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Spirulina platensi?BA Promising Growth Promoter for Poultry Industry
Ly

ABSTRACT: NP | scks

100-brotler chickens (Vencobb 400 Y) weighinghISO grams at 8§ days of fage, randomly
assigned to five equal groups; each group had four replicates of five checks. The control
group was fid a eommercial basal ration, while other groups were given the same
commercial basal ration supplemented with 0.2 g/kg, 0.3 g/kg, 0.5 g/kg, and 0.7 g/kg
Spirulina powder, respectively, for a period of 42 days. Data showed that Spirulina
supplementation had a significant effect on chicks® growth performance. The highest
significant effect was recorded at the level of 0.7g/kg Spirulina supplementation. It is
concluded that Spirulina platensis supplementation had a significant effect on the growth
performance of Vencobb 400 Y broilers. Therefore, Spirulina platensis supplementation
could be used safely as a growth promoter for broilers.

Keywords: Spirulina platensis, Spimlinaplatensissupplementation, Growth
performance, Live body weight, Body weight gain.

1. INTRODUCTION:

Spirulina is an organism belongifig-to cyanobacteria: a family of single- celled organisms,
which often referred as blue green algae. Spirulina can live and grow in both salt and
fresh waters, Spirulina always used as a supplementary food source and growth
sromoterf o+ almesky,.Spirulina.is.-the-birre - green algwe-used-as the food soweiz-and.-
grawth promoter for the livestock due 1o its high content of iron, protein, phosphorus and
all.essential ap d nop-essential amino acids. The continuous development of the poultry
business Hse of antibiotics for the hindrance of diseases in order to increase
productﬁn potency for production of meat and eggs}memeve&: he use of antibiotics in
feed resulted in the development of drug-resistant bacieria, antibiotic residues and
decreased numbers of natural microflora.

Spirulina s a very sate non-toxic nutritious organism capable of promoting growth,
reproduction and immune function of pouliry and animals. The dietary use of Spirulina
growth promoter increase broiler’s performance due to increasing FCR and live body
weight gain, (I & 2). Spirulina was found o be useful for curing diabetes mellitus and
arthritis. 3 & 9).
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Feeding chicken di.is containing Spirulina platensis led to significant increase in meat
production compar Ing to the control. (3). § itulina improves nutrient digestion and
mineral absorption processes along with ggppmf‘ rrheas(6). oreexer, Spirulina has
beeg used extensively in broiler's diets gs feed ingredi t# globally (7). Feed conversion
(FC?ED ody weight gain (BWG),4k of carcfgg‘ﬁlﬁl'{’centage improved after-applying-a
dief tontaining Spirulina platensis as compared with the owd group /(8) m-the.sazaan
weay, (H-).wpenod-th; FC Mues-highly improved when henfs:fed with diets containing
Spirulina platensisL.qJ, 'hen Spirulina was added w a diet in the ratio” 9fless than 1%, the
defense system for the antigen processing was significantly increased as well as T-cell
activity and increased microbial killing‘(l{]). Spirulina improves repéduqt_ion and

immuneresponse(l0& 11). N"J\LWW'—A

Europeap Union already banned the use of antibiotics as growth promoters due to the
increas %( microbial resigtant o different antibiotics and the left over.residues in the
chickeif theat that'could beh anger to consumers. (12). Du;ing the last two _decades, feed
additives like probiotics and prebiotics have been tested to replace antibiotics. Microalgae
are widely viewed as having significant nutritional vatue and have.been the subject of
considerable interest among producers. Consequently. great efforts have been devoted ©
understanding their efficiency as a feedstu?/ {13 & 14). Spirulina platensis is rich in
protein, essential fatty acids, essential amifio-acids, vitamins ‘and minerals (15 & 16).

The aim of this study was to investigate the role of dietary Spirulina platensis as a feed
additive on growth performance, carcass parameters and blood parameters. The owner of
the farm refused to provide $er the cost{ of rearing, so that we were unable to study
economic efficiency, but finally he declared that he would save a considerable money by
using Spirulina platensis supplementation.

2. MATERIALS& METHODS:

The experimental work done on a poultry farm near Anaheim, Calif Oﬁnxﬁi-i (USA) during
the period from December 2019 to February 2020 . C hemical analyses done in the
chemistry laboratory near Anzheim, Calif ornia &l 0-br ofler chickens a/encobb 400 Y)
weighing 180 grams at 8 dayg of age, randomly assigned to five equal groups; each group
had four replicates of five ch&cks. The control group was fed a commercial basal ration,
while other groups were given the same commercial basal ration supplemented with 0.2

days. A completely randomized design was used (R(D), where all chgcks under study

2/kg, 0.3 g/kg, 0.5 g/kg, and 0.7 g/kg Spirulina powder, respectively, ficr a period of42 [
A

were reared on a litter gnodel, where a rice husk was used as litter material in a well-

ventilated shed. All ch_ég:ks were provided with standard management conditions and [

water availability throughout the experiment. Individual broiler weights were ehecked
weekly and feed intakes for all groups were recorded daily.




2.1. Caleulations:
Body weight gain= Live body weight at 42 day- Initial body weight & 8 day.
Feed Convefsion= Feed Intake/ Body weight gain.
Growth Rate= (Live body weight ai 42 day- Live body weight at 8 day)/(.5(Live body
weight at 42 day+ Live body weight at § day).

2.2. Statistical Analysis: -
The analysis of variance of the obtained data of the experiment as Randomized Complete
Block Dugs;ign D) was applied. MSTAT-CV.2.10 and SPSS v.27 software package
program,_bas (17).

3. RESULTS& DISCUSSION:

Spirulina is a blue green algae that grows naturally in warm fresh water laxes. Hiumans
have consumed Spirulina since ancient times, In recent years, scientists have discovered
that Spirulina contains high leVels of protein, vitamins, minerals, essential fatty acids,
antioxidants, enzymes, amino acids, chloropl'xll, carotenoi_ds, polysaccharides etc....

o
Effect of adding Spirulina p]atensis“;uppm:nta{-ieﬂ on growfh performance of Vencobb
400 Y strain broiler chicks during tﬁe period from 810 42___@&)(5 ordge are listed in Table
l. Live body weight is the total amount of weight é‘i'chiégeli’{g@ir:?ﬂnoughout its lif etime.
Data show that broiler chickens were given spirulina supplemeniation for 42 days. At the
end of the experiment, broilers fed 0.7 g/kg épii‘tilina had'significantly higher live body
weight (2300g) than those fed other Spirulina Sq";ﬁiplementations and control dietf . This
could be due to the fact that Spirulin__a helps_b’irdg‘ e eaHH aintainfrg nataral
microflora healthy. which in turn assist them:to assimilate fohd and perform proper
metabolism throughout absorpgion” f vitamins and minerals, This finding in general is
similar to that proposed before 5}51 L 19:28and 21) who referred the increase in [ive
body weight in chicks to-absgrpnon-o_fmmeral and vitamins. t.\._ow‘_p)

Body weight gain is the difference between initial and final body weighti. Broilers fed
0.7g/ kg spirulina had significantly greater body weight gain (2120g) compared to those
fed other Spirtilina supplementations and contfol di% this finding i in agreement with
that 01422 aiwd._Z}j/who stated that Spirulina significahtly improved the weight gain of
chicks, compared.to the control group. Mvaddilion..(24)-concludsd-ther Spirulina platensis
could be used to replace antibiotics as a growth promoter(’,l(!) t

Concérning ‘feed intake;’l_)_a(a revealed that the group fed 0.7g/kg. Spirulina
supplementation, consumed more chicken fzed (3180g) than other groups; Daga also
revealed that group fed 0.7g/kg Spirulina supplemgntiation showed betier feed conversion
(1.5) comparing to other groups. In-ihe-samertrcndgroilcrs fed 0.7g Spirulina
supplementation showed the best growth rate over all the other groups (1.71). These
fesults afe in @ harmony with data obtained by/%}

f"‘%{f




Table (1): Effects of addition of Spirulina platensis to chicks’ diets on the growth

performance.
Spiruli | Spiruli | Spirulin | Spirulina
ITEM Control. 0n2ag m03g| a05¢ | 07g Meg:sf:aS“EM
Initial body weight at 8 day. 180a 180a 180a 180a 180a " 180ns£0.0
Live Body weight at 15 day. 455d 460d 480c 493b 51 20, " _ 480*+£23.5
Live Body weight at 22 day. 785¢ 815d | 835¢ 890b | 937a 856.4*++60,1
Live Body weight at 29 day. 1145d 1360c | 1439b | 1476b [~ 1503a 1384.6**£144.3
Live Body weight at 36 day. 1460¢ 1500c | 1826b | 1876b % 2050a." 1742.4**+254.0
Live Body weight at 42 day. 1700¢ 1750¢ | 2030b | 2085b. | * 23002 1973**+£248.5
Body Weight Gain(g)8-42 d. 1520 1570 1850 | 905 [ 2120 1793*%4248.5
Feed Intake(8-42 d) 2810 2835 | 3150 [+ 3170 3180 3029**+189.0
Feed Conversion 1.85 1.81 1.70 1,66 1.5 1.704*+0.135
Growth Rate 1.62 163 67 | 168 1.71 1.662*+0.037

Means within the rows followed by the same Ietter for each treatment do not differ at

the 0.01 probability level

* & ** indicate significance varlante at 5% aml 1% levels of probability.

Table 2 illustrates the weekly increase in live body weight for all groups; it is just a
summary to show the significance of diff crences within the same group.

Table (2): body weight Compar_i_son. within the same treatment

i Test1 | Test2 | Test3 | Test 4
& N Cont. | 29 | (03g | 05g | @79 | o™
[nitial body weight at 8 day. 180f 180e 180f 180¢ 1506

Live Bodv weight at 15 day. 455¢ 460d 480¢ 493d 512e
Live Body weight at 22 day. | 785d | 815c | 855d | 890c | 937d
Live Body weight at 29 day. | 1145c | 1360b | 1439c | 1476b | 1503c
Live Body weight at 36 day. 1460b | 1500b 1826b 1876a | 2050b
Live Body weight at 42 day. 1700a 1750a 2030a 2085a 2300a

Means 054 ** [Q)1*% |- 1136RY ke | 12:070E

Means within the column followed by the same letter for each treatment do not

differ at the 0.01 probability level.

** indicate significance variance at 1% level of probability.




Table 3 show,,the effect of dietary levels of Spirulina platensis (0.2, 0.3,0.5,0.7g)/ kg diet,
and their impact on some blood parameters. Total protein increased significantly
(P<0.01), the highest increase was a level of 0.7g/kg diet (3.65). Globulin increased
significantly (P<(01), the highest increase was a level of 0.7g/kg diet (2.67), while
significantly at (P<0.05); the highest increase was at level of 0.7g/kg
AST increased significantly a (P<0.01) the highest increase was at

Albumin increas
diet (1.35). ALT&"
level of 0.7g/kg diet (24.45& 124.75 respectively

Lastly Triglycerides and total

cholesterol decreased significantly pg{P<0.01)  the ighest increase was a level of
0.7g/kg diet (78.55& 158.54 respectively). These results are in an agreemént, with the

findin gs of

iy

}26. 217& B /

Table (3) Effects of supplementation of Spirulina platensis © Bi‘piier d.icts_ on' serum

parameters. :
Item Cont. | Testl | Test2 | Testd:d Testd Overall
: (0.2g) (0.3g) [ (0.5_}:{.}_4 {0.7g) MeanstSEM

Total protein g/dL 2.88d 2.96d 3.19¢ 3.35b " 3.65a 3.206%++0.3
Globulin(Gygy/DI 1.58¢ 1.77d 2.18c 4 2.39b 2.67a 2.108**+0. 44
_Albumin{A )g/dL 1.29b 1.30b 132b%:41,34a 1.35a 1.32%+0.03

ALT (UN) 27.35a | 27.00a | 25.12b 4.2488b | 24.45¢c | 25.76%%+1.32
AST(U/L) 157.90a | 157.35a | 136.87b 4 126.12¢c | 124.75¢c | 140.598**+16.24
Triglycerides mg/dl 90.15a | 88:27b "} 86.33¢c | 82.45d | 78.55¢ | 85.15**+4.66

Total cholesterol, me/d) 180.23a | 178.352 | 174:45b | 163.65¢ | 158.54d | 171.044**+9 49

Means within the rows followed by the same letter for each treatment do not differ at
the 0.01 probability level :

*&**indicate significance variaﬁée at 5% and 1% levels of probability.

The results of :fm_pact' of dietary levels of Spirulina platensis (0.2,0.3,0.5, and 0.7g)/kg
diet on some slaughter parameters as a percentage of Live body weight at 42 day of age
are presented in_Table 4. Results showed that Spirulina platensis supplementation had

significant effect on‘some slaughter parameter
b Y |

sa
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Broilers fed without Spirulina supplementation
n

and halfbrg

obtained by

X831

s compared with

days of age eneept-for-half .rear

significantly higher abdominal fat%
{ 1.09 and 19.15 respectively). The results are in harmeny with those

Ywho reported that, abdominal fa
containing 1% of Splrulina platensi

ased with inclusion of feed
trol group and other

supplemented group.”Furthermore, (29) concluded tﬁal, dietary Spirulina supplementation
significantly impros{éd carcass parameters of broilers. Also (30) stated that, feeding birds
on Spirulina shows significant difference (P<0.01) on meat celor in muscles of broilers
when Spirulina was added at the levels of 40& 80 g8kg. Chicks’ diets. ‘O
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W:mhpégiblet (liver, heart and gizzard) data showed that there is a significant

increase af{P<0.05) compared to other groups; this finding is in agreement with data
obtained by{24), while on the other hand this finding is opposite to nga[ of (31} who
stated that total giblet was si gni{gant[y decreased when chicks fed Spirulina
supplementation, ) ; A

Table (4): Effects of supplementation of Spirulina platensis to broilef diets on some
slaughter parameters%.

e Conteop] TeSt 1| Test 2 | Test3 Testd'|. Overall
(0.2g) | (0.3g) | (05g) | {0.7g) [Means+SEM
Live Body Weight (at 42 d.) 1890d [1960c |1990c [2060b [2300a  [2040%*%157.6
Total Giblet 4.10b |415a (4172 [409b%, (4214, [4,04*0.05
Abdominal Fat 1.09a [L05a [0.95b |0.86bc [081c. |0.95%:0.12
Half Rear 15.86 1593 [15.99 1605 1609 [15.98ns£0.09
Half Breast 19.15a |18.98a [18.55b |18:35¢c118.15d |18.64*<0.42

Means within the rows followed by the same letter fut)r_.e:ich treatment do not differ
atthe 0.01 probability level.

* and ** indicate significance variané'é at 5% and 1% levels of probability.

4. CONCLUSION:

It is concluded that Spirul_iné'.;p[atens;is supplementation had a significant effect on the
growth performance of Vencobb 400 Y broilers, Therefore, Spirulina platensis
supplementation could be used safely as growth promoterd for broilers. Spirulina
supplementation diet a a level of 07g/kg showed the highkst effect on growth
performance... 3



REFERENCES:

- Samarth VR, Jagtap DG, Dakshinkar NP, Nimbalkar MV, Kothekar MD, Effixct
of Ashvagantha root powder (Withania Somnifera) on performance of broiler.
Indian vet. J. 2002; 79:733-734,

2- Prasad J, Pande RC. Effect of different level of garlic inclusion in the ration of
cockerels in their growth rate and feed conversion ratio. J of Poultry-adviser.
1994; 27(6):39-41.

3- Rasool, M.; Sabina, EP.; and Lavanya, B., 2006. Anti-inflammatory effect of
Spirulina f’umformns on adJuvant induced arthrltls in mice. Biol, Pharm, Bull., 29:
2483-2487. ;

4 Parikh, P; Mani, H.; and lyer, U., 2001, Role of Spirulina in:thecon i'frol, of
giycaemla and lpldaemla in type I diabetes mellitus. J."Mad. Food 4: 193 - 199.

5 Nikodémusz, E.; Paskai, P.; Téth, L.; and Kozak, J5:2010. Eff'ect of dletary
Spirulina supplementatlon on the reproductwe per formance:of farmed pheasants.
Technical Articles-Poultry Industry: 1-2. of some pattral and'commercial food
products based oo Spirulina. Analysis, 27: 5;33—54

6 Gruzauskas, R.; Lekavidius, R.; Racewélute-StupehemfA Saéyte V.; Tévelis,
V.; and Svirmickas, G. J., 2004 V1§(‘51ukq:brmlenq virgkinimo procesy
optimizavimas snmblotmlals preparatais. Vet. Irzoote, 28(50): 51- 56.

7- Yoshida, M.; and Hoshi, H._,_198'O'.- Nutritive value of spirulina, green algae, for
poultry feed. Jap. poult. sci. 17(1): 27-30.

8 Kharde, S.; Shirbhate, R Bahiram, K.;"aod Nipane, S., 2012. Effect of Spirulina

supplementation on growth performahce of broilers. Ind. J. Vet. Res. 21(1): 66-

69 2

0 Kaoud, H. A,/2015. Effect of Spirulina platensis as a dietary supplement on
broiler perf‘ormance in.conmparison with prebiotics. Science Argna Publications
Specialty j. ‘Biolog.sci. 1(2): 1-6.

10-Qureshi,:M,; Garlich; D.; Kidd, M.; and Ali, R., 1994. Immune enhancement
potentlal of Spirulina p]atenms in chlckens PouIt Sci 73: 46.

I-Kh an, M.;"Shobha, J.C.; Mohan, |. K,; Naidu, M. U. R.; Sundaram, C.; Singh S,;
and Kutala, V. K, 2005 Protective et‘fect of Spirulina against
_doxorubicin( induced cardiotox. Phytoth. Res. 19(12): 1030-1037.

12- European Commision, [Internet], 200 1. 2nd opinion on anti-microbial resistance
[cited 2009 Feb 11]. Available from: hitp://ec.evropa.cu/food/fs/sc/ssc/
out203 en.pdf.

13-Kanagaraju, P,; and Gmprakash, A, V., 2016. Effect of Spirulina platensis algae
powder supplementation as a ficed additive on the growth performance of
Japanese quails. Indi. Vet. J. 93: 31 — 33

14-Swiatkiewicz, S.; Arczewska-Wlosek, A.; and Jozeflak, D., 2015. Application of
microalgae biomass in poultry nutrition. World Poult. Seci. J. 71: 663-672.



15-Jafari S.M.A.; Rabbani, M.; Emtyazjoo, M.; and Piryaei, F., 2014, Effect of
dietary Spirulina platensis on fatty acid composition of rainbow trout
(Oncorhynchus mykiss) fillet. Aquacu.. Inter. I, 22: 1307- 1315.

16-Cheong, S.H.; Kim, M.Y.; Sok, D.E.; wang, S.Y. H; Kim, J.H.; Kim, HR.; Lee,
JH.; Kim, Y.B.; and Kim, M.R., 2010. Spirulina prevents atherosclerosis by
reducing hypercholesterolemia in rabbits fed a high-cholesterol diet. J. Nutr. Sci.
Yitaminol., 56: 34-40.

17-Snedecor, G.W. and Cochran, W.G. (1989). Statistical methods.8™, lowa State
University Press, Ameshttps.

18- SPSS v.27 software package program. hitps://www.ibm.com am[ltlcsfspsb-
statistics-software. .

19- Tsuchihashi, N., 1987. Effect of Spirulina platensis on caecum content in-rats.
Bull. Chiba Hyglene College 5: 27-30.

20- Gruzauskas, R.; Lekavitius, R.; Racevifitté-Stupeliené, A~, §a§yte Y Tevehs
V.; and Swrmlckas G J, 2004 Vistiuky broileriys v1rskm1m0 procesy
optimizavimas simbiotiniais preparatais. Vet. Irzoote, 28(50): 51- 56.

21-Dordevic, M.; Pekec, S.; Popovic, Z.; and Dordevtc..N 2010: Influence of
dietary protein levels on production results ‘and mortallty in pheasants reared
under controlled conditions. Acta Vet 60(1) 7988, @

22- Mariey, Y.; Samak, H.; and Ibrahem, M:2012. Eﬂ'ect of using Spirulina platensis
algae a8 a feed addttwe for pou]try dlets,,l productive and reproductive
performances of local laying hens." Egypt Poult. Sei. 32(1): 201-215.

23-Kharde, S.; Shirbhate, R.; Bahiram, K,; and Nipane, S., 2012. Effect of Spirulina
supplementation on growth performance of broilers. [nd J. Vet, Res. 21(1): 66-
69.

24- Shanmugapriya, B.; and Saravana Babu, S., 2014, Supplementary effiact of
Spirulina platensis:on performance, hematology and carcass yield of broiler
chicken. Indian Streams Res. J 4: 1-7.

25- Shanmugapriya, B.; and“Saravana Babu, S., 2014, Supplementary effect of
Spirulina platensis on performance, hematology and carcass yield of broiler
chicken. Indian Streams Res. 1 4: 1.7,

26-Md. Zahir Uddin Rubel, Md. AnwaruiHaque Beg, K. B. M, Saiful Istam,
Maksuda Begum and Md. Mahfuj Ullah Patoary, 2019. Effect of Dietary
Supplement of Algae (Spiruling plutensis) as an Alternative to Antibiotics on
Growth Performance and Health Status of Broiler Chickens. Irternational Journal
of Poultry Science, 18: 576-584. DOY: 10.3921/ijps.2019.576.584.

27- Day, E., 1997, Effiect of yeast culturt_e on tibia bone in tree week old broiler
chickens fed graded level of inorganic phosphorus., Res. Bull. Missisipi State
Univ. Stark Villiams.

28-Abdel-Daim, M. M,; Abuzead, S. M.; and Halawa, S. M., 2013, Protective role of
Spirulina platensis against acute deltamethrin-induced toxicity in rats. PloS one
8(9) 72991,




29-AbouGabal, A.; Aboul-Ela, H. M.; Ali, E.; Ahemd, E.; and Shalaby, O. K., 2015,
Hepatoproteetive, DNA Damage Prevention and Antioxidant Potential of
Spirulina platensis on CCl4-Indueed Hepatotoxicity in Mice. American J.
Biomedi. Res. 3(2). 29-34.

30-Kannan, M.; Karunakaran R.; Balakrishnan, V.; and Prabhakar, T., 2005.
Influenee of prebiotics supplementation on lipid profile of broilers. International
J. Poult. Sei. 4(12): 994-997.

31-Bellof, G.; and Alareon, S, C, 2013, Effect of Spirulina platensis | m orgamc
broiler produetlon Archiv. Fur Gefluge. 77(2). 73-80. S

32- Toyomizu, M,; Sato, K.; Taroda, H.; Kato, T. and Akiba, Y, 2001 Ef‘f|=cts of
dietary Spirulina on meat coiour n muSele of broiler ehickens, Brlt Poult Sci. , 42(2): '\N;e-

197-202. -
33-M.A. TFathi; M. M. M. Namra; M. 5. Ragab and Aly, M. M. M., 2018 PM
effect of dietary supplementation of algae meal ('spifulina platensis) as growth : A

promoter on performance of broiler ehiekens, Egypt Poult. Sci.Vol (38) (II): (375-
389). s




