementation of probiotics in feed significantly increases the 
height of the villi and the depth of the jejunum crypts, so that the absorption of nutrients can be optimal.  In addition, 
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probiotic microbes were able to suppress the population of E.coli and Clostridium perfringens in the jejunum and cecum 
of pigs [11].  

Giving herbal extracts through broiler drinking water can stimulate growth and suppress pathogenic bacteria, and does 
not affect the performance of the liver, kidneys and blood lipid profile, and has the potential as an antidiabetic drug [1]. 
Likewise, giving probiotics to poultry improves performance and feed digestibility, but reduces the population of E.coli 
and Coliform in the intestines of chickens and pigs [12,13,14,15]. 

The combination of herbal leaf extracts and probiotics is expected to improve the performance and health of ducklings. 
This study aims to examine the effect of giving a mixture of carrot leaf extract and probiotics (Herbal-Pro) in drinking 
water on the growth of pathogenic bacteria in the intestine of ducklings. 

2. Material and methods 

2.1. Material 

The research was conducted at the Research Station, Faculty of Animal Husbandry, Udayana University on Jl. Raya 
Sesetan, Denpasar. The ducks used were healthy male Bali ducklings aged 2 weeks with homogeneous body weight. The 
ducklings were obtained from a Balinese duckling breeding business in Kediri District, Tabanan Regency, Bali.  The cage 
used was a battery colony cage made of wire and bamboo slats. The dimensions of each cage plot were: length 220 cm, 
width 150 cm and height 50 cm.  Each plot contained 9 healthy male Bali ducklings aged 2 weeks with homogeneous 
body weight. Each cage plot was equipped with a feeding trough made of PVC pipe and drinking water from a plastic 
gallon with a capacity of 5 liters. 

A total of 192 male ducklings (Anas sp.) 2 weeks old were randomized into 4 treatment groups, namely: drinking water 
without the addition of Herbal-Pro as a control (A), drinking water with 2% addition (B); 4% (C); and 6% (D) Herbal-
Pro, respectively.  Each treatment group with 6 replications with 48 ducklings.  All ducks were housed in battery colony 
cages made of wire and bamboo slats. 

The ration given was in the form of a mash consisting of a mixture of several feed ingredients, including: commercial 
concentrate, rice bran, corn, and a vitamin-mineral mix. Ration was made according to the needs of ducks based on the 
table of needs according to [16]. 

2.2. Methods 

The mechanism for carrying out the research began with the collection of carrot leaves obtained from post-harvest 
carrots in the Baturiti area, Tabanan Regency, Bali Province. After being washed clean, the carrot leaves were then 
blended and filtered with double cloth.The green liquid was then put into a plastic bottle and ready to be given to the 
ducks. 

2.3. The preparation of "Herbal-Pro" 

The preparation of "Herbal-pro" begins with mixing carrot leaf juice (herbal) with Effective Microorganism-4 
(probiotics) immediately before being given to the ducks, namely in a ratio of 9:1 (v/v). Effective Microorganism-4  (EM-
4) contains: fermenting microorganisms and synthetic microorganisms consisting of: lactic acid bacteria (Lactobacillus 
sp.), photosynthetic bacteria (Rhodopseudomonas sp.), Actinomycetes sp., Streptomyces sp., Yeast (yeast), and fungi that 
can decompose cellulose (PT. Songgolangit Persada, Jakarta). Giving was done simultaneously with feeding. 

2.4. Observed variables. 

The variables observed were: final body weight (FBW), body weight gain (LWG), feed consumption (FC), and feed 
efficiency (comparison between FC and LWG). To obtain total Escherichia coli used scatter method[1] in EMBA media, 
namely 5 g of digesta sample was put into an Erlenmeyer containing 0.1% peptone water solution with a volume of 45 
ml, resulting in a 10-1 dilution.  Planting at a dilution level of 10-1 to 10-7 was to count bacterial colonies that grow using 
the cup count method (30-300 colonies). 

The data obtained were analyzed with one-way analysis of variance, if there was a significant difference (P<0.05) 
between the treatments, then it was continued with Duncan's multiple range test. 
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3. Results and discussion 

3.1. Growth performance  

The impact of adding "Herbal-Pro" via drinking water on the performance of male ducklings aged 2-10 weeks is 
presented in Table 1.  Administration of "Herbal-Pro" via drinking water significantly (P<0.05) increased FBW, LWG, 
feed consumption (FC), and feed efficiency.  The average FBW in duckling groups B, C and D were: 11.65%; 10.96%; 
12.32% higher (P<0.05) than the duckling group A.  Live weight gains for 8 weeks in duckling groups B, C, and D, were: 
14.56%; 13.62%; and 15.40% higher than the duckling group control. 

Table 1 The effect of adding "Herbal-Pro" via drinking water to male Balinese ducklings aged 2-10 weeks on the 
performance of ducklings 

Variables Herbal-Pro level in dringking water (cc/100 cc)  

SEM 0 2 4 6 

FBW (g/birds) 1405.21a 1568.92b 1559.18b 1578.32b 41.937 

LWGs (g/bird) 1109.23a 1270.77b 1260.35b 1280.04b 40.072 

FC (g/bird/56 days) 4414.74a 4739.97b 4650.69b 4748.95b 61.735 

Feed conversion ratio 3.98a 3.73b 3.69b 3.71b 0.0305 

Note: a,b Values with different letters in the same line are significantly different (P<0.05); SEM = standard error of the treatment means 

Feed consumption for 8 weeks significantly (P<0.05) increased with the supplementation of "Herbal-Pro" via drinking 
water. Feed consumption in duckling groups B, C and D were: 7.37%; 5.35%; and 7.57% significantly (P<0.05) higher 
than the control duckling group (A). 

The FCR value is a comparison between FC and LWG in the same unit and time.  The lower the FCR value, the better the 
feed efficiency.FCR in duckling groups B, C, and D were: 6.28%; 7.29%; and 6.78%, higher (P<.0.05) than control grups. 
More detail is presented in Table 1. 

The results of the study found that the administration of Herbal-Pro through drinking water increased the FBW and 
LWG of ducklings. This increase was caused by Herbal-Pro containing various phytochemical compounds that have 
antimicrobial activity [17].  Herbal-Pro also contains probiotic EM-4 which can increase LWG and feed efficiency [18]. 
Probiotics in the digestive tract of ducklings can increase nutrient digestibility, so growth and feed efficiency can be 
optimal.As reported by [19] that probiotics through feed can increase production and feed efficiency in duckling. The 
increase in body weight gain of ducks is inseparable from the increase in feed consumption, so that the need for 
nutrients to support growth is met. Feed consumption is increased by the presence of Herbal-Pro in drinking 
water.Contrary to the research of [1] that addition of herbal leaves in feed can’t improve feed intake.  

Ducklings that received Herbal-Pro had better feed efficiency compared to those without Herbal-Pro.  Carrot leaves in 
Herbal-Pro contain high β-carotene which can be converted into vitamin A. Vitamin A functions in the differentiation of 
epithelial cells and maintains the digestive organs, so that nutrient absorption can be increased. Increasing the 
absorption of nutrients, especially protein, will increase protein synthesis and calcium intake, thereby increasing 
protein synthesis in meat [20]. Nutrient absorption will be optimal by reducing pathogenic bacteria in the duckling 
intestine,thus increasing duckling performance and feed efficiency. Giving herbal extracts to broilers significantly 
increases LWG and feed efficiency [21]. Different results were reported by [21], that the use of more than 4% carrot leaf 
meal in feed can reduce FBW, while FC have no effect. 

Probiotic Effective Microorganism-4 used in Herbal-Pro can act as a probiotic in the digestive tract of ducklings, thereby 
increasing enzymatic activity and absorption of food substances. Reported by [10,19] that the use of probiotics in feed 
can increase feed digestibility , as well as improve the nutritional quality of feed. 

3.2. Coliform and Eschericia coli bacteria 

In Table 2, the effect of giving "Herbal-Pro" via drinking water to ducklings from 2-10 weeks of age on the population of 
Coliform and E.coli in the duckling intestine is presented.  Total Coliform both in the duckling groups C and D decreased 
significantly (P<0.05) lower than the duckling group A. 
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Table 2 The effect of giving "Herbal-Pro" via drinking water to male Bali ducklings from 2-10 weeks of age on the 
population of Eschericia coli and Coliform bacteria in the duckling intestines 

Variable 

 

Herbal-Pro” level in dringking water (cc/100 cc) Normal 

0 2 4 6 

Total Coliform 

(CFU/g) 

1.38 x 106 ± 

0.75 x 106a 

0.19 x 106 ± 

0.24 x 106a 

7.29 x 105 ± 

0.13x105b 

6.95 x 105 ± 

0.36 x 105b 

4.0 x 106 – 

9.4 x 106 

Total E. coli 

(CFU/g) 

1.35 x 104 ± 

0.82 x 104a 

1.24 x 104 ± 

0.18 x104a 

9.71 x 103 ± 

0.53 x 103 b 

8.52 x 103 ± 

0.31 x 103b 

104 - 105 

Note: a,b Values with different letters in the same line are significantly different (P<0.05); Cfu = cell forming unit  

Administration of"Herbal-Pro" via drinking water to ducklings from 2-10 weeks of age at a level of 4-6% (duckling group 
C and D), can significantly decrease E.coli in the intestine.  The total E.coli in duckling C and D were: 28.97% and 36.89% 
significantly (P<0.05) lower than the control. 

The results of laboratory tests, it turns out that herbal leaf extract has quite strong E. coli antibacterial activity [1], so 
administration via drinking water can reduce the number of pathogenic bacteria in the duckling intestine.  Eschericia 
coli bacteria are commensalistic bacteria in poultry and their presence in excreta is very high, so they can be agents of 
disease transmission [22].  Eschericia coli bacteria cause Colibasilosis in poultry [23]. The E. coli bacteria consists of a 
single layer of peptide glycan on its cell wall, does not contain teichoic acid, but contains polysaccharides and is more 
susceptible to mechanical and chemical damage [22].  Phenolic and terphenoid compounds can inhibit the growth of S. 
aureus and E.coli bacteria [1,24]. The ability of inhibition against bacteria is highly dependent on the type and 
concentration of herbal extracts [9]. 

The existence of Effective Microorganism-4 in Herbal-Pro can act as a probiotic in the digestive tract of ducklings. Lactic 
acid bacteria in EM-4 can create an acidic environment in the intestine, thus suppressing the growth of pathogenic 
bacteria [25]. Besides that, competition between pathogenic bacteria and probiotic microorganisms causes pathogenic 
bacteria to not live in the digestive tract [10].  According to [26], probiotic microbes are one of several methods to reduce 
Salmonella infection in poultry.  Probiotics can eliminate Salmonella colonization, enhance intestinal immunity, and 
strengthen the intestinal barrier in chicken intestines [27,28].  Chang et al.[29] reported that feed supplementation with 
multi-strain probiotics can improve gut microbiota and induce different cytokine expression patterns in Salmonella 
infection. According to [30], Salmonella infection can reduce growth performance and cause dysbacteriosis.  

4. Conclusion 

It was concluded that the administration of 2-6% Herbal-Pro via drinking water could increase growth and feed 
efficiency of ducklings.  Conversely, it can suppress Coliform and E. coli bacteria in the intestines of ducklings.  
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