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ABSTRACT 

 

This study evaluated the effects of dietary supplementation with Typha domingensis Pers. fruit 

flour (TDF) and its aqueous extract (TDE) on growth performance, physiological responses, and gut 

microbial balance in broiler chickens. A total of 216 one-day-old chicks were allocated at seven days 

of age into six treatment groups. Birds received either a basal diet (T1, control), TDE supplementation 

in drinking water at 5 or 15 mL/L (T2 and T3), TDF inclusion in feed at 5 or 15 g/kg (T4 and T5), or a 

combined supplementation of TDF and TDE at 7.5 units each (T6). Supplemented groups exhibited 

significant improvements (p ≤ 0.05) in final body weight, body weight gain, feed conversion ratio, pro-

duction index, performance index, and economic efficiency compared with the control group. Addi-

tionally, the relative weight of the bursa of Fabricius increased, whereas abdominal fat deposition de-

creased. Blood biochemical analysis revealed significant reductions in serum cholesterol, triglycerides, 

low-density lipoprotein (LDL), aspartate aminotransferase (AST), and alanine aminotransferase (ALT), 

accompanied by increased high-density lipoprotein (HDL) levels. Antioxidant status was enhanced, as 

indicated by elevated superoxide dismutase (SOD) and glutathione peroxidase (GSH-PX) activities. 

Microbiological assessment demonstrated reduced total bacterial counts and Escherichia coli, along-

side increased populations of beneficial Lactobacillus spp. In conclusion, supplementation with TDF 

and TDE positively influenced growth performance, metabolic health, antioxidant capacity, and intesti-

nal microbial balance in broiler chickens, suggesting their potential as natural feed additives to improve 

poultry productivity and health. 
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INTRODUCTION 

 

 Typha domingensis Pers. (cattail) is a glob-

ally widespread aquatic plant, also known as 

Bardy (papyrus). It is a perennial plant with 

lance-shaped leaves, fast growing, belonging to 

the Typhaceae family. There are over 500 spe-

cies of Typha plants worldwide, along with ap-

proximately 104 genera, which can grow exces-

sively in tropical wetlands, reaching lengths of 

up to 2-3 meters (Sorourian et al. 2020; Pandey 

et al., 2022). In southern Iraq, particularly in var-

ious regions, particularly in various regions of 

Basrah province, Typha domingensis (Pers.) is 

widely distributed in marsh areas (Maki et al., 

2024). Its pollen is yellow and rich in nutrients, 

including vitamins, minerals, and flavonoids.The 

flavonoids present in the pollen are responsible 

for its yellow color Aljazy et al., 2021), and have 

antioxidant properties that help protect against 
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oxidative damage (Avcı et al., 2023), and offer 

antimicrobial benefits (Al-Mazirah et al., 2021). 

Pollen extracts from various plant species contain 

bioactive compounds (gamma-sitosterol, catechol, 

propionic acid, phenols, and palmitoleic acid), 

these compounds, along with flavonoids and es-

sential minerals, can benefit the human body 

(Aljazy et al., 2021).  

 The bioactive polyphenolic compounds in the 

Typha domingensis plant have been shown to 

lower blood pressure associated with hyper-

lipidemia (Akram and Jabeen, 2022). Dilshad et 

al. (2024) found that the n-butanol fraction of 

Typha domingensis Pers. exhibits significant anti-

oxidant activity, contains a wide range of bioac-

tive metabolites, and shows strong antidiabetic 

effects. Furthermore, in vitro and in vivo experi-

ments have demonstrated significant analgesic 

and anti-inflammatory properties of T. domingen-

sis Pers. This research therefore supports the 

plant's efficacy in pain relief and the treatment of 

inflammatory diseases (Dilshad et al., 2024). Ad-

ditionally, alkaloids isolated from the fruit have 

been shown to act as hepatoprotective agents, sug-

gesting the potential for developing natural hypo-

glycemic agents with antioxidant effects 

(Bukhibkh et al., 2022). The pollen of Typha 

domingensis has also demonstrated inhibitory ef-

fects against bacterial and fungal isolates, includ-

ing those that can cause diseases in humans (Al-

Mazirah et al., 2021). The vegetative part of 

Typha domingensis has been found to have sever-

al bioactive properties.  

 The ethanolic extract from this part showed 

antibacterial activity against Staphylococcus aure-

us, Streptococcus faecalis, and Klebsiella pneu-

monia (Khalid et al., 2022). Several phytochemi-

cals in the plant extract also exhibit antibacterial 

activity (Al-Mazirah et al., 2021; Elfar et al., 

2025). Moreover, the water extract of Typha 

domingensis has found to have anti-tumor proper-

ties (Aziz and Alhammer, 2021). The edible parts 

of the Typha plant, including rhizome, shoots, and 

pollen, have been consumed as food in various 

countries such as Southern Iraq, India, South 

America, China, and New Zealand (Zhang et al., 

2020). These parts can be eaten fresh or cooked, 

and they can also be used to make desserts sweet 

treats like "Khurrait" (Aljazy et al., 2021). The 

potential use of Typha domingensis for animal 

feed has been reported by Mosa and Garba 

(2022). Research has shown that incorporating 

Typha silage into beef cattle diets has no adverse 

effects on feed intake, blood profile, production 

costs, or growth performance (John et al., 2022).  

  To our knowledge, this is the first study to 

incorporate papyrus fruit flour into broiler feed; 

therefore, this study was designed to investigate 

the positive effects of Typha domingensis Pers. 

fruit flour and its aqueous extract on the perfor-

mance of broiler chickens. We hypothesized that 

these natural feed additives would enhance the 

productivity of broilers without adversely affecting 

their health. 

 

MATERIALS AND METHODS 

 

Plant Material and Preparation of Plant Ex-

tract 

 The flour of Typha domingensis Pers. fruit 

was purchased from a local market in Basrah City, 

Iraq. Aquatic extract of Typha domingensis Pers. 

fruit flour was prepared as described by Almeida 

et al., (2017) by taking 10 g of flour and adding it 

to 100 milliliters of distilled water. The mixture 

was placed in a shaking incubator at 40°C. The 

extract was filtered through Whatman no.1 filter 

paper. The filtrate was then evaporated in a rotary 

evaporator below 40°C. Finally, the resulting fil-

trate was kept as the extract and stored at a tem-

perature of 4°C until use. 

 

Birds and Experimental Diets 

 This study was conducted at the Poultry farm, 

Faculty of Agriculture, University of Basrah for a 

period of 35 days from 14thApril 2024 to 18 May 

2024. A total of 216 day-old chicks were randomly 

divided into six treatment groups, each containing 

three replicates of twelve birds. All chicks were 

given a basic corn and soybean meal diet for 35 

days throughout all growth stages, including the 

starter stage (1–21 days) and the grower stage until 

the end of the experiment.The dietary experi-

mental treatments were as follows: - T1 (control): 

Basal diet without supplements - T2 and T3: 

TDE  at 5 and 15 ml/l in drinking water - T4 and 

T5: TDF  at 5 and 15 g/kg in the basal diet respec-

tively- T6: TDE at 7.5 ml/l in drinking water plus 

TDF at 7.5 g/kg in the basal diet. Typha domingen-

sis was added from the 7th days of age until 

slaughter at 35 d. The basic diet was formulated to 

meet broiler chicks' nutrient needs according to 

their age (as illustrated in Table 1). Throughout the 

experiment, the chicks had unlimited access to 
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both feed and water, and all groups received con-

sistent hygienic and managerial conditions. 

 

Bird's Performance 

 Live body weight (LBW) of the chicks was 

recorded at 7 and 35 days of age after two hours 

of not feeding. Body weight gain (BWG) was 

calculated as the change in body weight from 7-

35 days of age, and feed intake (FI) was recorded 

for the corresponding periods. The feed conver-

sion ratio (FCR) was then calculated. The birds' 

mortality was recorded on the day when it oc-

curred. Production index was calculated using the 

formula described by Naji (2006): 

Production index =  

Where:  

Livability percentage = 100 – mortality percent-

age.  

Feed conversion ratio (FCR) = (Total feed given/

Total live weight). 

 The performance index was calculated using 

the formula presented by North (1981): 

Performance index (PI) = (LBW kg/FCR) ×100  

 After recording the total weight of marketed 

birds (kg) and calculated FCR, the economic effi-

ciency (EE) was calculated according to the fol-

lowing formula:  

Economic efficiency (EE) = Feed cost (ID feed 

intake/kg live weight) × FCR 

 

Evaluation of Carcass Traits     

 After the trial period, three birds from each 

treatment were randomly taken and then fasted 

for six hrs. After fasting, the birds were weighed 

and then slaughtered by bleeding and eviscera-

tion. The liver, gizzard, heart, bursa, spleen, and 

abdominal fat pad weights were recorded and ex-

pressed as a percentage of the live weights. Dress-

ing percentage was determined using the formula: 

Dressed weight/live weight × 100.  

 

Estimation of Biochemical Parameters      

 On the 35th day, 5 ml of blood samples were 

drawn from three birds per treatment through the 

wing vein into anticoagulant-free bottles and were 

used to determine blood biochemical compo-

nents. The serum was separated by centrifugation 

and stored at −20 0C for further analysis. The req-

uisite stored samples were evaluated for liver 

function test (total protein, albumin, globulin, glu-

cose), lipid profile (total cholesterol, high-density 

lipoprotein cholesterol, low-density lipoprotein 

cholesterol, and triglycerides using commercially 

available kits supplied by BIOLABO-SAS Com-

pany, and the assay was done according to the 

manufacturer's instructions. The liver enzymes 

test (Aspartate aminotransferase, Alanine ami-

notransferase), were measured by using diagnos-

tic kits (QCA, Amposata, Spain).  The ELISA 

(Enzyme-Linked Immune Sorbent Assay) was 

Table 1. Ingredients and nutrient composition of broiler basal diet (%) 

Ingredients 
Starter 

(1 21d) 

Grower 

(22 35d) 
3Calculated composition 

Starter 

(1 21d) 

Grower 

(22 35d) 

Maize 53.80 54.80 ME (kcal/kg) 3012.76 3149.43 

Wheat 6.00 9.00 Crude protein  23.13 21.62 

Soybean meal (48%) 32.30 29.0 Crude fiber  3.85 3.72 
1(40%) Broiler concentrates 5.00 4.00 Calcium  0.90 0.61 

Soya oil 1.45 1.75 Available phosphorus  0.45 0.41 

Dicalcium phosphate (18. 0.50 0.50 Lysine  1.12 1.03 

Limestone  0.50 0.50 Methionine + Cystine  0.78 0.73 

(Vit. & Min )2Premix  0.20   0.20 Energy: protein 130.28 145.66 

Salt 0.25 0.25    

contains the following: 40% CP, 3.8% CF, 10% calcium, 4.5% available phosphorus, 1.8% lysine, 0.55% concentrate Broiler 1

Premix provides the following 2methionine, 2.89% methionine + cysteine, Metabolizable energy 2800 0kcal/kg, 0.14% Sodium. 

nutrients (per kilogram of diet): Vitamin A, 6 mg; vitamin D3, 0.15 mg; vitamin E, 40 mg; vitamin K3, 4 mg; B1, 3 mg; B2, 12 

mg; B6, 10mg; vitamin B12, 0.04 mg; niacin, 60mg; choline chloride, 700 mg; calcium D-pantothenate, 20 mg; folic acid, 2 mg; 

Biotin, 0.2 mg; Iron, 90 mg; Copper, 30 mg; Manganese, 120 mg; Zinc, 140 mg; Iodine, 4 mg; Selenium, 0.8 mg; Calcium, 

Calculated composition: NRC (1994) feed ingredient tables were used for calculation330.8%.  
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used to estimate the activity of antioxidant en-

zymes in serum (superoxide dismutase, glutathi-

one peroxidase) using the standard ready-made 

kit from IBM International GMBH, Germany. 

The activity of catalase  in serum was assayed 

using a standard ready-made kit produced by 

ABO Swiss Company. Sample readings were 

performed using a spectrophotometer with a light 

wavelength adequate for each parameter.  

 

Ileal microbial count      

 Three birds from each dietary group were 

randomly chosen for microbial sampling. On day 

35 of the trial, these birds were sacrificed, and 

fresh intestinal contents from the ileum were col-

lected from each bird. The collected digesta sam-

ples were diluted using a normal saline solution. 

Different selective media, such as nutrient agar, 

MRS agar, and MacConkey agar, were used to 

assess the microbial populations, including total 

bacterial count, Lactic acid bacteria, and Esche-

richia coli. After incubation, the microbial colo-

nies grown on each type of selective agar medi-

um would be counted and identified. 

 

Statistical Analysis    

 Results were analyzed by one-way ANOVA 

using the SPSS software package program 

(2018). The differences were tested using Dun-

can’s multiple-range test (Duncan, 1955). Signifi-

cance value was set at P≤0.05.  Results were pre-

sented as mean and pooled standard error of the 

mean (SEM).  

 

RESULTS AND DISCUSSION 

 

Productive Performance Parameters 

 The effects of dietary supplementation with 

Typha domingensis Pers fruit powder or its aque-

ous extract on the productive performance of 

broiler chicks are presented in Table 2. The live 

body weight at 7 days, feed intake from 7 to 35 

days, and livability did not differ significantly 

(p≥0.05) among the treatment groups. However, 

the final body weight of the broilers fed the sup-

plemented diet significantly increased (p=0.04) 

compared to those fed the control diet. Addition-

ally, total weight gain was positively influenced 

by the treatments. Feed conversion ratio (FCR) 

values were better in the supplementary groups 

than in the control group. Furthermore, broilers 

fed diets with T. domingensis supplements had 

significantly (p=0.033) better production index, 

performance index (p= 0.036), and economic effi-

ciency (p=0.050) than the control group. The 

highest value of the production index was 

achieved in the third treatment (15 ml/l TDE), 

which reached 468.03. In contrast, the fifth treat-

 

 

Table 2.  Productive performance of broiler chicks as influenced by T.  domingensis   supplementation (7-35 days) 

Parameters 
1Dietary treatments 

2SEM P-value 
T1 T2 T3 T4 T5 T6 

LBW 7 d (g) 207.75 211.14 211.58 208.86 209.06 207.31 0.632 0.283 

LBW 35 d (g) 7c1963.6  ab2070.70 ab2096.43 b2038.50 a2119.22 ab2098.47 14.692 0.004 

BWG 7-35 (g) c1755.92 ab1859.56 ab1884.85 b1829.64 a61910.1 ab61891.1  14.715 0.005 

FI 7-35  

(g/bird) 
2560.59 2340.85 2413.52 2390.32 2413.45 2408.13 35.039 0.658 

FCR 7-35 

(feed/gain) 

a1.46 

1.30 
b1.26 b1.28 b1.31 b61.2  b71.2 0.024 0.050 

Production 

index 
b363.69 a458.14 a468.03 447 .a19 a452.23 a457.86 11.063 0.033 

Performance 

index 
b134.82 a165.01 a163.81 a157.10 a168.00 a165.17 3.568 0.036 

Economical 

efficiency 
a1275.4  b962.04 b996.45 b21038.0  b974.23 b990.35 36.269 0.050 

Livability(%)  94.45 100 100 99.67 94.45 97.22 1.123 0.497 

Means followed by different letters in each row as significantly different at p≤0.05.c -a  

  .T -extract at 5, and 15 (ml/l) in drinking water; T4, and T5Typha domingensis  -Treatments: T1, control (Basal diet); T2, and T3 1

at  flourT.  domingensis extract at 7.5 (ml/l) in drinking water + T.  domingensis  -at 5, and 15 (g/kg) in basal diet; T6 flourdomingensis 

WG: Body weight gain; FI: Feed B SEM: Standard error of the means. LBW: Live body weight;27.5 (g/kg) in basal diet respectively. 

intake; FCR: Feed conversion ratio 

Table 1. Ingredients and nutrient composition of broiler basal diet (%) 

Ingredients 
Starter 

(1 21d) 

Grower 

(22 35d) 
3Calculated composition 

Starter 

(1 21d) 

Grower 

(22 35d) 

Maize 53.80 54.80 ME (kcal/kg) 3012.76 3149.43 

Wheat 6.00 9.00 Crude protein  23.13 21.62 

Soybean meal (48%) 32.30 29.0 Crude fiber  3.85 3.72 
1(40%) Broiler concentrates 5.00 4.00 Calcium  0.90 0.61 

Soya oil 1.45 1.75 Available phosphorus  0.45 0.41 

Dicalcium phosphate (18. 0.50 0.50 Lysine  1.12 1.03 

Limestone  0.50 0.50 Methionine + Cystine  0.78 0.73 

(Vit. & Min )2Premix  0.20   0.20 Energy: protein 130.28 145.66 

Salt 0.25 0.25    

contains the following: 40% CP, 3.8% CF, 10% calcium, 4.5% available phosphorus, 1.8% lysine, 0.55% concentrate Broiler 1

Premix provides the following 2methionine, 2.89% methionine + cysteine, Metabolizable energy 2800 0kcal/kg, 0.14% Sodium. 

nutrients (per kilogram of diet): Vitamin A, 6 mg; vitamin D3, 0.15 mg; vitamin E, 40 mg; vitamin K3, 4 mg; B1, 3 mg; B2, 12 

mg; B6, 10mg; vitamin B12, 0.04 mg; niacin, 60mg; choline chloride, 700 mg; calcium D-pantothenate, 20 mg; folic acid, 2 mg; 

Biotin, 0.2 mg; Iron, 90 mg; Copper, 30 mg; Manganese, 120 mg; Zinc, 140 mg; Iodine, 4 mg; Selenium, 0.8 mg; Calcium, 

Calculated composition: NRC (1994) feed ingredient tables were used for calculation330.8%.  
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ment (15 g/kg TDF) achieved the best perfor-

mance index at 168.00. The control (T1) had the 

lowest values, with a production index of 363.69 

and a performance index of 134.82. Regarding 

economic efficiency (EE), the study revealed a 

significant decrease (p=0.050) in EE values for 

the supplementary treatments compared to the 

control, which had the highest EE value. T2 ex-

hibited the best economic efficiency at 962.04, 

while the control group had the lowest value at 

1275.44. Additionally, Typha domingensis sup-

plementation did not affect livability (%) across 

all experimental groups (Table 2). 

 The study showed that adding TDF or TDE 

to a broiler diet improved productive perfor-

mance. This improvement may be attributed to 

bioactive compounds, such as phenols and flavo-

noids, present in the T. domingensis supplement. 

The presence of phenolic compounds, including 

polyphenols, flavonoids, hydroxycinnamic acids, 

and proanthocyanidins, is believed to be respon-

sible for this improvement. These compounds 

have been reported to have antioxidant and anti-

glucosidase activities (Chai et al., 2014; 2015; 

Dilshad et al., 2023; Avcı et al., 2023), antimi-

crobial activities (Al-Kalifawi et al., 2017; Al-

Mazirah et al., 2021; Khalid et al., 2022), as well 

as anti-inflammatory and analgesic properties 

(Dilshad et al., 2023). All of these characteristics 

improve birds' health, which in turn positively 

impacts their performance. The improvements in 

animal health are seen as increased body weight, 

feed intake, and FCR. Additionally, there are 

physical benefits, such as enhanced carcass and 

meat quality, along with improved nutritional 

values (Valenzuela-Grijalva et al., 2017). The in-

crease in productivity, performance index, and EE 

in the supplementary treatments may be due to the 

rise in average body weight, vitality percentage, 

and improvement in FCR. These measures are 

directly linked to the birds' body weight rate, liva-

bility percentage, and FCR (Garner and Flint, 

2009). 

 

Carcass Traits 

As shown in Table 3, the addition of T. 

domingensis fruit powder or extract had no signif-

icant effect on the carcass yield (%), total giblets, 

liver, heart, gizzard, and spleen relative to live 

weight (p ≥0.05). However, T. domingensis sup-

plementation in broiler diets significantly in-

creased the bursa of Fabricius (%) (P= 0.043), 

whereas the abdominal fat (%) decreased signifi-

cantly (P=0.049) in the supplemented groups com-

pared to control.  A previous study found that in-

creasing the weights of the spleen and bursa of 

Fabricius can positively affect the body's immune 

function in chickens (Fan et al., 2013). In a study 

conducted by Talal and Haraib (2013), it was ob-

served that the extracts of the aquatic plants Typha 

domingensis (Pers) and Lemna minor (Lamarck) 

may contain immunostimulants. These substances 

enable common carp fish, when raised in 

wastewater combined with T. domingensis extract 

or wastewater combined with L. minor extract, 

to   survive and resist organic pollution. In com-

parison, fish raised in sewage alone could not sur-

vive well, with only 10% of them surviving.  

The decrease in abdominal fat in broiler 

chickens treated with varying levels of TDF or 

 

Table 3.  Effect of experimental diets on carcass characteristics of broiler chickens at 35 days of age              

Parameters 
1Dietary treatments 

2SEM P< 
T1 T2 T3 T4 T5 T6 

Carcass yield, % 72.62 73.93 73.95 73.87 75.24 74.41 1.785 1.000 

, %Total giblets3 3.87 4.27 4.16 4.55 4.55 4.31 0.155 0.841 

Liver yield, %  2.22 2.58 2.68 2.92 2.69 2.51 0.018 0.816 

Heart yield, %  0.38 0.38 0.37 0.43 0.40 0.43 0.012 0.722 

Gizzard yield, %  1.27 1.38 1.09 1.20 1.46 1.37 0.535 0.429 

Spleen yield, % 0.118 0.136 0.104 0.120 0.124 0.105 0.008 0.910 

Bursa of Fabricius,% b0.042 a0.117 a0.119 ab0.078 a0.121 a0.126 0.011 0.043 

Abdominal fat, %  a1.53 b1.04 b0.89 b1.02 b0.97 b0.83 0.065 0.049 

means within a row for each parameter with different superscripts are significantly different (p≤0.05). b-a 

T.  -extract at 5, and 15 (ml/l) in drinking water; T4, and T5Typha domingensis  -Treatments: T1, control (Basal diet); T2, and T3 1

 flourT. domingensis extract at 7.5 (ml/l) in drinking water + T. domingensis  -at 5, and 15 (g/kg) in basal diet; T6 flourdomingensis 

.Total giblets: (gizzard+ liver+ heart)3SEM: Standard error of mean.  27.5 (g/kg) in basal diet respectively. at  
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TDE may be attributed to the plant's anti-lipid 

effect, which inhibits the accumulation of fat 

droplets in fat cells. This effect is likely due to 

the high percentage of unsaturated fatty acids 

(such as linoleic acid and alpha-linolenic acid) 

and phenolic compounds (like caffeic acid) in T. 

domingensis aqueous extract (Gallardo-Williams 

et al., 2002). these fatty acids can change the fats 

in the body, which helps reduce the layer of ab-

dominal fat. A study on rats confirmed that T. 

domingensis may help treat diet-induced hyper-

lipidemia and its related problems, such as obesi-

ty, atherosclerosis, and hypertension (Akram and 

Jabeen, 2022).     

 

Serum Biochemical Parameters    

 The results in Table 4 show the effect of T. 

domingensis fruit powder and its aqueous extract 

on the serum biochemical parameters of broilers. 

The dietary groups did not have a significant ef-

fect (p≥0.05) on glucose, total protein, albumin, 

or globulin concentration. However, the serum 

lipid profile showed significant reductions 

(p=0.005) in total cholesterol (TC), triglycerides 

(TG) (p<0.001), and low-density lipoprotein cho-

lesterol (LDL-c) (p=0.008) levels in all dietary 

groups compared to the control. This reduction 

was due to the inclusion of T. domingensis in the 

broiler feed or drinking water. Additionally, high

-density lipoprotein cholesterol (HDL-c) in-

creased (p<0.001) in the supplemented treat-

ments compared to the control. The results of this 

study indicated that adding TDF or TDE to broil-

er diets improved serum concentrations of cho-

lesterol, triglycerides, and LDL-c by lowering the 

levels of these substances in the blood. This sug-

gests that T. domingensis supplementation may 

enhance liver lipid metabolism.  In this regard, 

Akram and Jabeen (2022) found that treating ani-

mals with different concentrations of TDE re-

duced the levels of TC, TG, and LDL-c, and had 

anti-atherosclerotic effects when the animals 

were fed a high-fat diet. Additionally, specialists 

considered T. domingensis pollen, extracted from 

the papyrus plant, to be a complementary food 

that helps lower blood pressure and cholesterol 

levels in humans (Al-Mazirah et al., 2021). The 

addition of TDF lowered serum cholesterol lev-

els, demonstrating a hypocholesterolemic effect. 

The reduction in TC levels may be due to the 

presence of flavonoid compounds in T. 

domingensis (AL-Saeed 2012; Chai et al., 2014; 

2015). According to Tan et al., (2022), flavo-

noids have health-promoting effects because of 

their antioxidant and anti-inflammatory proper-

ties. Numerous flavonoids can improve bird 

health and enhance the nutritional quality of 

poultry meat and eggs by changing the fatty acid 

profile and reducing cholesterol content. Several 

of these compounds have been found to inhibit 

   Table 4. Biochemical indices and enzyme activities of broiler chicks’ fed experimental diets at 35 days old                                                   

Parameters 
1Dietary treatments 

2SEM P< 
T1 T2 T3 T4 T5 T6 

Glucose (g/dl)      252.69 243.03 234.66 242.37 224.52 239.60 6.046 0.906 

Total Protein (g/dl)      2.76 2.81 3.10 3.29 2.97 3.50 0.141 0.691 

Albumins (g/dl)      1.47 1.33 1.50 1.50 1.40 1.50 0.035 0.737 

Globulins (g/dl)             1.29 1.47 1.60 1.79 1.57 2.00 0.127 0.737 

Total Cholesterol (mg/dl) a152.73 b138.55 c124.10 b138.86 cb0128.6  bc1134.5 2.515 0.005 

Triglyceride (mg/dl) 123.20a c107.96 c103.85 b112.94 c107.95 b116.64 1.648 <0.001 

HDL-c d35.75 cd37.18 b42.96 bcd38.51 a51.84 bc40.72 1.408 <0.001 

LDL-c a66.70 b52.99 b50.24 57.97 b b51.03 b54.33 1.779 0.008 

AST (U/L) a453.67 c353.33 d334.00 d328.67 b363.67 d329.00 10.622 <0.001 

ALT(U/L) a14.67 b12.00 bc11.67 cd10.33 d9.67 cd10.33 0.437 <0.001 

SOD (U/mL) b19.315 a24.735 a04.212  a624.55 a024.79  a0024.75  0.546 0.021 

GSH-Px (U/ml) b639.067 a3867.27 a4881.56 ab2781.08 a6814.57 a887.593 27.920 0.037 

CAT (U/ml) 2.380 2.476 2.610 2.630 2.510 2.421 0 .056 0.813 

Treatments: T1, control (Basal diet); T2, 1Values within a row with different superscripts differ significantly at P≤0.05. a, d

at 5, and 15  flourT. domingensis  -extract at 5, and 15 (ml/l) in drinking water; T4, and T5Typha domingensis  -and T3 

7.5 (g/kg) in basal at  flourT. domingensis extract at 7.5 (ml/l) in drinking water + T. domingensis  -(g/kg) in basal diet; T6

density -c = low-density lipoprotein cholesterol; LDL-c = high-SEM, Standard error of mean's; HDL2diet respectively. 

lipoprotein cholesterol; AST= Aspartate aminotransferase; ALT= Alanine aminotransferase; SOD= Superoxide dismutase; 

GSH-Px= Glutathione peroxidase; CAT= Catalase 
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adipogenesis, increase fat breakdown, and pro-

mote fat cell death in adipose tissue, which could 

affect fat accumulation in poultry at different ages 

and production stages (Tan et al., 2022). Aljazy et 

al., (2021) and Khalid et al. (2022) reported that 

various compounds, such as terpenoids, fatty ac-

ids, esters, and steroids, are present in different 

parts and extracts of T. domingensis. These 

chemical compounds have shown diverse biologi-

cal and medicinal activities, including antioxidant 

properties and the ability to inhibit cholesterol 

synthesis (Dilshad et al., 2023). Additionally, Ji 

et al. (2019) reported that high cholesterol levels 

were reduced by modifying the body's cholesterol 

metabolism using bioactive compounds with anti-

hypercholesterolemic properties. The reduction in 

fat levels may be attributed to the presence of a 

glycoside called naringenin in Typha domingen-

sis.  

 Akram and Jabeen (2022) stated, the aqueous 

methanolic extract of T. domingensis contains 

naringenin, which has various positive effects on 

human health (Salehi et al., 2019). These effects 

include reducing biomarkers of lipid peroxidation 

and protein carbonylation, promoting carbohy-

drate metabolism, enhancing antioxidant defens-

es, scavenging reactive oxygen species, and mod-

ulating immune system activity (Wang et al., 

2015) by influencing genes involved in relevant 

pathways (Alam et al., 2014). According to Zo-

beiri et al. (2018), naringenin has been reported to 

modulate signaling pathways related to fatty ac-

ids, which reduces their accumulation in the liver 

and helps prevent fatty liver. A study by Hager-

Theodorides et al. (2021) found that supplement-

ing broiler chickens with hesperidin and naringin 

positively impacted the fatty acid profiles in the 

breast meat and abdominal adipose tissue. This 

effect was attributed to an increase in fatty acid β-

oxidation, as shown by the upregulation of related 

genes (PPARα and ACOX1) in the liver. Addi-

tionally, the antioxidant activity observed in 

broiler meat may be partly linked to the regula-

tion of antioxidant defense genes, as indicated by 

the increased expression of glutathione reductase 

in response to naringin supplementation. There-

fore, the health promoting effects on growth, as 

indicated by Starčević et al. (2015), can include a 

reduction in lipid oxidation, cholesterol levels, an 

increase in beneficial fatty acid content, and an 

enhancement of body weight of broiler chickens. 

The study results indicated that the concentration 

of hepatic enzymes (ALT and AST) in the blood 

significantly decreased (P<0.001) in the treated 

groups compared to the control. Additionally, 

there was a significant increase (P=0.021) in the 

activity of the antioxidant enzymes Superoxide 

dismutase (SOD) and Glutathione peroxidase 

(GSH-PX) (p=0.037) when TDF or TDE was add-

ed to the broiler diets. However, the activity of the 

catalase enzyme was not affected by the treat-

ments (Table 3). The lower levels of liver en-

zymes (ALT and AST) in broilers indicate better 

health. The decrease in ALT and AST activities 

could be attributed to the presence of flavonoid 

compounds, which are known for their antioxi-

dant properties, as mentioned by Chai et al. 

(2014) in the T. domingensis plant.  

 Additionally, a study involving rabbits con-

firmed that the methanolic extract of T. domingen-

sis pers. fruit, when administered orally, resulted 

in decreased levels of serum glucose, AST, ALT, 

and ALP, suggesting that Typha has anti-diabetic 

and hepatoprotective effects (AL-Saeed, 2012). 

Furthermore, Bukhibkh et al. (2022) indicated 

that the alkaloids isolated from TDF reduced the 

increase in liver index, ALT, AST, ALP, and se-

rum triglycerides, cholesterol, and LDL-c levels 

caused   by CCl4, suggesting that alkaloids can 

act as hepatoprotective agents. Our results indi-

cate that the supplementary groups of T. 

domingensis showed increased activity of SOD 

and GSH-Px compared to the control group. This 

suggests that T. domingensis enhances the antioxi-

dant capacity of broilers. The increase in antioxi-

dant activity may be due to the positive effects of 

phenolic compounds. These compounds help 

maintain the balance of oxidation in birds by 

scavenging free radicals, forming complexes with 

metal ions, and preventing the formation of sin-

glet oxygen (Surai, 2014; Chia et al., 2015). The 

antioxidant properties of polyphenols are also 

linked to the hydrogen atoms in their hydroxyl 

groups, which can prevent the oxidation of bio-

molecules by free radicals. Additionally, polyphe-

nols inhibit oxidases, reduce tocopherol radicals, 

and activate antioxidant enzymes (Wang et al., 

2015). According to our findings, it is evident that 

the increase in catalase activity was insignificant 

when supplementing with T. domingensis. Along 

with SOD, CAT is a component of the antioxidant 

system that helps control the overabundance of 
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reactive oxygen species (ROS).  According to 

Tang et al., (2022), catalase is a very important 

enzyme in the enzymatic antioxidant system, as it 

has anti-inflammatory, and antioxidant ef-

fects.  Catalase catalyzes the decomposition of 

hydrogen peroxide (H2O2), preventing iron che-

lates from using H2O2 and oxygen (O2) to gener-

ate more toxic hydroxyl radicals. This process 

effectively prevents lipid oxidation of cell mem-

brane and reduces oxidative damage. The study 

also showed that inclusion catalase to the diet of 

yellow broilers can enhance their growth perfor-

mance, antioxidant capacity, promoting the integ-

rity of the intestinal construction, improving the 

composition of intestinal microbes, and increas-

ing the mRNA expression of tight connection 

protein (Tang et al., 2022). 

 

Ileal Microbiota   

 The amounts of total bacteria and Escherich-

ia coli in the ileum of broilers were decreased 

(P<0.001) by the addition of Typha domingensis, 

while the number of lactic acid bacteria (LAB) 

was significantly increased (P=0.002) compared 

to the control (Table 5). This indicates that T. 

domingensis supplementation can notably affect 

the gut microbiota of broiler chicks. The inactiva-

tion of total bacteria and E. coli counts by T. 

domingensis may be due to the presence of alka-

loids, saponins, tannins, steroids, phenols, and 

flavonoid compounds, which are known to have 

antimicrobial activity (Alexeyena et al., 

2009). Various other studies have revealed the 

antibacterial activity of T. domingensis extracts 

(from pollen or vegetative parts) against several 

Gram-positive and Gram-negative bacterial 

strains (Al-Mazirah et al., 2021; Khalid et al., 

2022). The TDE contains phytochemicals that 

exhibit antibacterial activity (Alexeyena et al., 

2009; Londonkar et al., 2013; Al-Kalifawi et 

al.  2017), including flavonoids that can be used 

for antibacterial, antifungal, antithrombotic, anti-

oxidant, anti-inflammatory, and anticancer activi-

ties (Panche et al., 2016). On the other hand, tan-

nins, as antibacterial agents, can decline the inci-

dence of avian diseases and the transmission of 

zoonotic pathogens (Hassan et al., 2020). Accord-

ing to Dakheel et al. (2020), tannins inhibit the 

growth of E. coli by acting as antibiofilm and an-

timotility agents.  

 The dietary inclusion of T. domingensis fur-

ther affects ileal microbiota, reflecting increased 

populations of Lactobacillus in broiler chicks. 

Lactobacillus can generate lactic acid, contribute 

to weight gain, enhance antioxidant ability, and 

promote gut microbial diversity in broiler chick-

ens (Wang et al., 2023). Notably, the mechanism 

of action of LAB in the intestine involves remov-

ing or eliminating enteric pathogens by producing 

substances with antimicrobial activity, inhibiting 

the production of toxins by bacteria, and stimulat-

ing defense mechanisms and non-specific immun-

ity (Krauze et al., 2021; Martinez et al., 2021). 

Phytochemicals used as additives in poultry feed 

can modify gut microbiota, and can act as prebiot-

ics by promoting the growth of useful bacteria and 

suppressing the growth of pathogenic one (Cencic 

and Chingwaru, 2010), leading to improvements 

in gut microbes.  

 

CONCLUSION 

  

 Based on the findings, it can be concluded 

that supplementary Typha domingensis extract 

(TDE) at concentrations of 5 and 15 ml/l, and T. 

domingensis flour (TDF) at 5 and 15 g/kg, along 

with their combination (7.5 TDE + 7.5 TDF), pos-

itively influence growth performance, economic 

 Table 5. Bacterial counts (Log cfu/g) in the ileal digesta of broilers supplemented with by T. domingensis 

 on day 35        

Bacteria types 
1Dietary treatments 

2SEM 
P-

value T1 T2 T3 T4 T5 T6 

)5Total bacterial count (× 10 a5.99 d5.12 cd5.20 b5.43 bc5.35 bcd5.24 0.073 <0.001 

 )4lactic acid bacteria (×10 b3.17 a03.7 a73.7  a53.7  a63.8  a83.7  0.058 0.002 

 )3(×10 Escherichia coli a26.5  b4.34 b34.6 b54.7 b64.6 b24.5  0.174 <0.001 

Values within a row with different superscripts differ significantly at P≤0.05. d-a 

extract at 5, and 15 (ml/l) in drinking water; T4, Typha domingensis  -Treatments: T1, control (Basal diet); T2, and T3 1

extract at 7.5 (ml/l) in drinking water + T. domingensis  -at 5, and 15 (g/kg) in basal diet; T6 flourT. domingensis  -and T5

SEM, Standard error of means27.5 (g/kg) in basal diet respectively. at  flourT. doingness  
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indicators, bursa of Fabricius (%), lipid profile, 

and serum antioxidants (GSH-PX and SOD). 

These additives also reduce liver enzyme concen-

trations and abdominal fat in broiler carcasses, 

improve gut health by decreasing harmful E. coli 

and increasing beneficial Lactobacilli bacteria in 

the ileum. 

 

CONFLICT OF INTEREST 

 

 The authors declare that there is no conflict 

of interests.  

 

ACKNOWLEDGEMENT 

  

 This research received no specific grant from 

any funding agency in the public, commercial, or 

not-for-profit sectors.       

 

                                                            

AUTHORS CONTRIBUTION  

 

 The authors contributed equally. 

 

REFERENCES 

 

Akram, A. and Q. Jabeen. 2022. Pharmacological 

evaluation of Typha domingensis for its po-

tentials against diet-induced hyperlipidemia 

and associated complications. Trop. J. 

Pharm. Res. 21: 563- 569. http://

dx.doi.org/10.4314/tjpr.v21i3.16  

Alam, M., N. Subhan, M. M. Rahman, S. J. Ud-

din, H. M. Reza and S. D. Sarker.  2014. 

Effect of citrus flavonoids, naringin and 

naringenin, on metabolic syndrome and their 

mechanisms of action. Adv. Nutr. 5: 404–

417. https://doi.org/10.3945/an.113.005603 

Alexeyena, V., U. Gavani, S. Abraham, D. G. T. 

Parambi, Y. Sathianara and A. Jose 2009. 

Phytochemical screening and antimicrobial 

investigation of Typha angustifolia Linn. 

Int. J. Chem. Sci.7: 1905-1910.   

Aljazy, N. A. S., A. R. Abdulstar and J. M. F. 

Alrakabi. 2021.  Analytical study of phyto-

chemicals and antioxidant activity of pollen 

(Typha domingensis Pers.) extracted from 

the papyrus plant and its use in cake enrich-

ment. Al-Qadisiyah J. Agric. Sci.11: 126-

136. https://doi.org/10.33794/

qjas.2021.132392.1017 

Al-Kalifawi, E.J., Y.J. Al-azzawi, K. K. Al-

fartousi and H.M. Musa. 2017. Physico-

chemical, phytochemical profiling and bio-

logical activities of leaves extract of Bardy 

(Typha domingensis Pers.) from Al-

Chibayish marshes in Southern Iraq. Istan-

bul, Turkey: 18th International Academic 

Conference; 2017. 

Al-Mazirah, H. S., R. K. Hamza and N. N. 

Hamed. 2021. Evaluating the inhibitory effi-

cacy for southern Cattail (Typha domingen-

sis) pollen extracts against the growth of 

two types of human pathogenic bacterial and 

fungal isolates.  Ann.  Rom.  Soc.  Cell Bi-

ol.   25: 4370 – 4376.  

Almeida, de Florio J., A. S. dos Reis, L. F. S. 

Heldt, D. Pereira, M.  Bianchin, C. de 

Moura, M. V. Plata-Oviedo, C. W.I. Hamin-

iuk, I. S. Ribeiro, C. F. P. Luz and     

AL-Saeed, A. H. M.   2012. The phytochemical 

composition and the effect of methanolic 

extract of Typha domingensis Pers. fruit on 

some biochemical parameters in adult meal 

rabbit. Bas. J. Vet. Res. 11: 224-228. https://

doi.org/10.33762/bvetr.2012.54848 

Avci, A., İ.  Cerit, M. Hamk and K.  S. Yil-

mazer.  2023.  Improved extraction of bioac-

tive compounds from the pollens of Typha 

domingensis with sequential conventional 

and ultrasound treatment. Gida. 48: 256-

270. https://doi.org/10.15237/gida.GD22129 

Aziz, R. J. and A.  H. Al-hammer.  2021. Anti-

cancer effect of aqueous extract of Typha 

domingensis pollen against some human 

breast cancer cell lines: An in vitro study. 

Biochem. Cell. Arch. 21: 4359-4362. https://

connectjournals.com/03896.2021.21.4359 

Bukhibkh, H. C., A.H. M. AL- Saeed and S. 

H.  Kadhim.  2022. Study of the effect of 

alkaloids from Typha domingensis Pers. 

fruit on hepatotoxicity induced by CCl4. 

Ukr. Biochem. J. 94: 74-82. https://

doi.10.5281/zenodo.7080107 

Cencic, A.  and W. Chingwaru. 2010. The role of 

functional foods, nutraceuticals, and food 

supplements in intestinal health. Nutrients. 

2: 611–625. https://doi.org/10.3390/

nu2060611 

Chai, T.-T., M. Mohan, H.-C. Ong and F.-C. 

Wong. 2014. Antioxidant, iron chelating, 

and anti-glucosidase activities of Typha 

domingensis Pers (Typhaceae). Trop. 

J.  Pharm. Res. 13:  67–72. https://

http://dx.doi.org/10.4314/tjpr.v21i3.16
https://doi.org/10.3945/an.113.005603
https://doi.org/10.33794/qjas.2021.132392.1017
https://doi.org/10.33794/qjas.2021.132392.1017
https://doi.org/10.33762/bvetr.2012.54848
https://doi.org/10.15237/gida.GD22129
https://connectjournals.com/03896.2021.21.4359
about:blank
https://doi.org/10.3390/nu2060611
https://doi.org/10.3390/nu2060611


 

 

                                                               

 Typha Domingensis Supplementation in Broiler Chickens (R. J. Abbas and S.T. Sukkar) 69 

doi.org/10.4314/tjpr. v13i1.10 

Chai, T.-T., M.-J. Chiam, C.-H. Lau, N. I. M. Is-

mail, H.-C. Ong, F. A. Manan and F.-

C.  Wong. 2015. Alpha-glucosidase inhibito-

ry and antioxidant activity of solvent extracts 

and fractions of Typha domingensis 

(Typhaceae) fruit. Trop. J.  Pharm. 

Res.  14:1983–1990. https://doi.org/10.4314/

tjpr. v14i11.5 

Dakheel, M., F.A.H. Alkandari, I. Mueller-

Harvey, M.J. Woodward and C.   Rymer. 

2020. Antimicrobial in vitro activities of 

condensed tannin extracts on avian patho-

genic Escherichia coli. Lett. Appl. Microbi-

ol. 70: 165–172. https://doi.org/10.1111/

lam.13253 

Dilshad, R., K-U-R. Khan, S. Ahmad, A.A.S. 

Mohammad, A.E. Sherif, H. Rao, M. Ah-

mad, B.A. Ghalloo and M.Y.  Begum. 2023. 

Phytochemical characterization of Typha 

domingensis and the assessment of therapeu-

tic potential using in vitro and in vi-

vo biological activities and in silico studies. 

Front. Chem. 11: 127319. https://

doi.org/10.1155/2022/8010395 

Dilshad, R., K- U-R. Khana, R. Dilshad, H. Rao, 

U. Khurshid, S. Ahmad, M. Ahmad, H. M. 

U. Abid, M.K. Zamane, R. Nisara, S. Khaliq, 

B. A. Ghalloo. 2024. Comprehensive chemi-

cal profiling with UHPLC-MS, in-vitro, in-

silico, and in-vivo antidiabetic potential of 

Typha domingensis Pers; A novel source of 

bioactive compounds.  S. Afr. J. Bot. 171: 

185-198. https://doi.org/10.1016/

j.sajb.2024.06.007 

Duncan, B.D.   1955. Multiple range and multiple 

F- tests.   Biometrics, 11:  1-42.  

Fan, Y., l. Yu, W. Deyun, J. Liu, X. Song, W. 

Zhang, X. Zhao, T. L. Nguyen and 

Y.  Hu.  2013. Effect of epimedium polysac-

charide-propolis flavone immunopotentiator 

on immunosuppression induced by cyclo-

phosphamide in chickens. Cell. Immunol. 

281: 37–43. https://doi.org/10.1016/

j.cellimm.2013.01.008 

Elfar, E., K. A. El – Seoud, N. A. Shoeib and G. 

Attia. 2025. GC- MS Analysis and Antimi-

crobial Activity of Typha domingensis Pers. 

Aerial Parts. J. Adv. Med. Pharm. Res. 6: 10

-21. http://doi.org/10.21608/

jampr.2024.325839.1082 

Gallardo-Williams, M. T., C. L. Geiger, J. A. Pi-

dala and D. F.  Martin. 2002. Essential fatty 

acids and phenolic acids from extracts and 

leachates of Southern Cattail (Typha 

domingensis P.).  Phytochemistry. 59: 305–

308. https://doi.org/10.1016/S0031-9422

(01)00449-6 

Garner, M. R. and J. F.  Flint. 2009.  Feeding 

beneficial bacteria: A natural solution for 

increasing efficiency and decreasing patho-

gens in animal agriculture. J. Appl. Poult. 

Res.  18:  367-378. https://doi.org/10.3382/

japr.2008-00133 

Hager-Theodorides, A. L., T. Massouras, P. E. 

Simitzis, K. Moschou, E. Zoidis, E. 

Sfakianaki, K. Politi, M. Goliomytis and S. 

Deligeorgis. 2021. Hesperidin and naringin 

improve broiler meat fatty acid profile and 

modulate the expression of genes involved 

in fatty acid -oxidation and antioxidant de-

fense in a dose dependent manner. Foods. 

10: 739. https://doi.org/10.3390/

foods10040739 

Hassan, Z.M., T.G. Manyelo, L. Selaledi and M. 

Mabelebele. 2020. The effects of tannins in 

monogastric animals with special reference 

to alternative feed ingredients. Molecules. 

25: 4680.  https://doi.org/10.3390/

molecules25204680 

Ji, X., S. Shi, B. Liu, M.  Shan, D. Tang, W. 

Zhang, Y. Zhang, L.  Zhang, H. Zhang, H. 

Zhang, C. LU and Y.  Wang. 2019. Bioac-

tive compounds from herbal medicines to 

manage dyslipidemia. Biomed. Pharma-

cother.118: 109338. https://doi.org/10.1016/

j.biopha.2019.109338 

John, M.O., M.A. Rufai, A.J. Sunday, E. Fernan-

do, k. Richard, I. Eva, A. Maidala, M. 

Amos, M. Chana, C. Hannatu and A.O. 

Sunday. 2022. Cattail (Typha domingensis) 

silage improves feed intake, blood profile, 

economics of production, and growth per-

formance of beef cattle. Trop. Anim. Health. 

Prod. 54: 48. https://doi.org/10.1007/

s11250-022-03066-1 

Khalid, A., A.S. Algarni, H. E. Homeida, S.  Sul-

tana, S.A.  Javed, H. Abdalla and 

A.N.  Abdalla.  2022.   Phytochemical, cy-

totoxic, and antimicrobial evaluation of 

Tribulus terrestris L., Typha domingensis 

pers., and Ricinus communis L.: Scientific 

evidences for folkloric uses. Alternat. Med. 

2022: 6519712.   https://

http://dx.doi.org/10.4314/tjpr.v13i1.10
http://dx.doi.org/10.4314/tjpr.v14i11.5
http://dx.doi.org/10.4314/tjpr.v14i11.5
https://doi.org/10.1111/lam.13253
https://doi.org/10.1111/lam.13253
https://doi.org/10.1155/2022/8010395
https://doi.org/10.1155/2022/8010395
https://doi.org/10.1016/j.sajb.2024.06.007
https://doi.org/10.1016/j.sajb.2024.06.007
https://doi.org/10.1016/j.cellimm.2013.01.008
https://doi.org/10.1016/j.cellimm.2013.01.008
https://doi.org/10.21608/jampr.2024.325839.1082
https://doi.org/10.21608/jampr.2024.325839.1082
https://doi.org/10.1016/S0031-9422(01)00449-6
https://doi.org/10.1016/S0031-9422(01)00449-6
https://doi.org/10.3382/japr.2008-00133
https://doi.org/10.3382/japr.2008-00133
https://doi.org/10.3390/foods10040739
https://doi.org/10.3390/foods10040739
https://doi.org/10.3390/molecules25204680
https://doi.org/10.3390/molecules25204680
https://doi.org/10.1016/j.biopha.2019.109338
https://doi.org/10.1016/j.biopha.2019.109338
https://doi.org/10.1007/s11250-022-03066-1
https://doi.org/10.1007/s11250-022-03066-1


  

  70 J. Indonesian Trop. Anim. Agric. 51(1):60-71, March 2026 

doi.org/10.1155/2022/6519712 

Krauze, M., M. Cendrowska-Pinkosz, P. S.T. 

Matusevi.ius, A. Pniowska, P. Jurczak, K. 

Ognik. 2021. The effect of administration of 

a phytobiotic containing cinnamon oil and 

citric acid on the metabolism, immunity, and 

growth performance of broiler chickens. An-

imals (Basel). 11: 

doi.org/10.3390/ani11020399 

Londonkar, R. L., U. M.  Kattegouga, K. 

Shivsharanappa and J. V. Hanchinalmath. 

2013. Phytochemical screening and in vitro 

antimicrobial activity of Typha angustifolia 

Linn leaves extract against pathogenic gram 

negative microorganisms. J. Pharm. Res. 6: 

280-283. https://doi.org/10.1016/

j.jopr.2013.02.010 

Martinez, Y., C. I. Almendares, C. J.  Hernandez, 

M.C. Avellaneda, A.M. Urquia and M. Val-

divié. 2021. Effect of acetic acid and sodium 

bicarbonate supplemented to drinking water 

on water quality, growth performance, organ 

weights, cecal traits and hematological pa-

rameters of young broilers. Animals (Basel). 

11: 1865. https://doi.org/10.3390/

ani11071865 

Naji, S. A. H. 2006. Commercial Broiler Produc-

tion Manual. Iraqi Poultry Science Associa-

tion (IPSA). Brochure No 12. p106. 

National Research Council (NRC). 1994.  Nutri-

ent Requirements of Poultry. 9th Rev. ed. 

Natl. Acad. Press, Washington, DC. p176. 

https://nap.nationalacademies.org/

catalog/2114/nutrient-requirements-of-

poultry-ninth-revised-edition-1994 

North, M.O. 1981. Commercial Chicken 2nd Pro-

duction Manual, Edition. AVI Publishing 

Company Inc., USA.  

Panche, A. N., A. D. Diwan and S. R.  Chandra. 

2016. Flavonoids: an overview. J. Nutr. Sci. 

5: e47. https://doi.org/10.1017/jns.2016.41 

Pandey, R., S. Jose and M.K. Sinha. 2022. Fiber 

extraction and characterization from Typha 

domingensis. J. Nat. Fibers. 19: 2648- 2659. 

https://

doi.org/10.1080/15440478.2020.1821285 

Salehi, B., P.V.T. Fokou, M. Sharifi-Rad, P. 

Zucca, R. Pezzani, N. Martins, and J. Sharifi

-Rad. 2019. The therapeutic potential of 

naringenin: A review of clinical trials. Phar-

maceuticals. 12: 1-18. https://

doi.org/10.3390/ph12010011 

Sorourian, R., A. E. Khajehrahimi, M. Tadayoni, 

M.H. Azizi and M. Hojjati.   2020. Ultra-

sound-assisted extraction of polysaccharides 

from Typha domingensis: Structural charac-

terization and functional properties. 

Int.  J.  Biol.  Macromol.160: 758-768. 

https://doi.org/10.1016/

j.ijbiomac.2020.05.226 

SPSS: Statistical Package for the Social Scienc-

es.  2018. SPSS users guide. Statistics, Ver-

sion 25. IBM SPSS Statistics, SPSS Institute, 

Inc., Chicago, IL, USA. 

Starčević, K., l. Krstulović, D. Brozić, M.  Maurić, 

Z.  Stojević, Ž. Mikulec, M. Bajić and T. 

Mašek. 2015.  Production performance, meat 

composition and oxidative susceptibility in 

broiler chicken fed with different phenolic 

compounds. J. Sci. Food Agric.     95: 1172–

1178.  https://doi.org/10.1002/jsfa.6805 

Surai, P.F. 2014. Polyphenol compounds in the 

chicken/animal diet: From the past to the fu-

ture. J. Anim. Physiol. Anim. Nutr. 98: 19–

31. https://doi.org/10.1111/jpn.12070 

Talal, A. M. H. and K. K. Haraib.   2013. Effect of 

extracts of two aquatic plants Typha 

domingensis (Pers), and Lemna minor 

(Lamarc) on Ecophysiology of common carp 

Cyprinus carpio (Linnaeus). Iraqi J. Aqua-

cult.  10: 75–86. https://doi.org/10.58629/

ijaq.v10i1.195 

Tang, M., R. Fang, J. Xue, K. Yang and Y. Lu, 

2022.                                                        Ef-

fects of catalase on growth performance, anti-

oxidant capacity, intestinal morphology, and 

microbial composition in yellow broil-

ers.  Front. Vet. Sci. 9:  802051. https://

doi.org/10.3389/fvets.2022.802051 

Valenzuela-Grijalva, N.V., A.  Pinelli-Saavedra, 

A.  Muhlia-Almazan, D. Dominguez-

Diaz   and H. Gonzaez-Rios. 2017.  Dietary 

inclusion effects of phytochemicals as growth 

promoters in animal production. J. Anim. Sci. 

Technol. 59: 8. https://doi.org/10.1186/

s40781-017-0133-9 

Wang, Q., J. Yang, X.-M. Zhang, L. Zhou, X.-L. 

Liao and B. Yang. 2015.  Practical synthesis 

of naringenin. J. Chem. Res. 39: 455-457. 

https://api.semanticscholar.org/

CorpusID:104303448 

Wang, l., Z. Lin, M. Ali, X. Zhu, Y. Zhang, S. Li, 

K. Li, F. Kebzhai and J. Li. 2023.  Effects of 

lactic acid bacteria isolated from Tibetan 

https://doi.org/10.1155/2022/6519712
https://doi.org/10.3390/ani11020399
https://doi.org/10.1016/j.jopr.2013.02.010
https://doi.org/10.1016/j.jopr.2013.02.010
https://doi.org/10.3390/ani11071865
https://doi.org/10.3390/ani11071865
https://nap.nationalacademies.org/catalog/2114/nutrient-requirements-of-poultry-ninth-revised-edition-1994
https://nap.nationalacademies.org/catalog/2114/nutrient-requirements-of-poultry-ninth-revised-edition-1994
https://nap.nationalacademies.org/catalog/2114/nutrient-requirements-of-poultry-ninth-revised-edition-1994
https://doi.org/10.1017/jns.2016.41
https://doi.org/10.1080/15440478.2020.1821285
https://doi.org/10.1080/15440478.2020.1821285
https://doi.org/10.3390/ph12010011
https://doi.org/10.1016/j.ijbiomac.2020.05.226
https://doi.org/10.1016/j.ijbiomac.2020.05.226
https://doi.org/10.1002/jsfa.6805
https://doi.org/10.1111/jpn.12070
https://doi.org/10.58629/ijaq.v10i1.195
https://doi.org/10.58629/ijaq.v10i1.195
https://doi.org/10.3389/fvets.2022.802051
https://doi.org/10.1186/s40781-017-0133-9
https://doi.org/10.1186/s40781-017-0133-9
https://api.semanticscholar.org/CorpusID:104303448
https://api.semanticscholar.org/CorpusID:104303448


 

 

                                                               

 Typha Domingensis Supplementation in Broiler Chickens (R. J. Abbas and S.T. Sukkar) 71 

chickens on the growth performance and gut 

microbiota of broiler. Front. Microbiol. 14: 

1171074. https://doi.org/10.3389/

fmicb.2023.1171074 

Zhang, Y., Geel, B.V., Gosling, W.D., Sun, G., 

Qin L., Wu, X.    (2020).  Typha as a wet-

land food resource: Evidence from the 

Tianluoshan site, Lower Yangtze Region, 

China. Vegetation History and Archaeobota-

ny, 29: 51-60. https://doi.org/10.1007/

s00334-019-00735-4     

Zobeiri, M., T. Belwal, F. Parvizi, R. Naseri, M. 

H. Farzaei, S. F. Nabavi, A. Sureda and S.M. 

Nabavi. 2018. Naringenin and its nano-

formulations for fatty liver: Cellular modes 

of action and clinical perspective. Curr. 

Pharm. Biotechnol. 19: 196-205. https://

doi.org/10.2174/13892010196661805141701

22  

 

 

https://doi.org/10.3389/fmicb.2023.1171074
https://doi.org/10.3389/fmicb.2023.1171074
https://doi.org/10.1007/s00334-019-00735-4
https://doi.org/10.1007/s00334-019-00735-4
https://doi.org/10.2174/1389201019666180514170122
https://doi.org/10.2174/1389201019666180514170122

