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Introduction: Algae is a super food that can solve the future nutritional problems of the world. Now,
on the eve of a regional and global drought and an international catastrophe for food, replacing forage
with algae in livestock feed is part of the anti-drought protocol in the field the livestock industry.
Algae contain amino acids, vitamins and rare elements that enhance the overall immune system. High
chlorophyll content and their phytochemical substances prevent their cellular damage due to their
antioxidant function and help them to detoxify the body. Also, algae have lower fat and fiber content than
other protein sources. Beta-carotene helps this aquatic control the body against various types of
malignancies and cardiovascular disease. It is also believed that phacocianine algae strengthens the
immune system (Lorenz 2003). This study was carried out to the determination of nutritive value of
Chlorella Vulgaris using invivo, nylon bag and gas production techniques in Gizel sheep.

Material and methods: The implementation of different stages of experiments was carried out in the
livestock nutrition laboratory of Islamic Azad University, Maragheh Branch. The chemical composition
of green algae was determined in the laboratory using the AOAC (2005) method. To this end, 10 algae
were collected from various parts of the massif of Orumiyeh (Nazlouchai, Shahr-e Chahi, etc.) and then
they were mixed together and collected as an integrated sample, then the combined sample was dried in
the air and transferred to the Animal Nutrition Laboratory. After milling, samples were prepared with a 2
mm screen for chemical analysis and chemical composition measurements. Chemical composition
According to AOAC methods, dried material was measured using a weight difference of dry dried
samples at 105 ° C for 24 hours and crude protein was measured using a Kjeldahl machine. The rumen
degradability was also measured by in situ method using 2 females of Ghezel male sheep (50.5 £ 2.5 kg),
which was fished. Experimental animals were fed diets with a ratio of 60% forage and 40% concentrate.
The diet was prescribed for livestock on a regular basis (two times a day) to provide the appropriate
growth and concentration of the microbial population during the fermentation of the samples in the rumen.
Incubation times were 4, 8, 12, 16, 24, 36 and 48 hours. For each treatment, 4 replicates were prepared at
each hour and the degradability coefficient was calculated from the relationship between Erskoff and
McDonald's (1979) using naway software. Measurement of gas production in laboratory conditions was
carried out by Fodorak and Herodi method (1983). The rumen fluid was prepared from two fistula sheep
fed for a month with 60% dietary nutrition and 40% high quality alfalfa. To correct the amount of gas
produced by the rumen fluid, three glasses were considered as blancs that contained only rumen fluid.
Counting In this study, 4 lambs of the Ghezel strain weighing 36 + 2.5 kg were used at the age of 9 months.
In order to adapt the sheep to experimental diets, a 14-day period was considered. During this period, 200
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grams of test diets replaced the original diet. The primary diet of the tested sheep was alfalfa only. The
length of the main course was 7 days. After a week, the main sample of rumen metabolites was taken to
count the protozoa. Sampling was done by the esophagus hose. The resulting information is in complete
random design with 2 Treatments and 3 replications were analyzed. In all cases, the comparison of the
meanings with the Duncan method and the error assumption were less than 0.05. The SAS 9 software was
used to analyze all the data (Eghbal Saeed et al. 2008).

Results and discussion: Dry matter degradabilities of Chlorella Vulgaris at 48 h was 53.66 and crude
protein degradabilities of Chlorella Vulgaris at same times was 46.36. The amount of green algae gas
produced is relatively low, the gas production of Chlorella Vulgaris at 72 h was 116.99 ml/g DM. In
this study, green alga treatment did not have a significant effect on the holotriches, diplodilinium and
anthodynium, but resulted in a significant increase in the epidimium population (P <0.05). Results
shows that Chlorella Vulgaris increase ruminal Ipidinium papulation that showed significant
differences (p<0.05). Chlorella Vulgaris showed high ruminal degradability as same as alfalfa, and it
can be used instead of alfalfa. Conclusion: According to the results obtained in this study, given that
the population of microorganisms has increased, green algae can be used as an edible raw material in

diet.
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Table 1- Chemical composition of algae green

Nutrients (percentages)

Feed DM CP EE Ash NDE ADF ADIN
(zlrge:: 89.11 24.08 1213 7.80 37.29 26.42 0.83
SD 15197 0.4450 0.4750 0.2444 0.3478 1.4845 0.0300
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Table 2- Dry matter degradability and green algae croud protein

Parameters of degradability

Incubation hours

24 36 48 a b c

Degradability 0 4 8 12
Dry Matter 20.08 21.25 27.16 31.04 35.40
SD 0.6982 0.6144 0.9582 1.0476 1.0041
CroudProtein 23.46 25.65 27.35 3221 34.36
SD 0.8289  0.7650 0.9205 0.9657  0.4110

39.29 52.13 53.66 18.55 60.52  0.0196
1.0943 0.7580 0.4493 0.6304 4.9599 0.0023
36.94 42.98 46.36 22.96 36.78  0.0214
0.3051 0.7894 0.4979 0.8937 1.8799 0.0018
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Table 3- Degradability of dry matter and croud protein of green algae in different pass rate

Pass rate (percent per hour)

6 7 8 9 10 11 12

Degradability 1 2 3 4 5
Dry matter 58.43 48.33 42.30 38.33 35.50
SD 0.9292 0.2517 0.5000 0.7024  0.7550
Croud protein ~ 0.4797  41.93 38.20 35.73 33.93
SD 0.9609 0.6658 0.6245 0.6110  0.6506

33.37 31.67 30.37 29.30 28.40 27.63 26.97
0.8083 0.8083 0.8083 0.8544  0.8544  0.8622  0.8083
32.60 31.57 30.70 30.00 29.43 28.93 28.53
0.6557  0.7024  0.7000  0.7506  0.7506  0.7506  0.7506
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Table 4- Gas production of green algae

Incubation hours

Parameters of gas

production
Feed 2 4 6 8 12 24 36 48 72 at+b c
(;:Irgeaeg 6.4 3841 5950 67.04 7148 77.7 90.35 99.23 106.56 116.99 107.07  0.1086

SD 0.6928 4.8180 1.0173 0.7690 1.0173 3.6680

23389 29030 2.4013 115073 11.1588 0.0318
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Table 5- Protozoal population of tested treatments

Tested treatments

Protozoan species per milliliter of ruminal fluid

Holotreich Epidinium Diplodinium Anthodinium
Control treatment 0.5x10° 0.75x10°° 1.10x10° 11.68x10°
Green algae 0.83x10° 1.35x10° 1.12x10° 11.98x10°
SEM 0.10069x10° 0.11547x10° 0.03727x10° 0.17038x10°
P-Value 0.0793 0.0213 0.7676 0.2811
3- Epidinium 1- Entodinium
4- Holotrichia 2- Diplodinium



V¥ Lo /¥ 0)ledds YF Al / ald pole (gla ying5

oh&en 5 (ooliwd,S V-

Gallas Gl 5o sael o uay pulle ) j3aS 4K wiupa
598 O (s See ciinen NEA! & Ylaial oS 4Bl
dalllan 5550 (slanls I3E oy 5o EYEAI L 5 i

il b gs yo )53 0
Las yua 3 gmnas (VAAY) o) sical 5 () gmisss 58 sasic
s sllas S
o slanm L olS e il diple 5 ik slas
el LBub ey mae € sad sl cu o Gulwl

Lol ) Sae STl (515

oS Siren i 4 sate il ol e

S50
Ol 5 ssal Sy il 4 a5 L ioalgh (5 S aaaiy
ol Laaril€ 5 Ko hnon Sl 4 G5 L aalllas
sodle S Glaie o il oe S Sala ol a3l

B3R ol plie (geyua Hu ol SIHA

S an ) ad Gl (Yoo ) OllSea 5 ol
S (B G 53 o oA Siels Lacd ) 5o sila 550
S oo wip—dipe 0aiSHl s Ghsse eyt
1 550 Ol 59 e S 5SG Laga 3 sl o

DL s o g b s Gl Sslea ciaes
O s8) wbygo 5033 (bise Glos b (8 peme o un
Qe s S Gl 15 3l an apilin (VARY
spie 08 ol 2llad Biely 5 st S jaT Lagt 35l 5a
0555 o2 ST S 31 Gt 5 sl 8B (VAAY () s a)
Lacd ) o o sl 51 38 (lidee Glops b 8 (e
G e boaallhe ool 5o (Yo OlSen 5 olal) o
by e 3a Ol pasisa sl 5 Gl Sslsa conas oSl
S Sila (335 1 (O s Llafire e wl pale) wiles S
VR PRV - S PIVEW

SE Ll G yiglsa canen (Yo V) OlSea 5 5 0mmie
OIS e ple S lie 58 o0 €YY VT Gl

ouldicul g0 C_.rl.'\.o

Andrighetto |, Bailoni L, Cozzi G and Tolosa HF, 1993. Observations on in situ degradation of forage cell
components in alfalfa and italian ryegrass. Journal of Dairy Science 76:2624-263.

AOAC (Association of Official Analytical Chemists). 2005. Official Methods of Analysis of the Association
of Analytical Chemists International, 18th ed. Gathersburg, MD U.S.A Official methods, 2005.08.

Avantaggiato G, Havenaar R, 2007. Assessment of the multi-mycotoxin-binding efficacy of a
carbon/aluminosilicate-based product in an in vitro gastrointestinal model. Agric Food Chem 55(12):

4810-9.

Basmacioulu H and Ergul M, 2005. Research on the factors affecting cholesterol content and some other
characteristics of eggs in laying hens. Turk Journal Vet Animal Science 29: 157-164.

Casas V M, Hernandes CH, Marin AA, Aguila RRN, Hernandes GCJ, Sanchez Rl and Carrillo DC, 2006. The
seaweed sargassum (Sargassaceae) as tropical alternative for goats ‘feeding. Rev Biological Trop 54 (1):83-

92.

Cone JW, Van Golder AH and Valk H, 1998. Prediction of nylon bag degradation characteristics of grass
samples with the gas production technique. Science. Food Agric 77: 421-426.

Kian Mehr D,1993. The basics of algalology. Mashhad University Jihad.

Ebrahimi B, 2009. Determination of nutritional value of pomegranate untreated and treated with urea by using
nylon bag and gas production methods in Ghezel sheep. Master's thesis in Animal Science. Islamic Azad

University of Maragheh Branch.

Egbal Sa'id SH, Ghorbani A and Mehmannavazi Y, 2008. Application of Biostatistics in Animal Sciences.

Amidi Publishing House.

Farahpour DM, 2008. Report of the organization of forests and rangelands of the country.



A oS gacadgilio gg) o] B (w5 5 g7 5 Sobl (clransS og) 5l eolinl b juw Sils I3 35 s

Felician K and Tahmasebi A, 2008. Effect of biotin on Azolla Pinnata fermentation using in vitro and in situ
techniques. Collection of articles of the 3rd Iranian Congress of Animal Sciences. Mashhad Ferdowsi
University.

Fedorak PM and Hrudey SE, 1983. A Simple apparatus for measuring gas production by methanogenic
cultuvesin serum bottles. Envirin Technol lett 4:425-435.

Jalili M, 2008. Algae national center for oceanography. Iran Fisheries Information Center.

Hassan Nia MB, Gandjiak M and Dadghani, AS, 2005. Effect of Seaweed on Egg Cholesterol. Food Science
and Technology of Iran 15-11.

Heydari Wola H. 2009. Algae, forage or diesel fuel. Agriculture and Livestock. No. 103. 63.

Hobson PN and Stewart CS, 1997. The rumen microbial ecosystem. Centre of Advanced Studies in Animal
Nutrition, Indian Veterinary Research Institute, 1zatnagar 243 122, India.

Ivan M, Neill L, Forster L, Alimon LR, Rode R and Entz T, 2000. Effects of isotricha, dasytricha, entodinium,
and total fauna on ruminal fermentation and duodenal flow in wethers fed different diet. Journal of Dairy
Science 83:776-787.

Getachew G, Crovetto GM, Fondevila M, Krishna moorthy U, Singh B, Spanghero M, Gojon meaz HH,
Siquieiros BDA and Contreras HH, 1998. Digestibilidad rumenal deradabilidad in situ themacrocystis
pyrifera Sargassum spp.Ciencias Marinas 0185-3880.

Kim SC, Adesogan AT and Arthington, GD, 2007. Optimizing itrogen utilization in growing steers fed forage
diets supplemented with dried citrus pulp. Journal of Animal Science 85:2548-2555.

Kleinschmit DH, Schingoethe DJ, Hippen AR and Kalscheur KF, 2007. Dried distillers grains plus solubles
with corn silage or alfalfa hay as the primary forage source in dairy cow diets. Journal of Dairy Science
90:5587-5599.

Lorenz RT, 2003. A review of Spirulina and Haematococcus algae meal as a carotenoid and vitamin
supplement for poultry. Spirulina Pacifica Technical Bulletin 053.

Mansouri E, Nikkhah A, Rezaiean M and Mirahadi SA 2007. Comparison of ruminal microbial population
with the use of forage in Sistani and Holstein cows. Research and Development Magazine 72. 66-73.

Mansoori E, Nikkhah A, Rezaian M, Moradi M and Mirahadi A, 2004. Determination of forage disintegration
using gas production techniques and nylon bags. Iranian Journal of Agricultural Sciences Vol. 34, No. 2.

Najaf Neghad B, 2007. Study the nutritional value of clover and some dense materials processed in vivo, in
situ, in vitro and gas production. Bu Ali Sina University. Master's Degree in Animal Science.

Palangi V, 2007. Determination of palatability and nutritional value of alfalfa dry forage in different harvesting
using nylon bag and gas production methods. Master thesis Islamic Azad University of Maragheh Branch.

Piri A, 2012. Determine the nutritional value of caraway seeds using nylon bag and gas production methods.
Islamic Azad University of Maragheh Branch. Master Thesis.

Sadeghzadeh M, 2011. Determination of the nutritional value of different types of citrus scum using in vitro
and in situ method in Ghezel sheep. Islamic Azad University of Maragheh Branch. Mster Thesis.

Sohrabi Pour J and Rabiei R, 1996. Final report on identification of algae flora of Hormozgan province, Bandar
Abbas Natural Resources Research Center. 112.

Sohrabi Pour J, Nezadstari T, Asadi M, Ghahreman A and Rabiei R, 2004. Research on the production of
brown algae and the effects of ecological factors on these species on the coast of Bandar Lengeh. Research
and construction. No. 59.

Sohrabipour J, Nejad sattary T, Assadi M and Rabii R, 2004. The marine benthic algae and seagrasses of the
southern coast of Iran. Jour botany 7: 95-115.

Taghizadeh A, 1997. Determination of digestibility and degradability properties of some edible materials in
Vivo, in vitro and in situ. University of Tehran. Master's Degree in Animal Science.

Trater AM, Titgemeyer EC, LOest CA and Lambert BD, 2001. Effect of supplemental alfalfa hay on the
digestion of soybean hull-based diets by cattle. Journal of Animal Science 79:1346-1351.



V¥ Jlo /¥ opladds ¥ als / oold pole (sl jimgss Olen g (ooliws s VY

Vali Kamal A, Ghourchi T, Farahpour M and Gharabash A, 2010. Determination of degradability and protein
properties of seaweed (Sargasum lliifolium) using CNCPS model. Collections of articles of the 4th Iranian
Congress of Animal Sciences. University of Tehran.

e Zubia M, Payri CE, Deslandes E and Guezennec J, 2003. Chemical composition of attached and drift
specimens of Sargassum mangarevense and Turbinaria ornata (Phaeophyta: Fucales) from Tahiti, French
Polynesia. Botanica Marina 46(6):562-571.


https://www.researchgate.net/journal/Botanica-Marina-1437-4323

