[ Downloaded from rap.sanru.ac.ir on 2024-05-20 ]

[ DOI: 10.61186/rap.15.43.108 ]

-

: Research on Animal Production, Vol. 15, No. 43, Spring 2024 p: 108-115
SeAgLT et ol () DS

" Research Paper"

Investigating the Effect of Hydroponic Barley Fodder Feeding on the Meat
Characteristics of Native goats in Fars Province

Majid Hashemi!, Mohammad Javad Agah?, Sayeed Mohammad Reza Hashemi®
and Hossein Norollahi*

1- Research Associate Professor, Shiraz Branch, Razi Vaccine and Serum Research Institute, Agricultural Research,
Education and Extension Organization (AREEO), Shiraz, Iran,
(Corresponding author: majid48h@yahoo.com)

2 and 4- Respectively Research Assistant Professor, Research Instructor and Research Instructor, Animal Science
Research Department, Fars Agricultural and Natural Resources Research and Education Center, Agricultural
Research, Education and Extension Organization (AREEO), Shiraz, Iran.

Received: 18 September 1402 Accepted: 6 January 2024

Extended Abstract

Introduction and Objective: Green fodder is one of the components that is given special attention when
preparing animal rations, due to its palatability and high digestibility. Green fodder in the livestock ration has an
effect on maintaining health and improving the productive and reproductive efficiency of livestock, and it may
also affect the quality of meat. On the other hand, the main problem in fodder production in the world is the lack
of access to sufficient water for the cultivation and growth of fodder. The occurrence of continuous drought in
recent years in the country has made the production of green fodder a problem and has pushed opinions towards
sustainable methods including the hydroponic method. In this method, agricultural soil is not used for growing
plants and feeding is done in a solution that contains all the necessary elements for the plant. There is no report
regarding the effect of this food source on the quality of meat of livestock. Since at the time of introducing a feed
source for livestock, all its dimensions or in fact its nutritional value must be measured, so this study was
conducted with the aim of investigating the effect of consumption of different levels of barley hydroponic fodder
on the qualitative and sensory characteristics of goat meat.

Material and Methods: This experiment was performed with 28 Fars native male goats that were placed in
individual cages in four treatments and seven replicates in a completely random design. The experimental
treatments included the replacement of barley hydroponic fodder at three levels of 25, 50 and 75% instead of
alfalfa (in terms of dry matter) in the diet and a control treatment without replacement. The ration was balanced
based on the standard tables of goat nutrients recommended by Nutrient Requirements Council for Small
Ruminants. After 90 days from the start of the experiment, six goats from each treatment were slaughtered and
after 24 hours of cooling of the carcass at four °C, the Longissimus dorsi muscle was separated, divided into
smaller pieces and labeled to determine physical, chemical, textural and sensory factors. Chemical tests including
measurement of intermuscular fat, protein and ash in meat samples were carried out by standard methods and the
amount of dry matter of the samples was measured by placing about three grams of the sample at a temperature
of 102 + 2 °C for three hours. The Keldahl method was used to measure the total content of volatile nitrogen and
a digital pH meter set at 25 °C was used to measure the pH. Fat oxidation rate in meat samples was determined
by malondialdehyde method. Digital imaging and plastic bag methods were used to evaluate color and loss weight
after storage of meat samples, respectively. The water holding capacity was determined by centrifuging the
sample placed in filter paper for 4 minutes at 1500 rpm and recording the weight and then placing it in the oven
at 70 °C for 24 hours. Loss after cooking was calculated by placing the sample for one hour in a water bath at 90
°C. Texture factors, including hardness, adhesiveness, cohesiveness, springiness and chewiness were measured
by preparing cubic pieces with dimensions of one centimeter from the meat samples and using a texture testing
machine. This device was equipped with a steel cylindrical probe with a diameter of six mm and a height of 35
mm. The probe of the device was inserted into the tested sample twice at a speed of two millimeters per second
and up to 50% of the probe height, and the results were recorded by the device software. Sensory characteristics
of meat samples, including color, smell, tenderness and overall acceptance wad evaluated by a panel group who
completed a designed questionnaire based on the hedonic test. One-way analysis of variance was used in order
to investigate the physicochemical and tissue characteristics in different treatments. In cases where there was a
significant difference between the treatments, the averages were compared with Duncan's test. The results of the
panel test were analyzed with the Kruskal -Wallis test.

Results: There was not significant difference in the amount of fat (range of 10.08-13.87%), dry matter (range of
29.08-31.55%), ash (range of 0.93-1.15%) and total volatile nitrogen (range of 20.25-25.33 mg/100g) between
the control group and experimental treatments. The results showed that the replacement of barley hydroponic
fodder by 25% instead of alfalfa in the diet caused a significant increase in the amount of meat protein (P=0.0136)
and oxidation (P=0.0497) and a significant decrease (P=0.0132) in loss of cooking compared to control treatment
and other experimental treatments. There was no statistically significant difference in the recorded values for the
texture evaluation and sensory scores of the meat between the experimental treatments and the control group.
The overall acceptance of the meat samples in all the investigated treatments had a score of more than five and
were placed in the moderately favorable level.

Conclusion: Finally, it can be concluded that the replacement of hydroponic barley fodder instead of alfalfa in
the ration of fattening goats up to the level of 75%, did not have negative effects on the chemical, physical and
oxidative stability of the meat during storage in the refrigerator or freezer. Also, the use of barley hydroponic
fodder in proportions of 25, 50, and 75% (instead of alfalfa and 10, 20, and 30% of dry matter of the ration) did
not have adverse effects on the redness, tenderness, and smell of meat. The scores obtained for overall acceptance
showed that there was no significant difference in terms of sensory characteristics between the meat of the
experimental treatments and the control.
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Table 2. The mean of the characteristics of meat goat fed with different amount of barley hydroponic fodder after 3

days of storage at 4°C
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a,b: Within each raw, means with different superscripts differ significantly (p<0.05).
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Table 3. The mean of the characteristics of meat goat fed with different amount of barley hydroponic fodder after 30

days of storage at -18°C
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Table 4. Tpe mean of sensory evaluation score of goat meat fed by barley hydroponic fodder after 5 days of storage at

Slio 3kl (sllas (20)3) 9> cuiSl ddgle lado

P s A o
Jlhae SEM - The amounggf barley hydroponlzcsfodder (%) 5 Variable
0.2895 0.104 5.92 6.04 6.17 6.46 <)
(Color)

4

0.3581 0.104 5.42 5.67 5.52 5.92 (odon
0.3716 0.080 6.42 6.44 6.50 6.77 82
(Tenderness)

0.3045 0.088 6.10 6.00 5.94 6.38 St
(Overall acceptance)

wollasl Sl 3l (o JS' Sis o3lo o3 Yo g ¥ Ve g
oS Sl g 4B g B (69 9 9355 55008 2
s 5l el (B3] a8 ol L5 S bl el oas
Wl jles b (dolojl glajlas CudsS o (e sla S
Ol ook ol @l suger b ol 2 )l sy
4\&356)3 d.é9l.c- Qg.l )'| o3léw! Q&o] 453)56)-547‘“-‘ O
Osh o A sl (3Kl Ao)VO b gl dleg

3929 (sl CubsS sla SRy 0 e ]

IS (8 35 A
oz Ol adlle ol ol mls 4 g L
RIS SVES cuiS adgle L3l &5 5,8 (gpSamis
oloj > cudss gsbunsl lul 5 (S (abend
> o9e)l sl ALBlS 58 g sy )l
4591& )'I odlatw] S J)f UL VA W) u.)l.s))l L;me;
Wy e (L) 2o 2VD 5 B+ YO clacns jd cuiS Ol

&

Abbasvali, M., Shekarforoush, S. S., Aminlari, M., & Ebrahimnejad, H. (2012). Effects of medium-voltage
electrical stimulation on postmortem changes in fat-tailed sheep. Journal of Food Science, 77(1), S47-
53. https://doi.org/10.1111/j.1750-3841.2011.02463.X.

Abd El-aal, H. A., & Suliman, A. I. A. (2008). Carcass traits and meat quality of lamb fed on ration
containing different levels of leucaena hay (Leucaena leucocephala L.). Biotechnology in Animal
Husbandry, 24(34), 77-92.

Agriculture Statistics of Iran. ( 2021) .The yearbook of agriculture statistics of Iran, 2020. In Bureau of

statistics and information technology (pp. 114-115). Tehran, Iran: The ministry of Jihad-E-agriculture
(In Persian).

Al-karaki, G., & Al-momani, N. (2011). Evaluation of some barley cultivars for green fodder production
and water use efficiency under hydroponic conditions. Jordan Journal of Agricultural Sciences, 7, 448-
457.

Babiker, S. A., El Khider, I. A., & Shafie, S. A. (1990). Chemical composition and quality attributes of
goat meat and lamb. Meat Science, 28(4), 273-277. https://doi.org/10.1016/0309-1740(90)90041-4.
Botsoglou, N. A., Fletouris, D. J., Papageorgiou, G. E., Vassilopoulos, V. N., Mantis, A. J., & Trakatellis,
A. G. (1994). Rapid, sensitive, and specific thiobarbituric acid method for measuring lipid peroxidation
in animal tissue, food, and feedstuff samples. Journal of Agricultural and Food Chemistry, 42(9), 1931—

1937.

Bouton, P. W., Harris, P. V., & Shorthose, W. R. (1972). The effect of ultimate pH on ovine muscle: Water-
holding capacity. Journal of Food Science, 37, 351-355.

Elmulthum, N. A, Zeineldin, F. I., Al-Khateeb, S. A., Al-Barrak, K. M., Mohammed, T. A., Sattar, M. N,
& Mohmand, A. S. (2023). Water Use Efficiency and Economic Evaluation of the Hydroponic versus
Conventional Cultivation Systems for Green Fodder Production in Saudi Arabia. Sustainability, 15,
822-835. https://doi.org/https://doi.org/10.3390/su15010822.

Fazaeli, H., Solaymani, S., & Rouzbahan, Y. (2017). Nutritive value and performance of cereal green fodder
yield in hydroponic system. Research on Animal Production, 8 (15), 96-104 (In Persian).

Ghoorchi, T., Seyedalmoosavi, S. M. M., Zeinali, E., Karimi, Z., & Gharabash, A. M. (2017). The Effect
of Fattening Potential of Dalagh Lambs Fed Grazing Whole-Crop Barley. Aniaml Science journal
(Pajouhesh & Sazendegi), 117; 141-150. https://doi.org/10.22092/ASJ.2018.116052 (In Persian).

Gunasekaran, S., Bandeswaran, C., & Valli, C. (2019). Low-cost hydroponic fodder production technology
for sustainable live-stock farming during fodder scarcity Current Science, 116, 526-528.

Hashemi, S. R., Davoodi, D., Dastar, B., Bolandi, N., Smaili, M., & R., M. (2014). Meat quality attributes
of broiler chickens fed diets supplemented with silver nanoparticles coated on zeolite. Poultry Science
Journal, 2 (2), 183-193.

Hildrum, K. 1., Solvang, M., Nilsen, B. N., Froystein, T., & Berg, J. (1999). Combined effects of chilling
rate, low voltage electrical stimulation and freezing on sensory properties of bovine M. longissimus
dorsi. Meat Science, 52(1), 1-7. https://doi.org/10.1016/s0309-1740(98)00142-9.


http://dx.doi.org/10.61186/rap.15.43.108
http://rap.sanru.ac.ir/article-1-1418-fa.html

[ Downloaded from rap.sanru.ac.ir on 2024-05-20 ]

[ DOI: 10.61186/rap.15.43.108 ]

u_pjl)y' O g WL“’ PSRV 5T 3\9} Jots HL;QAZLQ RV
A YEY e /FY 0jlasis /o2 b Jlo (ol lidgs slouimng

Hossain, S. A., Sherasia, P. L., Phondba, B. T., Pathan, F. K., & Garg, M. R. (2017). Effect of feeding green
fodder based diet in lactating buffaloes: Milk production, economics and methane emission. Indian
Journal of Dairy Science, 70(6), 767-773.

Hozhabri, A., Ganjkhanlou, M., Zali, A., Emami, A., & Akbari Afjani, A. (2013). Effect of fish oil and
thyme essence on meat quality and meat oxidative stability of Mahabadi kids. Journal of Animal Science
Research, 23(4), 71-81 (In Persian).

ISIRI 742. (2003). Meat and meat products-determination total fat content-test method. Institute of
Standards and Industrial research of Iran (In Persian).

ISIRI 744. (2002). Meat and meat products -determination of total ash — test method. Institute of Standards
and Industrial research of Iran. (In Persian).

ISIRI 924. (2001). Meat and meat products -determination of total protein —test method. Institute of
Standards and Industrial research of Iran (In Persian).

Khorasanil, O., Chaji, M., & Baghban, F. (2021). The effect of ruminal pH adjusting additives on some
meat quality parametersin fattening lambs fed a high concentrate Diet. Research on Animal Production,
12 (32), 50-60 (In Persian).

Khoshnazarporshokuhi, R. (2009). Barley fodder production by hydroponic method In: Proceeding of First
National Congress of Hydroponics and Greenhouse Productions, Esfahan, Iran. (In Persian).

Lee, J. H., Min, B. R., & Lemma, B. B. (2017). Quality characteristics of goat meat as influenced by
condensed tannins-containing pine bark. Small Ruminant Research, 146, 28-32.

Liang, J. B., & Paengkoum, P. (2019). Current status, challenges and the way forward for dairy goat
production in Asia - conference summary of dairy goats in Asia. Asian-Australas Journal of Animal
Science, 32(8), 1233-1243. https://doi.org/10.5713/ajas.19.0272.

Meilgaard, M. C., Civille, G. V., & Carr, B. T. (2016). Sensory Evaluation Techniques. CRC Press.

Montgomery, J. L. (2007). Objective Methods of Sensory Analysis. In L. M. L. Nollet (Ed.), Handbook of
Meat, Poultry and Seafood Quality (pp. 71-88). Blackwell Publishing.

Noorollahi H., & Rahmani, R. (2015). Effects of different levels of barley hydroponic fodder on feedlot

performance , carcass characteristics and economic indices of Fars native kids (Final Report of
Research Project), Fars Agricultural and Natural Resources Research and Education Center.
Agricultural Research, Education and Extension Organization (In Persian).

NRC. 2007. Nutrient Requirements of Small ruminants: sheep, goats, cervids and New World Camelids.
National Academy Press, Washington DC.

Yam, K. L., & Papadakis, S. E. (2004). A simple digital imaging method for measuring and analyzing color
of food surfaces. Journal of Food Engineering, 61, 137-142.


http://dx.doi.org/10.61186/rap.15.43.108
http://rap.sanru.ac.ir/article-1-1418-fa.html
http://www.tcpdf.org

