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ABSTRACT: � vW:JJ. 

assigned to five equal groups; each group had foG'r replicates of five checks. The control 
group was fed a commercial 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 of0.7g/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 platens is supplementation could be used safely as a growth promoter for broilers. 
Keywords: Spirulina platensis, S�i1ttliRa-pletensiwupplementation, Growth performance, Live body weight, Body. weight gain. 

which often referred'1s blue green algae. Spirulina can live and grow in both salt and fresh waters. Spirulina always used as a supplementary food source and growth womoterf.i"r alrngliit, Spindioa is 1R@ blmrgreen algae �sed auhe fooclsa11r�c aRd 
,gr.eWffl promoter for the livestock due to its hi._gh content of iron, protein, phosphorus and all esse'V_i�L ar_,c!Jlo�esscntial amino acids. The continuous development of the poultry 
business� t'fiellse of antibiotics for the hindrance of diseases in order to increase 
product�n potency for production of meat and eggo/11=10n:10,1�he use of antibiotics in 
feed resulted in the development of drug-resistant bacteria, antibiotic residues and decreased numbers of natural microflora. 
Spirutina is a very safe non-toxic nutritiqus organism capable of promoting growth. reproduction and immune function of poultry and animals. The dietary use ofSpirulina 
growth promoter increase broiler's performance due to increasing FCR and live body 
arthritis. (3 & 4). 

I 00-broiler chickens (Vencobb 400 Y) weighing 180 grams at 8 days of/.ge, randomly 

I. INTRODUCTION: 
Spirulina is an organism belonging to cyanobacteria: a family of single- celled organisms, 

weight gain, ( I & 2). Spirulina was found to be useful for curing diabetes mellitus and 

� Spirulina platcnsit)A Promising Growth Promoter for Poultry Industry 



Feeding chicken d3.5 containing Spirulina platcnsis led to significant increase in meat production compar.!!!! to the control. (5). S�f.!��a J.IJlproves nutrient digestion and . mineral absorption processes along with.fil.Oppl.D]"'d�rrhea((6).1'o1o1cev&r, Spirulina has , �� bee�sed extensively in broiler's di� feed ingrt:�i�tl globally (7). Feed conversion �- - � \...,...­ (FC , ody weight gain (B\VG).,thi�of carca�'�fcentage improved �fler a1313lyir,g,e 
\:>.i IR.,,!1' die ontaining Spirulina (atcnsis as compared wit�the E2ll,II9I group/(8).frtt.cbe ,a1:1:u1• 

0 � - -- Wfl'f, ( FC 1s high-4' improved when herisfed wit1!.�iets containing 
Spirulina platensiJ.:.q hen Spirulina was added to a diet in�he ratio'9:f1ess than 1%, the defense system for the antigen processing was significantly increasc1as well as T-cell activity and increased microbial killin�(IO). Spirulina improves repfoduction nd immuneresponse(IO& 1 1 ) .  � 
Europet:nion already ban� use of antibiotics as growth promoters due to the increas microbial resi�nt,:o different antibiotics and the left over residues in the chicke, eat thff(could b�anger to consumers. (12). During the last two decades, feed additives like probiotics and prebiotics have been tested to replace antibiotics. Microalgae are widely viewed as having significant nutritional value and have been the subject of 
considerable interest among producers. Consequently, grea\, efforts have been devoted to understanding their efficiency as a feedstufl/( 13 & 1-4). Spirulina platensis is rich in 
protein, essential fatty acids, essential amiho acids, vitamins and minerals ( l 5 & 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 .&e, 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, Califq�i.e_ (USA) during the period from December 2019 to February 2Qi,0..._�_!1�mical analyse'scrOne in the chemistry laboratory near Anaheim�omia�rnoTr'"oiler chickens c\tencobb 400 Y) 
weighing 180 grams at 8 day:, of ageA. 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 
g/kg, 0.3 g/kg, 0.5 g/kg, and 0.7 g/kg Spiru!ina powder, respectively, \or a period of42 ; I days. A completely randomized design was used (RCD), where all chfcks under study ,. 
were reared on a litter p,odel, where a rice husk was used as litter material in a well- ventilated shed. All chl_cks were provided with standard management conditions and ... 

1 
• .  f  water availability throughout the experiment. Individual broiler weights were ekecked h.t.� weekly and feed intakes for all groups were recorded daily. 



2.1. Calculations: 

� " Spirulina is a blue green algae that grows naturally in warm fresh water lakes. Humans 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, chlor1:(ll, carotenoids, polysaccharides etc . . . .  
o.> "'  Effect of adding Spirulina platensis,._suppl mentalien on growth performance of Vencobb 400 Y strain broiler chicks during the period from 8 to 42 days �f ge are listed in Table I. Live body weight is the total amount or weight a'chiCk��i luoughout its lifetime. Data show !hat broiler chickens were given spirulina supplemen ation for 42 days. At the end of the experiment, broilers fed 0.7 g/kg,s,pirulina had significantly higher live body weight (2300g) than those fed other Spirulina sl!_pplemcntations and control diet(. This could be due to the fact that Spirulina helps bird� m1d ani1nVmaintain""8' natural microflora healthy. which in turn assist 'them to assimilate fo�d and perform proper metabolism throughout abso�o.[.�1i_ns and minerals. This tinding in general is similar to that proposed before O�l��O"and 21 �who referred the increase in live body weight in chicks to ab�rption Qfmineral and vitamins. tfolJ,..i,,) 

Body weight gain is the difference between initial and final body weight'[. Broilers fed 0.7g/ kg spirulina had significantly greater body weight gain (2120g) compared to those fe<J. 9tb,.er Spirnlina supplementations and control diet/. this finding is in agreement with th��:?: and 2mvho stated that Spirulina significJitly improved the weight gain of chick'.s compared.io the control group. Hi\ sriildi1ioo (2�) conch1dgQ lhe.t Spirulina platensis could be used to replace antibiotics as a growth promoter(-l\t) • 
Concerning feed intakc,iarn revealed that the group fed 0.7g/kg. Spirulina supplementation, consumed more chicken feed (3180g) than other groups; Data also revealed that group fed 0.7g/kg Spirulina supplem�tation showed bcucr feed conversion 
(1.5) comparing to other groups. lfl'-tl.e: �ttme t1e11�roilcrs fed 0.7g Spirulina supplementation showed the best growth rate over all the other groups ( 1 .7 1  ). These results are in a harmony with data obtained b15f 

tut 

Body weight gain= Live body weight at 42 day- Initial body weight at 8 day. 
Feed Conversion= Feed Intake/ Body weight gain. Growth Rate= (Live body weight at 42 day- Live body weight at 8 day)/0.S(Live body 
weight at 42 day+ Live body weight at 8 day). 

2.2. Statistical Analysis: . The analysis of variance of the obtained data of the experiment as Randomized Complete 
Block ���D) was applied. MSTAT-Cv.2.10 and SPSS v.27 software package 
program"""bas1,, 7). 

3. RESULTS& DISCUSSION: 



Table (I): Effects of addition of Spirulina platensis to chicks' diets on the growth 

performs nee. 

Spiruli Spiruli Spirulin Spirulina 
Overall ITEM Control. na na 0.3g a 0.5g 0.7g Means± SEM 0.2 

180a 180a 180a 180a 180a � 180ns±O.O 
Live Bod 455d 460d 480c 493b 512a 480'±23.5 
Live Bod 785e 815d 855c 890b 937a 856.4"±60.1 
Live Bod I 145d 1360c 1439b 1476b, 1503n 1384.6"±144.3 
Live Bod 1460c 1500c 1826b 1876b 2050a 1742.4"±254.0 

1700c 1750c 2030b 2085b. 2300a 1973"±248.5 
1520 1570 1850 1.905 2120 I 793"±248.5 
2810 2835 3150 3170 3180 3029"±189.0 

Feed Conversion 1.85 1 .8 1  I .  70 J.66 1.5 l.704'±0.135 
Growth Rate 1.62 1.63 1.67 1.68 1.71 l.662'±0.037 

Means within the rows followed by the same letter for each treatment do not differ at 
the O.OJ probability level 

, 

* & *"' indicate significance variance at 5% and 1 o/o 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 difTerences within the same group. 

Table (2): body weight Comparison within the same treatment 

ITEM Cont. 
Test 1 Test 2 Test 3 Test 4 

. I0.2•' I 0.3•' I0.5•' 10.7� 
- Initial body weieht at 8 dav. 180f 180e 180f 180e 180f- 

Live Bodv weight ai 15 day, 455e 460d 480e 493d 512e 
Live Body weight at 22 dav. 785d 815c 855d 890c 937d 
Live Bcdv weizht at 29 dav. I 145c 1360b 1439c 1476b 1503c 
Live.Bodv weizhr at 36 dav. 1460b 1500b 1826b 1876a 2050b 
Live Bodv weie.ht at 42 dav. 1700a 1750a 2030a 2085a 2300a 

Means 954 •• 1 0 1 1  •• 1 1 35  •• 1 167 •• 1247 •• 

Means within the column followed by the same letter for each trcatmenl do not 
differ at the 0.01 probability level. 

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



Table 3 show�he effect of dietary levels of Spirulina platens is (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 at level of 0. 7g/kg diet (3.65). Globulin increased significantly (P<(\01), the highest increase was at level of0.7g/kg diet (2.67), while Albumin increasi"significantly at (P<0.05); the highest increase was at level of0.7g/kg diet ( 1.35). AL Tf AST increased significantly at (P<O.O 1) the highest increase was at level of0.7g/kg diet (24.45& 124.75 respectiv,El.�\ Lastly Triglycerides and total cholesterol decreased significantly P'(P<O.O!j"ifiehighest increase was at level of 0. 7g/kg diet (78.55& 158.54 reepectively). Th:Se results are in an agreement with the findin�f/26. 27& 21 

Table (3) Effects of supplementation of Spirulina platensis to broiler diets on serum parameters. 
Item 

Cont. 
Testl Tcst2 TcsiJ Tcst4 Overall 
(0.2u\ (0.3u\ (0.5u\"' ,. (0.7el Means±SEM 

Total orotein e/dL 2.88d 2.96d 3.19c 3.35� 3.65a 3.206**±0.31 
Globulin(GloiDl l.58e l.77d z.tac ' 2.39b 2.67a 2.108**±0.44 
Albumin(A \oldL l.29b l.30b 1,32b l.34a 1.35a l.32*±0.03 
ALT <U/L\ 27.35a 27.00a 25.12b 24.88b 24.45c 25. 76*'± 1.32 
ASTnl/L\ 157.90a 157.35a 136.87b 126.12c 124. 75c 140.598*'± 16.24 
Trtalvcerldes me/dl 90.15a 88.27b 86.33c 82.45d 78.55e 85.15"±4.66 
Total cholesterol, metdl 180.23a 178.35a 174.45b 163.65c 158.54d 171.044*'±9.49 

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

•&**indicate significance-variance at 5% and 1% levels of probability. 

The results of Impact o( dietary levels of Spirulina platens is (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 paramete�s at 4( days of age,e:oteefJl fur half rear 
Broilers fed without Spirulina supplementatio�significantly higher abdominal fat% and halfbrkl!.§!...%( 1.09 and 19 . 15 respectively). The results are in harmony with those obtained bYJt'JYwho reported that, abdominal fat \VJ!S_ie.s3ased with inclusion of feed containing f % of Spfulina platensis compared with}l+e c01atrol group and other supplemented group. Furthermore, (29) concluded that, dietary Spirulina supplementation significantly improfed carcass parameters of broilers. Also (30) stated that, feeding birds on Spirulina shows significant difference (P<0.01) on meat color in muscles of broilers when Spirulina was added at the levels of 40& 80 g8kg. Chicks' diets. p 



Goi=.w.ii�·otal giblet (liver, heart and gizzard) data showed that there is a significant 
increase a 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.Jb.at of (31) who 
stated that 101a1 giblet � .. :�gr�n11y decreased when chicks re�Pirulina 
supplementation. \,.lo ,... 

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

Item(%) Control Test 1 Test 2 Test3 Test4 Overall 
10.2"' 10.3•' 10.5"' IQ.7u\ Means±SEM 

Live Body Weight (at 42 d.) 1890d 1960c 1990c 2060b 2300a 2040*'±157.6 
Total Giblet 4 . I O b  4 . 1 5 a  4 . 1 7 a  4.09b' . 4,,_2 I a. 4.14*±0.05 

' 
, 

Abdominal Fat l.09a l.05a 0.95b 9'.8'6bc Q.81 c 0.95'±0.12 
Half Rear 15.86 15.93 15.99 ' 16,05 !'6.09 15.98ns±0.09 
Half Breast 19.15a 18.98a 18.55b 18'.sSc · 1 8 . 1 5 d  18.64'±0.42 

' 

Means within the rows followed by the same letter foi;: each treatment do not differ 
atthe 0.01 probability level. "I, ' "> 

* and ** indicate significance variance at 5% �a'nd 1 % levels of probability. 

4. CONCLUSION: 
.. 

It is concluded that Spirulina platensls supplementation had a significant effect on the 
growth perfcrmancq Of Vencobb 400 Y broilers. Therefore, Spirulina platensis 
supplementation could be used safely as growth promoteJ for broilers. Spirulina 
supplementation diet at a level of07g/kg showed the hightst effect on growth 
perfonnance. 
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