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ABSTRACT 

The aims of this work are production and risk evaluation of some functional 

ingredients from the dominants microalgae in Egyptian aquatic. These were 

achieved throughout the study of ingredients activity against pathogens and cancer 

cells. In addition to the assessment of the fuctional ingredients (amino acids, fatty 

acids, minerals and pigments) in Spirulina platensis as a model for the other species 

under study. Ninety eight species of phytoplankton from 4 different sites were 

identified to specify the dominant species. Six species were isolated and purified. 

Four of them (Oscillatoria brevis, O. princeps, Microcystis aeruginosa and 

Spirulina platensis) belonged to Cyanophyta and the other two (Chlorella vulgaris 
and Scenedesmus obliquus) belonged to Chlorophyta. Because of the ability to 

produce Microcystin, O. brevis and M. aeruginosa were excluded from the study.  

Diethyl ether extract (DEE) of C. vulgaris gave the best inhibition being 

between 11.5 and 23.2 mm inhibition zone against all tested bacteria and fungi. 

Regarding to anticancer activity of DEE, the highest effect at LC50 was observed 

against both of HepG2 and MCF7 cell lines. Two compounds were identified as 

Hydroxyphenophytin B and Hexadecanoic acid Methyl ester. DEE of S. obliquus 

had the highest antimicrobial activity recording between 8.7 and 19.5 mm inhibition 

zones against bacteria and fungi. Also, low concentrations had anticancer effect at 

LC50 notably with HCT116 and HepG2 cell lines. Same trend recorded with 

previous two species, was observed with O. princeps which showed also the best 

bioactivity recording between 7.3 and 20.7 mm inhibition zone against all tested 

bacteria and fungi. Also, high activity was detected against cancer cell lines at LC50 

especially MCF7 and HepG2 cell lines. 

Similarly, DEE of S. platensis had the best inhibition effect recording 

between 8 and 27.3 mm inhibition zones against the tested bacteria and fungi. 

Also, low concentrations of DEE showed high reduction in HepG2 and HCT116 

cells at LC50. Two pure compounds were identified as Hexadecanoic acid and 9-

Octadecanoic acid methyl ester. S. platensis were cultivated in 4 different reported 

media in order to select the best medium for biomass production, pigments content 

and chemical composition. Modified BG-11 was chosen as the best medium 

cultivated in open system as well as closed system. Risk assessment of Spirulina 

from both system was evaluated (heavy metals, microbial load, natural toxins). 

Contaminants in Spirulina from both systems was within permissible limits. The 

effect of substitution of soybean by Spirulina in rabbits diets on meat quality was 

studied. The substitution 60% was the best one regarding to rabbits meat quality.        

Key words:  Microalgae, risk evaluation, function ingredients, microcystin, cancer cell 

lines, natural toxins. 
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 دكزٕساِ  الذرجة:                                                  ظيبء ػطيخ خبة الله يشيض  اسم الطالب:

غش أثُبء إَزبج ثؼط انًكَٕبد انٕظيفيخ يٍ غحبنت انجيئخ انًبئيخ برقييى انًخ  عنوان الرسالة:

 انًصشيخ

 ػضيض يحًذ ػضيض حدبصٖ المشرفون :  دكتور :  

 صكشيب يحيٗ ظٕ  دكتور :                  

  يحًٕد َديتيحًذ  دكتور :                 

 9025/ 4 /92  تاريخ منح الذرجة:                              انضساػيخ     انًيكشٔثيٕنٕخيبقسم: 

 المستخلص العربي

ح فٗ ذنذقيقخ انسبئرٓذف انذساسخ إنٗ إَزبج ٔرقييى يخبغش ثؼط انًكَٕبد انٕظيفيخ يٍ انطحبنت ا       

انجيئخ انًبئيخ انًصشيخ ٔرنك يٍ خلال  دساسخ انُشبغ انًعبد نهًيكشٔثبد )ثكزشيب يًشظخ ٔفطشيبد(، 

ثبلإظبفخ انكجذ ٔانقٕنٌٕ ٔانثذٖ.  نكم يٍ ٔكزنك انُشبغ انحيٕٖ نٓزِ انًكَٕبد ػهٗ انخلايب انسشغبَيخ

بد( غخ ٔانذُْيخ ٔانؼُبصش انًؼذَيخ ٔانصجإنٗ رقذيش انًكَٕبد انٕظيفيخ الأخشٖ )الأحًبض الأييُي

 29رى رؼشيف  كًُٕرج نجبقٗ انسلالاد انًسزخذيخ فٗ انذساسخ. Spirulina platensisانًٕخٕدح فٗ 

َٕع يٍ انٓبئًبد انُجبريخ يٍ أسثغ يُبغق يخزهفخ ثغشض انزؼشف ػهٗ الإَٔاع انسبئذح،  حيث  رى  ػضل 

 ,Oscillatoria  brevis , O. princepsَٕثكزشيب ْٔٗإَٔاع أسثؼخ يُٓب سيب 6ٔرُقيخ ٔرؼشيف 

Microcystis aeruginosa, Spirulina platensis  َٕٔػيٍ يٍ انطحبنت انخعشاء ًْٔب

Chlorella vulgaris, Scenedesmus obliquus ٍرى إسزجؼبد انُٕػي .M. aeruginosa, O.  

brevis  .ٍلإفشاصًْب نهًيكشٔسيسزي 

يى  39¸9ٔ  22¸5  يب ثيٍ حيث أػطٗ رثجيػ أػهٗ vulgaris. Cنـ ٖ أظٓش انًسزخهص الإثيش

. أيب ثبنُسجخ نهُشبغ انًعبد نهخلايب انسشغبَيخ انًخزجشحٔانفطشيبد انجكزشيب  ردبِرثجيػ  قطش يُطقخ

ٔ  Hydroxyphenophytin B رى فصم ٔرؼشيف فأظٓشد أفعم َشبغ حيٕٖ ردبِ خلايب انكجذ ٔانثذٖ.

methyl ester Hexadecanoic acid. نـانًسزخهص الإثيشٖ  كسبثقّ فقذ أظٓشobliquus. S  أفعم

. كًب رثجيػ قطش يُطقخيى  22¸5ٔ  9¸7يب ثيٍ  رثجيػ ردبِ انجكزشيب ٔانفطشيبد انًخزجشح حيث أػطٗ

ظٓش أيعب أ .أظٓشد رشكيضاد يُخفعّ يُّ َشبغ حيٕٖ ردبِ انخلايب انسشغبَيخ نكم يٍ انقٕنٌٕ ٔانكجذ

رثجيػ  قطش يُطقخيى  90¸7ٔ  7¸3أػهٗ رثجيػ حيث أػطٗ يب ثيٍ  O. princepsالإثيشٖ نـ انًسزخهص 

كًب أظٓشد رشكيضاد يُخفعخ يُّ َشبغ حيٕٖ ردبِ انخلايب  .انًخزجشحٔانفطشيبد ظذ إَٔاع انجكزشيب 

 ردبِ خلايب سشغبٌ انكجذ. أػهٗانسشغبَيخ نهقٕنٌٕ ٔانثذٖ فٗ حيٍ رطهت رشكيض

قطش يى  97¸3ٔ  9رثجيػ حيث أػطٗ يب ثيٍ أػهٗ S. platensis  نـلإثيشٖ أظٓش انًسزخهص ا

بد انًخزجشح. أيعب أظٓشد رشكيضاد يُخفعخ يُخ َشبغ حيٕٖ ئانفطشرثجيػ ظذ إَٔاع انجكزشيب  يُطقخ

رى انزؼشف  حيٍ رطهت رشكيض أػهٗ ردبِ خلايب سشغبٌ انثذٖ.فٗ انسشغبَيخ نهكجذ ٔانقٕنٌٕ  انخلايب ردبِ

ثصٕسح َقيخ  Hexadecanoic acid  ٔ9-Octadecanoic acid methyl esterشكجيٍ ًْب ػهٗ ي

فٗ أسثغ ثيئبد يخزهفخ ٔرنك  platensis. Sرى رًُيخ  ٔانًؼشٔفيٍ ثُشبغًٓب ظذ انجكزشيب ٔانفطشيبد.

، حيث كبَذ أفعهٓى ثغشض انزؼشف ػهٗ أَست ثيئخ فٗ إَزبج انكزهخ انحيخ ٔانصجغبد ٔانزشكيت انكيًيبئٗ

Modified BG-11  .فٗ خًيغ انًكَٕبد ٔنزنك رى رًُيزٓب فٗ انُظبو انًفزٕذ ٔيقبسَزٓب ثبنُظبو انًغهق

)انؼُبصش انثقيهخ ٔانحًم  انًُزدخ يٍ كم يٍ انُظبو انًغهق ٔانًفزٕذ Spirulinaرى رقييى يخبغش أيعب 

. بزدخ يٍ كلا انُظبييٍ فٗ انحذٔد انًسًٕذ ثٓانًُ Spirulinaانًيكشٔثٗ ٔانسًٕو انطجيؼيخ( حيث كبَذ 

كست فٕل ن ثذيمانًُزدخ يٍ انُظبو انًفزٕذ فٗ ػهف الأساَت كًصذس نهجشٔريٍ  Spirulinaرى إحلال 

% أػهٗ َزبئح فٗ خصبئص انهحى انًُزح )َسجخ انجشٔريٍ ٔانذٌْٕ 60انصٕيب حيث أػطذ َسجخ الإحلال 

 بض الأييُيخ الأسبسيخ ٔغيش الأسبسيخ(.ٔالأحًبض انذُْيخ انغيش يشجؼخ ٔالأحً

، انطحبنت انذقيقخ، رقييى انًخبغش، انًكَٕبد انٕظيفيخ ، انًيكشٔسيسزيٍ، انخلايب انسشغبَيخ الكلمات الذالة:

  .انسًٕو انطجيؼيخ
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Appendix 1 

Table 1. Phytoplankton profile (x 10
2
 unit l

-1
) in some Egyptian Aquatic 

ecosystems.  

No Phytoplankton species I II III IV 

Chlorophyta 
1 Actinastrum lagerheim 4 0 100 0 

2 A. hantzschii 0 22 126 0 

3 A. convolutes (Corda) 6 23 0 0 

4 Chlorella pyrenoidsa 7 0 123 0 

5 C. variabilis 12 0 86 0 

6 C. vulgaris 6 0 352 0 

7 Coelastrum microporum Naegeli 9 45 54 0 

8 C. quadrata Morren 4 0 74 0 

9 C. rectangularis (A.Braun) Gray 45 33 41 0 

10 Micractinium pusillum 0 0 0 74 

11 O. bergi 0 0 0 32 

12 Oocystis nephrocytioides Naegeli 6 58 0 92 

13 Pediastrum sturmii var. radians (Lemmer.)  0 8 15 0 

14 P. tetras (Ehrenberg) Ralfs 23 0 41 0 

15 P. clathratum (Schroter) Lemmer. 6 0 95 0 

16 P. duplex Meyen 23 35 0 0 

17 P. obtusm Lucks 22 6 0 0 

18 Scenedesmus acuminatus 0 0 0 109 

19 S. quadricauda (Trup.)de Brebisson 20 54 122 0 

20 S. ecornis (Ehr.)Chodat 30 0 114 0 

21 S. opliensis Richter 18 0 33 0 

22 S. parisiensis Chodat 2 0 118 0 

23 S. obliquus (Turpin) Kuetzing 23 138 390 0 

24 S. opoliensis var. opoliensis P. Richter 14 62 23 0 

25 S. quadricauda var. longispina  Chodat 20 104 124 2 

26 S. dimorphus (Turpin) Kuetzing 18 2 0 144 

27 S. bibraianum Reinsch 12 5 0 0 

28 S. ellipticus 0 0 0 155 

29 S. raciborskii 0 0 0 122 

30 Spirogyra varians 0 0 0 95 

31 Tetraedron minimum (A. Br.) Hansgrig 0 44 0 0 

32 Volvox tertius A. Meyer 0 52 0 0 

Continued 



ii 
 

Table 1. Continued 

No Phytoplankton species I II III IV 

Cyanophyta 

33 Aphanocapsa montana 0 0 42 0 

34 Anabaena variabilis Kuetzing 22 22 0 54 

35 Anabaena circinalis  Rabenhorst 6 0 0 0 

36 A. flos- aquae Brebisson 8 0 0 0 

37 A. inaequalis  (Kutzing) Bornet & Flahawt 12 0 0 0 

38 Aphanocapsa montana 14 9 0 0 

39 Chroococcus limneticus 0 0 33 0 

40 Chroococcus minitus (Kutzing) Nageli 2 11 18 0 

41 C. tenax 5 8 38 0 

42 C. turgidus (Kutzing) Naegeli 14 9 35 0 

43 Gloeocapsa   polydermatica 99 0 0 0 

44 Lyngbya distincta 8 0 0 0 

45 Merismopedia elegans A.Braun 2 4 6 3 

46 Merismopedia glauca 33 7 4 0 

47 M. minima 2 0 0 0 

48 M. major (G. M. smith) Geitler 0 0 14 0 

49 M. tenuissima Lemmermann 33 0 13 0 

50 Microcystis aeruginosa Kutzing 160 900 1200 0 

51 M. flos-aquae (Wittrock) Kirchner 0 0 1120 0 

52 M. elongata 12 24 0 0 

53 Nostoc verrucosum (Vaucher) Hist. 22 26 3 0 

54 N. pruniforme C.A. Agardh 21 31 0 0 

55 N. carneum Ag. 2 0 26 0 

56 Oscillatoria brevis 775 34 0 3 

57 Oscillatoria foromsa Bory 3 7 0 3 

58 O. limnetica 0 9 14 32 

59 Oscillatoria princeps Vaucher 890 6 32 0 

60 Phormidium molle (Kutzing) Gomont 14 77 9 0 

61 Phormidium  retzii 4 0 0 0 

62 Spirulina jenneri 0 22 0 66 

63 Spirulina  major 3 9 14 11 

64 S. platensis (Nordstedi) Geitler 8 34 33 10160 
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iii 
 

Table 1. Continued 

No Phytoplankton species I II III IV 

Bacillariophyta 

65 Achnanthes flexella (Kutzing) Brun. 28 19 0 0 

66 A. lanceollata (Breb.) Grunow 24 26 0 0 

67 A. inflata 0 0 0 12 

68 A. jamalinensis 0 0 0 23 

69 Cocconeis pediculus 0 0 0 3 

70 Cyclotella meneghiniana kutz. 34 44 14 0 

71 C. operculata kutz. 8 38 6 0 

72 C. ocellata  Pant 12 37 18 31 

73 C. glomerata Bachmann 14 0 12 102 

74 C. kutzingiana Thwaites 9 0 12 0 

75 C. bodanica  Eulenst 6 0 8 0 

76 C. antiqua W.Smith 77 4 88 0 

77 Cymatopleuro solea 0 0 0 14 

78 Cymbella enherenbergii 0 0 0 6 

79 C. microcephala 0 0 0 52 

80 Fragilaria lyngbya 14 0 27 0 

81 F. construens (Ehr.) Grun 8 72 9 0 

82 F. gracillima  Mayer 24 6 30 0 

83 F. brevistriata Grun 16 0 40 0 

84 Melosira granulata (Ehr.) Ralfs 24 4 33 0 

85 M. granulata var. angustissma Muller 45 55 14 0 

86 Navicula cardinalis Ehrenberg 0 7 0 0 

87 N. viridula (Kutz.) 0 3 0 0 

88 Nitzshchia acicularis W. Smith 0 15 0 0 

89 N. obtusa W. Smith 21 5 0 0 

90 Pleurosigma elongatum 0 0 0 34 

91 Stephanodiscus hantzschii Grun 12 0 0 0 

92 Surirella robusta Turpin 14 93 0 0 

93 Synedraulna acus Kutz. 13 14 18 44 

94 S. affinis Kutz. 4 0 18 0 

95 S. ulna var. aequalis (Kutz.) Hust 8 34 14 0 

96 S. gaillonii (Bory) Ehr. 14 0 16 0 

97 S. ulan var. oxyrhynchus (Kutz.)Van Heurck 17 34 6 0 

98 S. actinastroides Lemmermann 12 32 11 0 

I: Kafr El-Zayat, II: El-Rasua, III: Wadi El-Rayian, IV: El-Khadra Lake 


