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Abstract 
    The present experiment was conducted to determine the chemical composition, digestibility and fermentation 

of red Alternanthera sessilis and compare its nutritional value with alfalfa either individually or in the form of 

rations of fattened lamb diets. Four experimental treatments included 1: control (without Alternanthera sessilis), 

2: ration containing 3% (20% alfalfa substitution), 3: 6% (40% alfalfa substitution) and 4: 9% (60% alfalfa 

substitution) Alternanthera sessilis. Digestibility and fermentation of experimental samples were measured by gas 

production and two-step digestion test. In terms of chemical composition, there was a great relationship between 

Alternanthera sessilis and alfalfa hay. Adding Alternanthera sessilis to feed of lambs significantly increased the 

amount of truly degraded organic matter, metabolizable energy, and apparent digestibility of organic matter, so 

that these parameters were highest in treatment containing 9% of Alternanthera sessilis plant. On the other hand, 

by using Alternanthera sessilis plant, dry matter digestibility tended to increased. The amount of microbial biomass 

production and microbial biomass production efficiency were not affected by experimental diets. Rations 

containing Alternanthera sessilis were cheaper than control diets. Therefore, it can be stated that the nutritional 

value of Alternanthera sessilis is comparable to alfalfa hay and can be replaced by alfalfa by up to 60% in the 

ration of fattening lambs. In vivo experiments are also suggested. 
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Introduction 

    Identifying and determining the 

nutritional value of new, unconventional, 

and inexpensive food sources will be useful 

for feeding food producing livestock. 

Globally, people, especially those in rural 

areas and developing countries, rely on wild 

edible plants, including weeds, to provide 

staple food, dietary supplements, and 

medicine (Ulian et al, 2020, Hwong et al, 

2022). Weeds are wild plants that can adapt 

well to various growing conditions. In 
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general, weeds are unpopular because they 

are highly invasive and are considered as 

pests. However, in some cases, weeds are 

used as food and medicine for humans, in 

addition to being edible forage for 

livestock. In this respect, their high 

adaptability can be useful (Hyde et al, 

2021).  Alternanthera sessilis (anthra 

meaning flower, silica means no stems, 

referring to inflorescence) is a medicinal 

plant with edible leaves. It is a weed 
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commonly known as sessile joyweed and 

also known as dwarf copperleaf or Brazilian 

spinach (Hyde et al, 2021).  The genus 

Alternanthera is an important medicinal 

plant and member of the Amaranth family 

containing volatile compounds, essential 

amino acids, flavonoids, glycosides, and 

steroids. Medicinal forage herbs and leafy 

greens such as Alternanthera sessilis are 

consumed as vegetables in Southeast Asia 

and some other countries (Kumari and 

Krishnan, 2016). Depending on the color of 

the aerial part, the Alternanthera sessilis 

can be identified as a green or red cultivar 

(Othman et al, 2016). Despite being 

considered a harmful weed in some 

countries, it has long been used in 

traditional medicine as well as food sources 

(Mondal et al, 2014). Information on the 

chemical composition and nutritional value 

of the Alternanthera sessilis is limited, and 

its nutritional value for livestock has not 

been studied. The aim of this study was to 

determine the nutritional value of this plant 

for ruminant animals.  

 

Materials and Methods 
Experimental design and diets 

    The experiments were carried out in the 

research station and laboratories of 

Agricultural Sciences and Natural 

Resources University of Khuzestan, Iran. 

Alternanthera sessilis, after cultivation and 

collection, was dried in oven and was 

ground with 2 mm sieve mesh for 

determining the chemical composition and 

studying the digestion and fermentation. 

 
Measurement of chemical compositions 

    Alternanthera sessilis, alfalfa hay and 

other ration ingredients were analysed for 

crude protein (Kejdahl method, Foss 2033, 

Denmark), crude fat (Soxhlet method), dry 

matter, ash, acid detergent fibers (ADF) and 

total tannins were measured by standard 

methods (AOAC, 2012). Determination of 

neutral detergent fiber (NDF) was done 

(Van Soest et al., 1991) without the use of 

α-amylase and sodium sulfite enzyme by 

removing ash.  

 

Tretments 

    Alternanthera sessilis was substituted for 

alfalfa hay at 0 (control), 20, 40, and 60 

percent in the diet (equivalent to 3, 6, and 9 

percent of the total diet). Diets, composed 

of 30% forage and 70% concentrate, were 

fed to fatten lambs based on their live 

weight (NRC, 2007). In vitro digestibility of 

diets was investigated using gas production 

and two-step digestion. 

 
Gas production 

    The rumen fluid was taken from four 

adult male lambs fed at maintenance level 

with a forage diet (wheat straw, corn silage, 

and alfalfa hay). The samples were filtered 

with a 4-layer cotton cloth and were mixed 

to be used as the gas production medium. 

The produced gas was measured using a 

barometer and glass vials containing buffer 

and ruminal fluid in a ratio of 2:1. Two 

hundred mg of dried samples was poured 

into vials with a 1 mm sieve mesh in 7 

replicates. Gas production was recorded at 

0, 2, 4, 6, 12, 16, 24, 48, 72, 96 and 120 

hours. Gas production coefficients were 

calculated using the exponential model 

(Ørskov and McDonald, 1979). Twenty-

four-hour time data were used to determine 

partitioning factors (PF), microbial biomass 

production, and microbial biomass 

production efficiency (Blummel et al., 

1997). Metabolizable energy (ME), 

apparent digestibility of organic matter 

(IVOMAD), and digestible organic matter 

(DOM) were calculated (Menke et al, 

1979). 
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Table 1: Feed ingredients and chemical composition of the experimental diets fed to lambs 

Feed ingredients (%DM) 

Percentage of Alternanthera sessilis in ration 

(Percentage of replacement with alfalfa) 

Control (0.0) 3 (20) 6 (40) 9 (60) 

Alfalfa hay 15.0 12.0 9.0 6.0 

Alternanthera sessilis 0 3.0 6.0 9.0 

wheat straw 5.0 5.0 5.0 5.0 

Corn silage 10.0 10.0 10.0 10.0 

Barley grain 35.0 35.0 35.0 35.0 

Wheat bran 27.0 27.0 27.0 27.0 

Sesame meal 7.0 7.0 7.0 7.0 

Vitamins and minerals premix* 0.5 0.5 0.5 0.5 

Limestone 0.2 0.2 0.2 0.2 

Salt 0.3 0.3 0.3 0.3 

Total 100 100 100 100 

Chemical compounds  

Dry matter, % 91.4 91.4 91.4 91.4 

Organic matter, % DM 93.6 93.7 93.7 93.8 

Crude protein, % DM 14.5 14.3 14.2 14.0 

Neutral Detergent fiber, % DM 35.1 34.8 34.6 34.6 

Acid Detergent fiber, % DM 17.5 17.4 17.1 17.0 

Ash, % DM 6.4 6.3 6.3 6.2 

ME (kcal/kg DM)**  2.56 2.57 2.58 2.59 
*Each kilogram of supplement contained 600,000 IU of vitamin A, 200,000 IU of vitamin D, 200 mg vitamin E, 2500 mg 

antioxidant, 195 g calcium, 80 g phosphorus, 21g magnesium, 2200 mg manganese, 3000 mg iron, 300 mg copper, 300 mg 

zinc, 100 mg cobalt, 12 mg iodine and 1.1 mg selenium. 

 **Calculated based on the energy density of feed ingredient (Mkcal/kg DM). 

 

 
Digestibility of diets 
    In order to determine the in vitro 

digestibility by the two-step digestion 

method (Tilley and Terry, 1963), 0.5 g of 

the experimental samples was poured into 

the test tubes. Rumen fluid was collected 

from four adult male lambs fed with a 

forage diet (wheat straw, corn silage, and 

alfalfa hay) and mixed with artificial saliva 

with a ratio of 1:4 in 7 replications. After 48 

hours of incubation, 6 ml of 20% 

hydrochloric acid was added to each tube. 

After that, 0.5 g pepsin was dissolved in 100 

ml 0.1 M hydrochloric acid, and 5 ml of this 

enzyme solution was added to each tube. 

After 48 hours, the digestibility of dry 

matter and NDF was calculated based on 

the amount of the residue. The results were 

analyzed in a completely randomized 

design using SAS software and GLM 

procedure. Significant means were 

compared using Duncan's multiple-range 

test at P<0.05. The statistical model was: 

Yij= µ + Ti + ƐijYij = observed value, μ = 

overall mean, Ti = treatment effect, Ɛij = 

error. 

 

Results 

    The chemical composition of the 

Alternanthera sessilis and alfalfa hay is 

shown in Table 1. The crude protein content 

was almost the same in both plants. The 

NDF and ADF concentrations of alfalfa hay 

appeared to be higher than those of 

Alternanthera sessilis. 

    The effect of the experimental diets on 

gas production parameters are shown in 

Table 3. By increasing the amount of 

Alternanthera sessilis, gas production 

potential increased significantly compared 

to the control (P<0.05) so that the highest 

and lowest amounts of gas production 

potential were seen in the diet of 9% 

Alternanthera sessilis plant and the control 

diet, respectively (P<0.05). The effect of 

adding Alternanthera sessilis on the PF and 

the truly degradable organic matter was 

significant (P<0.05), but the effect of 
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treatments on microbial biomass production 

efficiency was not significant. The highest 

truly degradable organic matter was 

observed in the treatment containing 9% of 

Alternanthera sessilis. The lowest amount 

of PF was related to 9% treatment and its 

difference was not significant between the 

other treatments. Metabolizable energy 

(ME), and apparent digestibility of organic 

matter were significantly affected by the 

treatments and increased with increasing 

the amount of Alternanthera sessilis so that 

they were highest in treatment containing 

9% of the plant (P<0.05). 
 

Table 2: Chemical composition of Alternanthera sessilis and alfalfa hay used in the present experiment 

Nutrients Alternanthera sessilis Alfalfa hay 

Dry matter, % 89.5 87.6 

Crude protein, % 13.7 14.2 

Neutral detergent fiber, % 42.5 46.65 

Acid detergent fiber, % 33.7 37.19 

Ash, % 8.1 9.9 

Organic matter digestibility (OMD, %) 76.10 72.52 

ME (Mcal/kg DM) 2.50 2.34 
         ME (MJ/kg DM)= 2.2 + 0.1357GP + 0.0057CP + 0.0002859 EE2( n=200 / r2=0.94)   

         DOM%= 0.9042 GP + 0.0492CP+ 0.0387CA + 16.49 ( n=85 / r2=0.93) 

         ME: metabolizable energy, DOM: Digestible organic matter 

Table 3: The effect of replacing Alternanthera sessilis with alfalfa hay on gas production parameters of 

experimental rations 

 
Alternanthera sessilis in ration, % 

(Replacement with alfalfa, %) 
  

Parameter Control (0.0) 3 (20) 6 (40) 9 (60) SEM P value 

b (ml/h) 112.2c 131.8b 134.4ab 145.2a 6.38 0.02 

c (ml/h) 0.093b 0.093b 0.097b 0.109a 0.002 0.002 

PF, mg/ml 4.77a 4.73a 4.77a 4.36b 0.12 0.004 

TDOM, mg 3130.3b 316.7b 326.3a 336.6a 8.28 0.018 

MBP, mg 167.18 169.51 175.66 166.65 5.28 0.18 

MBPE, % 53.90 53.5 53.8 49.51 2.28 0.42 

ME, Mcal/kg DM 3.22b 3.30b 3.36b 3.72a 0.22 0.043 

IVOMAD, % 83.35b 85.01b 86.17b 93.93a 3.92 0.042 
SEM standard error of means, b: Potential of gas production, c: gas production rate, PF: Partitioning factor, TDOM: Truly 

degradable organic matter, MBP: Microbial biomass production, MBPE: Microbial biomass production efficiency, ME: 

metabolizable energy, IVOMAD: In vitro organic matter apparent digestibility 

ME (MJ/kg DM) = 0.04 + 0.1639GP + 0.0079CP + 0.0239EE    

IVOMAD (g/kg DM) = 14.88 + 0.8893GP + 0.0448CP + 0.0651CA 

Means in the same row with different superscript letters are significantly different (P<0.05). 

 

    Table 4 shows the volume of gas 

produced in the diets at different incubation 

times. At each time, the amount of gas 

produced increased with increasing of 

Alternanthera sessilis, but the changes were 

significant only at 24 and 48 hours 

(P<0.05). The highest and lowest amount of 

gas production was seen in the treatment 

containing 9% of Alternanthera sessilis and 

the control, respectively. 
 

Table 4: The effect of replacing Alternanthera sessilis with alfalfa hay on the volume of gas produced of 

experimental rations at different incubation time 

 
Alternanthera sessilis in ration, % 

(Replacement with alfalfa, %) 
  

Time (h) Control (0.0) 3 (20) 6 (40) 9 (60) SEM P value 

24 99.4b 103.1b 105.7ab 121.1a 5.44 0.04 

48 116.5b 120.1ab 122.7ab 139.8a 6.94 0.01 

72 125.4 129.3 131.9 149.6 7.58 0.13 

96 130.1 134.0 136.7 154.3 7.79 0.18 
SEM standard error of means  

Means in the same row with different superscript letters are significantly different (P<0.05). 
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In vitro digestibility 

    The digestibility of dry matter and NDF 

of the experimental diets are shown in Table 

5. There was no difference between the 

diets, but the digestibility of treatments 

containing Alternanthera sessilis was 

numerically better than that of the control. 
 

Table 5: Digestibility (%) of experimental diets containing different levels of Alternanthera sessilis 

 
Alternanthera sessilis in ration, % 

(Replacement with alfalfa, %) 
  

Item Control (0.0) 3 (20) 6 (40) 9 (60) SEM P value 

Dry matter 70.0 76.9 74.8 77.9 3.33 0.07 

Neutral detergent fiber 56.3 56.5 56.8 57.9 1.79 0.68 
          SEM: standard error of means  

          Means in the same row with different superscript letters are significantly different (P<0.05). 

 

Discussion 

    In rumen produced hydrogen can be used 

during the synthesis of volatile fatty acids 

and microbial proteins, and its excess is 

eliminated by methane production by 

methanogenic microorganisms (Zhu et al, 

2021; Snelling et al, 2019; Sirohi et al, 

2009). The reason for the improvement of 

gas production potential in diets containing 

Alternanthera sessilis can be attributed to 

its chemical composition, i.e. less NDF and 

ADF content (Table 2) as well as its higher 

digestibility compared with alfalfa hay 

(Table 2). This relationship has been proven 

in literature so that increasing the 

concentration of cell walls (NDF and ADF) 

reduces non-fiber carbohydrates (NFC) and 

soluble sugars and ultimately reduces 

digestibility, fermentation, and gas 

production (Coblentz et al, 2013). The gas 

produced is greatly influenced by the 

chemical composition and physical 

properties of food (He et al, 2020) which 

may be partly due to changes in the activity 

of rumen microorganisms (He et al, 2020). 

The researchers examined the relationship 

between the chemical composition of 

different parts of 13 maize varieties with 

fermentation, digestion, and gas production; 

the results showed that this correlation was 

particularly high in the stem section (He et 

al, 2020).   

    In Table 2, it was observed that the 

Alternanthera sessilis plant has more ME 

than alfalfa fodder, perhaps due to the 

production of more gas (Tables 3 and 4) and 

organic matter digestibility (Table 2) than 

alfalfa hay. In this context, the researchers 

suggested that there was a high correlation 

between metabolizable energy and gas 

produced in 24 hours and the chemical 

composition of food (Menke et al, 1979; 

Bakhshizadeh, 2014). High levels of gas 

produced indicate high metabolizable 

energy, as well as fermentable nitrogen and 

other nutrients necessary for 

microorganisms to function (Newbold et al, 

2015). In an experiment, the reduction of 

gas production in different levels of Gopar 

(Heracleum persicum, with flavonoid 

compounds such as Alternanthera sessilis) 

has been reported (Nooriyan Soroor and 

Rouzbehan, 2013). Many studies have 

reported that the use of medicinal plants or 

their active ingredients reduces the 

digestibility of feed during incubation 

(Garcia-Gonzalez et al., 2006) followed by 

a decrease in gas production. In a study, the 

use of different levels of Echium amoenum 

(containing flavonoids such as 

Alternanthera sessilis) increased the 

amount of gas produced in the diet 

(Nooriyan Soroor and Rouzbehan, 2014) 

which was in agreement with the results of 

this study. The addition of different 

amounts (0, 10, 20, 30, and 40 mg) of 

extracted flavonoid from Alternanthera 

sessilis to diets containing different ratios of 

rice straw and concentrate (50, 60, and 70 

percent concentrate) showed that in diets 

containing 50 and 60 percent concentrate, 

gas production up to 30 mg flavonoid levels 

was higher than control, in other words, 
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adding flavonoid increased gas production. 

On the other hand, regardless of the base 

diet (rice straw to concentrate ratio), adding 

flavonoids to control increased gas 

production by 10 mg and then was 

unchanged at a 30 mg level and decreased 

at 40 mg compared to the control (Sommai 

et al. 2021); these results were consistent 

with the results of the present experiment 

and confirmed the effect of flavonoids in 

Alternanthera sessilis.  

    The partitioning factor is the ratio of the 

truly degradable organic matter to the 

volume of the gas produced, reflecting a 

variation in the production of short-chain 

fatty acids per unit of the degraded substrate 

(Blummel et al, 1997; Souhil et al, 2022). It 

has been reported that the PF calculated 

under in vitro conditions creates significant 

data for predicting dry matter consumption, 

production of microbial biomass in the 

rumen, and methane emissions in ruminants 

(Noviandi et al, 2021). Therefore, part of 

the difference in the PF and the microbial 

biomass production efficiency among the 

treatments in this experiment is due to the 

different gas production (Tables 3 and 4). 

According to the results, the amount of truly 

degradable organic matter in treatments 

containing Alternanthera sessilis increased 

compared to the control treatment. By 

comparing the results and investigating the 

relationship between gas and PF, it is clear 

that with increasing the gas production 

(Table 4), the PF has increased. In fact, 

lower levels of PF indicate low microbial 

protein production efficiency. This means 

that a larger share of the digested feed has 

been spent on gas production than microbial 

protein synthesis (Sallam et al, 2009). Also, 

researchers have stated that with increasing 

gas production (methane), partitioning 

factor decreases and the increase in PF in 

their study indicates an improvement in 

fermentation efficiency (Souhil et al, 2022). 

Also, the reduction of PF in treatment of 9% 

compared to control is probably due to 

synchronization of energy and protein 

release in rumen due to some chemical 

compounds in the plant (Jimenez-Peralta et 

al, 2011). It was reported that the using of 

Echium amoenum plant increased PF and 

biomass production efficiency (Nourian 

sarvar and Rouzbahan, 2014). In another 

study (Nooriyan Soroor and Rouzbehan, 

2013), the researchers observed the positive 

effect of Golpar (Heracleum persicum) on 

increasing the amount of these parameters. 

The researchers reported that reductions in 

dry matter degradability, gas, and methane 

production could be attributed to the 

antimicrobial activity of flavonoids 

(Cushnie and Lamb, 2011); but in the 

present experiment, although the 

Alternanthera sessilis plant contains 

flavonoids (Sommai et al, 2021), did not 

have a negative effect on fermentation and 

digestion, which can be attributed to the 

flavonoid level of plants or diets according 

to previous studies (Sommai et al, 2021). In 

their experiment, the use of 10 and 20 mg of 

flavonoid extracted from the Alternanthera 

sessilis plant increased gas production and 

remained unchanged until 30 mg and then 

decreased at 40 mg level, compared to the 

control (Sommai et al, 2021). Patra and 

Saxena (2010) observed a decrease in 

carboxy methyl cellulase and xylanase 

activity of rumen bacteria in the presence of 

high concentrations of clove and fennel 

extracts (containing quercetin, such as the 

Alternanthera sessilis plant) which could 

also be another reason for the reduction of 

PF in levels of 9%.  

    The results showed that Alternanthera 

sessilis plant is very similar to alfalfa hay in 

terms of chemical composition. The use of 

Alternanthera sessilis as part of fattening 

lambs’ diets not only had no significant 

negative effect on in vitro digestion and 

fermentation parameters but in several 

cases resulted in improved digestibility and 

fermentation of diets. In order to complete 

the information about the effects of feeding 

this plant to animals, it is better to conduct 

in vivo experiments on animals such as 

fattening lambs or lactating animals, etc.  



Investigating the nutritional value of the red Alternanthera sessilis . . . 

41     Iranian Veterinary Journal 

Acknowledgement  

    The authors thank the Agricultural Sciences and Natural Resources University of Khuzestan 

for all support. 

 

Conflict of Interest  

    The authors declare that they have no conflict of interest. 

 

Funding  

    This research was financially supported by Agricultural Sciences and Natural Resources 

University of Khuzestan. 

 

References 
AOAC. (2012). Official methods of analysis of 

Association of Official Analytical Chemists, 19th 

ed. Gaithersburg.  

Bakhshizadeh, S., Taghizadeh, A., Janmohammadi, 

H., & Alijani, S. (2014). Chemical composition 

and the nutritive value of pistachio epicarp (in situ 

degradation and in vitro gas production 

techniques). Veterinary Research Forum, 5(1), 

43-47. 

Blümmel, M., & Bullerdieck, P. (1997). The need to 

complement in vitro gas production 

measurements with residue determinations from 

in sacco degradabilities to improve the prediction 

of voluntary intake of hays. Animal 

Science, 64(1), 71-75. 

Souhil, B., Samir, B., Lyas, B., Amal, H., Ibtissem, 

B., Nour-Elhouda, A. & Secundino., L. (2022). In 

vitro gas production and fermentation parameters 

of some plants species collected from algerian 

arid rangelands. Journal of Rangeland Science, 

12 (1), 77-86. 

Coblentz, W. K., Nellis, S. E., Hoffman, P. C., Hall, 

M. B., Weimer, P. J., Esser, N. M., & Bertram, M. 

G. (2013). Unique interrelationships between 

fiber composition, water-soluble carbohydrates, 

and in vitro gas production for fall-grown oat 

forages. Journal of dairy science, 96(11), 7195-

7209. 

Cushnie, T. T., & Lamb, A. J. (2011). Recent 

advances in understanding the antibacterial 

properties of flavonoids. International journal of 

antimicrobial agents, 38(2), 99-107. 

García-González, R., López, S., Fernández, M., & 

González, J. S. (2006). Effects of the addition of 

some medicinal plants on methane production in 

a rumen simulating fermenter (RUSITEC). 

International Congress Series, 1293, 172-175. 

Elsevier. 

He, Y., Cone, J. W., Hendriks, W. H., & Dijkstra, J. 

(2020). Relationships between chemical 

composition and in vitro gas production 

parameters of maize leaves and stems. Journal of 

Animal Physiology and Animal Nutrition, 104(1), 

12-21. 

Hwong, C. S., Leong, K. H., Aziz, A. A., Junit, S. 

M., Noor, S. M., & Kong, K. W. (2022). 

Alternanthera sessilis: Uncovering the nutritional 

and medicinal values of an edible weed. Journal 

of Ethnopharmacology, 115608. 

Hyde, M., Wursten, B., Ballings, P., & Palgrave 

Coates, M. (2021). Flora of Zimbabwe: Species 

Information: Pinus patula. Flora of Zimbabwe. 

https://www. zimbabweflora. co. 

zw/speciesdata/species. php. 

Jiménez-Peralta, F. S., Salem, A. Z. M., Mejia-

Hernández, P., González-Ronquillo, M., 

Albarrán-Portillo, B., Rojo-Rubio, R., & Tinoco-

Jaramillo, J. L. (2011). Influence of individual 

and mixed extracts of two tree species on in vitro 

gas production kinetics of a high concentrate diet 

fed to growing lambs. Livestock Science, 136(2-

3), 192-200. 

Kumari, E. V., & Krishnan, V. (2016). Qualitative 

and quantitative estimation of phytochemicals of 

Alternanthera sessilis (l) r. Br. Ex. Dc and 

Alternanthera Philoxeroides (mart). 

Griseb. International Journal of Botany and 

Research, 6(4), 29-34. 

Menke, K.H., Raab, L., Salewski, A., Steingass, H., 

Fritz, D. & Schneider, W. (1979). The estimation 

of the digestibility and metabolizable energy 

content of ruminant feedingstuffs from the gas 

production when they m incubated with rumen 

liquor in vitro. J. Agric. Sci., 93: 217-222. 

Mondal, H., Saha, S., Awang, K., Hossain, H., Ablat, 

A., Islam, M. K., ... & Uddin, S. J. (2014). 

Central-stimulating and analgesic activity of the 

ethanolic extract of Alternanthera sessilis in 

mice. BMC complementary and alternative 

medicine, 14(1), 1-9. 

 



Zahra Ghashang Mirzavand and Morteza Chaji 

Iranian Veterinary Journal      42 

NRC, National Research Council (US). Committee 

on Nutrient Requirements of Small Ruminants. 

(2007). Nutrient requirements of small 

ruminants: sheep, goats, cervids, and new world 

camelids.  

Newbold, C. J., De La Fuente, G., Belanche, A., 

Ramos-Morales, E., & McEwan, N. R. (2015). 

The role of ciliate protozoa in the 

rumen. Frontiers in microbiology, 6, 1313. 

Nooriyan Soroor, E., & Rouzbehan, Y. (2013). The 

influence of golpar (Heracleum persicum) on in 

vitro rumen fermentation parameter, sand on 

methane production. Iranian Journal of animal 

Science, 44(4), 385-395. doi: 

10.22059/ijas.2013.50382. 

Nooriyan Soroor, E., & Rouzbehan, Y. (2014). 

Effect of Echium amoenum extract on plasma 

metabolites and methane estimate mehraban male 

lambs. Iranian Journal of animal Science, 44(3), 

273-282. doi: 10.22059/ijas.2013.36155. 

Noviandi, C. T., Kustaantinah, K., Irawan, A., 

Widyobroto, B. P., & Astuti, A. (2021). 

Determination of in vitro gas production kinetics 

by adding Leucaena leucecophala and corn oil to 

the ration in different ratios. Iranian Journal of 

Applied Animal Science, 11(1), 23-31. 

Ørskov, E. R., & McDonald, I. (1979). The 

estimation of protein degradability in the rumen 

from incubation measurements weighted 

according to rate of passage. The Journal of 

Agricultural Science, 92(2), 499-503. 

Othman, A., Ismail, A., Hassan, F.A., Yusof, 

B.N.M., & Khatib, A., (2016). Comparative 

evaluation of nutritional compositions, 

antioxidant capacities, and phenolic compounds 

of red and green sessile Joyweed (Alternanthera 

sessilis). J. Funct.Foods 21, 263–271.  

Patra, A. K., & Saxena, J. (2010). A new perspective 

on the use of plant secondary metabolites to 

inhibit methanogenesis in the 

rumen. Phytochemistry, 71(11-12), 1198-1222. 

Sallam, S. M. A., Bueno, I. C. S., Brigide, P., Godoy, 

P. B., Vitti, D. M. S. S., & Abdalla, A. L. (2009). 

Efficacy of eucalyptus oil on in vitro ruminal 

fermentation and methane production. Options 

Mediterraneennes, 85(85), 267. 

Sirohi, S. K., Pandey, N., Goel, N., Singh, B., 

Mohini, M., Pandey, P., & Chaudhry, P. P. 

(2009). Microbial activity and ruminal 

methanogenesis as affected by plant secondary 

metabolites in different plant 

extracts. International Journal of Environmental 

Science and Engineering, 1(1), 52-58. 

Snelling, T. J., Auffret, M. D., Duthie, C. A., 

Stewart, R. D., Watson, M., Dewhurst, R. J., ... & 

Walker, A. W. (2019). Temporal stability of the 

rumen microbiota in beef cattle, and response to 

diet and supplements. Animal Microbiome, 1, 1-

14. 

Sommai, S., Cherdthong, A., Suntara, C., So, S., 

Wanapat, M., & Polyorach, S. (2021). In vitro 

fermentation characteristics and methane 

mitigation responded to flavonoid extract levels 

from Alternanthera sissoo and dietary 

ratios. Fermentation, 7(3), 109. 

Tilley, J. M. A., & Terry, D. R. (1963). A two‐stage 

technique for the in vitro digestion of forage 

crops. Grass and forage science, 18(2), 104-111. 

Ulian, T., Diazgranados, M., Pironon, S., Padulosi, 

S., Liu, U., Davies, L., ... & Mattana, E. (2020). 

Unlocking plant resources to support food 

security and promote sustainable 

agriculture. Plants, People, Planet, 2(5), 421-

445. 

Van Soest, P.J., Rabertson, J.b., & Lewis, B.A. 

(1991). Methods for dietary fiber, neutral 

detergent fiber, and nonstarch polysaccharides in 

relation to animal nutrition. nutritional ecology of 

the ruminant. Journal of Dairy Science, 74(10): 

3583-3597.  

Zhu, Z., Difford, G. F., Noel, S. J., Lassen, J., 

Løvendahl, P., & Højberg, O. (2021). Stability 

assessment of the rumen bacterial and archaeal 

communities in dairy cows within a single 

lactation and its association with host 

phenotype. Frontiers in Microbiology, 12, 

636223. 

Received: 09.07.2023 

Accepted: 12.11.2023 

 

 



 1403بهار ـ  1ـ شماره  بیستمدوره                           مقاله کامل

  1403 بهار، 1، شماره بیستمدامپزشكي ایران، دوره  نشریه     136

 (Alternanthera sessilis) آلترنانترا سیسیلیس اهیگای ارزش تغذیه يبررس 
 رای نشخوارکنندگانب قرمز

 
 *2و مرتضی چاجی 1قشنگ میرزاوندزهرا 

 
 علوم دامی و صنایع غذایی، دانشگاه علوم کشاورزی و منابع طبیعی خوزستان، ملاثانی، ایران آموخته کارشناسی ارشد، دانشکدهدانش 1

 شاورزی و منابع طبیعی خوزستان، ملاثانی، ایرانک گروه علوم دامی، دانشکده علوم دامی و صنایع غذایی، دانشگاه علوم استاد 2

 
 21/08/1402تاريخ پذيرش:        18/04/1402تاريخ دريافت: 

 

 چکیده

با  آن ایقرمز و مقایسه ارزش تغذیه سیسیلیسآلترنانترا تعیین ترکیب شیمیایی و قابلیت هضم و تخمیر گیاه آزمایش حاضر با هدف     
آلترنانترا فاقد )شووواهد  -1 چهار تیمار آزمایشوووی شوووامل  های پرواری انجام شووود.برههای یونجه به صوووورت انفرادی یا در قالب جیره

سیلیس صد  3جیره حاوی  -2، (سی صد جایگزینی با یونجه(،  20)در صد  6 -3در صد جایگزینی با یونجه(  40)در صد  9 -4و در  60)در
های آزمایشووی با روش تولید گاز و آزمایش هضووم قابلیت هضووم و تخمیر نمونه بود.  آلترنانترا سوویسوویلیسدرصوود جایگزینی با یونجه( 

شیمیایی بین دومرحله شد.  قرابت زیادی از نظر ترکیب  سنجش  سیلیسای  سی شت.   آلترنانترا  آلترنانترا  اهیگافزودن با یونجه وجود دا
، انرژی قابل متابولیسوووم، انرژی خالص شوووده هیتجز واقعا یآل مادهمقدار  داریمعنهای پرواری باعث افزایش به جیره بره سووویسووویلیس

ترین بیش آلترنانترا سیسیلیسدرصد گیاه  9ها در تیمار حاوی به طوری که این شاخصه شیردهی و قابلیت هضم ظاهری ماده آلی شد؛
در جیره قابلیت هضم ماده خشک تمایل به افزایش نشان داد.  مقدار تولید  آلترنانترا سیسیلیسبا استفاده از گیاه  مقدار بودند.  از طرفی،

آلترنانترا های حاوی گیاه های آزمایشوووی قرار نگرفتند.  قیمت جیرهتوده زنده میکروبی، بازده تولید توده زنده میکروبی تحت تأثیر جیره
با علوفه یونجه قابل  آلترنانترا سوویسوویلیسای گیاه که ارزش تغذیه توان بیان کردمیشوواهد بود.  بنابراین  تر از جیرهارزان سوویسوویلیس

نیز توصووویه  های دامیهای پرواری جایگزین کرد.  انجام آزمایشدرصووود با یونجه در جیره بره 60توان آن را تا مقایسوووه اسوووت و می
 شود.  می

 
  قابلیت هضم، نشخوارکنندگان  یونجه، علوفه ،سیسیلیسآلترنانترا کلمات کلیدی:  
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