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Abstract

The current study included highlighting on the ability of stimulating of quality of Culture
medium in growth rates and doubling time of individuals of green Scenedesmus.quadricauda
under laboratory conditions. It used three agricultural media, Chul0, BG11 and Chul3 axis, as
showing in methods ,and (Chul0) considered as (control) for the purpose of comparison.
Absorbance standards under wavelengths adopted (540-650) nm respectively and promised
cells in a manner sector browser using counting pellets slice to draw a growth curve, to calculate
growth rates and determine the time replication, by conducting daily measurements and up to
25 days. The results showed that type and contents of culture medium have a clear impact on
the absorbance values, number of cells and the stages of the growth curve of studied alga, and
when relying on the number of cell, growth curve showed a clear difference in the extension
phases of growth (logarithmic, stability and death) when development in the three used media,
as it was the end of the logarithmic phase at days 5, 6 and 9 of Chul0, Chul3, BG11, and (4.4
and 2.39 and 5.37) x 106 cells / ml respectively. The phase stability continued growth in Chul0,
of the day 6 to 25 (the end of the experiment), while in BG1land Chul3 was 5-12 and 9-12
days respectively, with the fluctuation in values and a significant increase in the number of cells
in BG11 Chul3 media compared with Chul0, as the highest value recorded during the phase
5.25, 4.2 and 2.4 x 106 cells / ml respectively.
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Also the results of absorbance showed that, the values at wavelengths between them 540 —
650nm recording close to each other, and agree with the cells number, with superiority of
BG1land Chul3 as well as the characteristic values of the oscillation in Chul0 media. It is
worth mentioning that, the absorbance values of 540 and 650 nm, did not show death phase or
(sharp decrease) in spite of the declining number of cells, paraphrase affected of its values by
the components of the media and the remains of dead cells and not only the number of live and
active cells. As regarding the growth rate and time replication of studied alga, results showed
clear differences between the values of (Chul0) axis and the two other media during 25 days.
As it recorded the highest growth rate in Chul3 reached .2.9 and less doubling time of 9.9 hours,
and in BG11, was 2.22 and 511.7 hour while they were in ChulO, 1.9 and 47.9 hours,
respectively.

Keywords: Culture medium, algae, Scenedesmus quadricauda, growth rate, doubling time.
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G =(Log? p . Huang et al., [13Db].
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-- 400 -- KNOs 4
25 200 75 MgSOs.7H,0 S
40 107 36 Caclz .6
20 -- 20 Na,COs 7
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citrate
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10 -- 1 EDTA-Na A1
75 -- -- NaCl 12
14.25 -- -- NaSiOs 13
Micronutrient Solution | .14
0.720 57.2 .0610 HsBO3 15
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-- -- 0.169 MnS0O4.H20 | .17
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0.070 -- 0.00125 | (NH4)6M07024.4H20 | .21
-- 0.084 -- NaMos 22
6.4 7.5 -- pH 23
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[16]

MM\J Zilidl)

saill Jaie e S, quadricauda skl Al Jasioal) o5l ol dae 6 GRS & Hlia y anli aag

il & yehIChul3 ~BG11- Chul0 (o dalu sl 50 Jlentivd Gadai &3 Caeliaill (e 35 Jana s LA slael
& omad Jean 3 e s 25 @i Gl 5 & yaill 3ae JUA DA axe e Tl 531 o3¢d il Ll el 5 JS0
LAl Chul0 dowesll et e sl shall xial 31 cAalisall cidlalaall saill isial ) gla¥) oluiel s salll inie S5

Vol: 12 No:3, July 2016

82

ISSN: 2222-8373



DIYALA JJOURNAL FOR PURE SCIENCES

= AL AL, A LD

Scenedesmus quadricauda s<ad¥) qlakhll Cielail) (ajy galll ¥ ara judad
datide 4o bl g) Jlantindy

Olabead) (53¢ asd ) hSad) sl dasa b

Chu10 Jaw sl ) giuy) ) sha il Lai  udbaal) o sall Sia) Ch13 dass sll Lale el o sl BGL1 Jaws sl 5 ¢aendll o 5ol
e SN o sl ) il LA dlac) 8 X jedal a8 o AV Cpadas sl 8 Ll e ) Aes ) adil o sall (e
BG11 b sl & Ll ¢ saall Chu 10 a5l gl s S8 ey ald saill Jinial a¥) skl iy e i Ll

(1 dSE) 8 ek LSy i AU &l die LAY Slac) A il ) ) saaill 1y 38 Chul3 s

6
g >

2 o4

%‘ 3 ﬂ ¢—3-BG11

2 | —8—3-chul3

2 (1)- “he=3-chul0 *
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& WYL paliaial) sl & jaiul Lein (10.49-0.38) o <ilS 5 4 2l Aled s Chul0 Lo sl dnaliaial)

(2 J8ally LSy s il e (1,27 -0.42) 5( 1.12- 0.40) op <lS 5 Chul3 5 BG11 cxbaws 5l

1.4
£ 1.2
c 1 =
g 0.8
wor =4—BG11-3
SU. 0.6 Ad
8 0.4 - nnnnyaﬁannﬂ_\ a ‘«-E-ll‘ ~fli=chul3-3
0.2 - ~e=chu10-3
0
D1 D3 D5 D7 D9 D11 D13 D15 D17 D19 D21 D23 D25
Tiem(days)

(540NM) dualaia¥) i o falaic) 233 bl g¥) 4 S, quadricauda edahll sail) sl (2) JS&

Vol: 12 No:3, July 2016 83 ISSN: 2222-8373



DIYALA JJOURNAL FOR PURE SCIENCES

- e e =k v we -

Scenedesmus quadricauda s<ad¥) qlakhll Cielail) (ajy galll ¥ ara judad
datide 4o bl g) Jlantindy

Olabead) (53¢ asd ) Sa) 2l daaa iU

Chu13,BG11, hlu s cuti il o ailisl) il 2 jise ¢ils 650 (o gall J shall vie dpabiaia¥) o o slaic Y vie
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LAY e e lalais) ddliae de 5 halugg) ua S. quadricauda wishll cielail) (rajy gaill Jara ?‘-‘-‘3 (2) s>
Aadll a3 asdd &

3-BG11 3-chul3 3-chul0 * Time/day

K G K G K G D1
0.66 0.67 0.51 0.52 0.56 1.52 D1
0.97 0.61 1.08 0.36 1.02 0.57 D2
2.84 0.36 2.94 0.29 1.28 0.68 D3
2.83 0.47 4.69 0.32 1.79 0.64 D4
4.43 0.47 5.16 0.38 1.76 0.81 D5
4.01 0.59 5.37 0.45 1.72 0.99 D6
3.82 0.71 4.92 0.55 1.79 1.12 D7
4.22 0.77 4.68 0.64 2.08 1.16 D8
3.47 0.96 4.33 0.74 2.40 1.18 D9
3.18 1.11 4.61 0.80 2.41 1.31 D10
3.15 1.23 5.05 0.85 2.43 1.43 D11
3.39 1.29 5.25 0.92 2.45 1.56 D12
2.25 1.77 3.70 1.14 2.47 1.67 D13
2.31 1.88 3.56 1.25 2.44 1.82 D14
2.43 1.95 3.52 1.34 2.28 2.03 D15
2.25 2.18 3.46 1.44 2.03 2.34 D16
1.92 2.57 3.47 1.53 2.01 2.50 D17
1.63 3.10 1.74 2.30 1.99 2.66 D18
1.47 3.59 1.39 2.83 1.99 2.82 D19
1.06 5.35 1.75 2.55 1.99 2.96 D20
0.78 9.36 1.20 3.49 2.24 2.87 D21
0.73 11.32 0.85 5.01 1.93 3.33 D22
0.72 12.46 0.65 7.54 1.81 3.65 D23
0.50 | 152.71 0.24 -14.89 1.77 3.88 D24
0.49 | 315.55 0.23 -12.87 1.62 4.39 D25
55.51 | 533.03 74.35 9.480 48.26 49.89 £ saxall
2.220 | 21.321 2.974 0.379 1.930 1.999 Juanall

Vol: 12 No:3, July 2016 86 ISSN: 2222-8373



DIYALA JJOURNAL FOR PURE SCIENCES

]
T
e

Scenedesmus quadricauda s<aa¥) quladall Cieliaill (rajy galll i ira jadad
Ailida g 5 ) Janily

Olabead) (53¢ asd ) Sa) 2l daaa iU
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25 <147
ps2 25 ps2 14 ps 7 B
K (el G | (Al G | Al G | (Aelv) G | (=) G
0371 [ 21.631 | 47.904 | 47.904 | 21.631 | 21631 Chu 10
0768 | 9.874 9.096 9.096 9.874 9.874 Chu 13
0570 [ 13.320 | 511.704 | 511.704 | 13.320 | 13.320 BG 11

540 dpabaial) e lalde) (s s il caladall Caeliaill (0 ) salll Ci¥aze Qs 238 (085 (55 4) ol saal)
(0,41 ) Chul3 daws (A ol Aasnd sl Jane s 3] A3 Lol 3 (25-14-7) b5 & ol 8200 sisa g3
19.18) &lis BG11 Lawi sl xie Jaws 288 Caeliai oy el Wl (0.38)  BGLL dawssll Jaas 288 i Jona Jil Ll
Lol vie de al )l a gl die cVame @l Wl (el 17.6) 0 Chul3 daw sl chelias () J81 Ll (e las
Chu10 Lo sl Jass sai Jane J8) (1S5 (Al 21.8) el (o) Jil5 (10.34 ) saill Jaaa o) &y Chul3
a1 Jara el o an g el 5 Gaelall o sl wie C¥ el Glaa die 5 (Aol 25,8 ) il (e 315 (0.30) OIS 5
Chul0 Ll & S sai Jare J8l Laiy (el 29,7 ) ieliai o3 Jil 5 (0.27 ) &lis Chul3 Ll & oS
 (Rels 39.3) cacliai (e 335 (0.22)
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Lalaia) o Jalaie) 4ilida de ) j blugl 8 S. quadricauda qulaal cislail ¢y saill Jira ad (4) Joa
Al a3l axall DA (540nm)

3-BG11 3-Chul3 3-Chul0 * Time/day
K G K G K G

0.33 0.90 0.36 0.80 0.30 1.01 D1
0.30 0.87 0.46 0.66 0.48 0.63 D2
0.37 0.92 0.44 0.69 0.45 0.66 D3
0.53 0.57 0.47 0.64 0.40 0.70 D4
0.43 0.70 0.44 0.68 0.40 0.76 D5
0.39 0.78 0.38 0.78 0.37 0.82 D6
0.35 0.86 0.36 0.84 0.33 0.89 D7
0.31 0.97 0.37 0.81 0.30 0.99 D8
0.30 1.02 0.31 0.98 0.27 111 D9
0.28 1.09 0.29 1.00 0.24 1.24 D10
0.25 1.19 0.28 1.10 0.22 1.36 D11
0.25 1.20 0.26 1.10 0.20 1.51 D12
0.23 1.32 0.24 1.27 0.18 1.65 D13
0.21 1.41 0.24 1.20 0.17 1.73 D14
0.20 1.50 0.21 1.44 0.17 1.81 D15
0.19 1.59 0.21 1.44 0.15 1.96 D16
0.18 1.65 0.20 1.49 0.15 2.07 D17
0.18 1.65 0.20 1.48 0.14 2.17 D18
0.18 1.72 0.18 1.66 0.13 2.28 D19
0.17 1.81 0.17 1.77 0.13 2.28 D20
0.16 1.93 0.16 1.84 0.13 2.31 D21
0.17 1.83 0.18 1.60 0.12 2.44 D22
0.16 1.84 0.17 1.74 0.11 2.63 D23
0.16 1.87 0.15 1.95 0.11 2.85 D24
0.16 1.91 0.16 1.84 0.099 3.05 D25
6.49 33.1 6.89 31.04 5.759 40.96 g 5axadl
0.259 | 1.324 0.275 1.241 0.221 1.638 Jardl)
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Scenedesmus quadricauda saa¥) qulalall Cieliail) (rajy galll Y ira jadad
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Adtide A 5 dalu gl Jleadinails

Olaleadl (530 as Ly

L_.,l,'\Sd\ pd ) dana G

25, 14, 7 a1 N4 (540nm) Asalaiay)

gl 25$ _ e 14" ps ( ) Byl
K WG | WG | WG K t™Ye
0.390 18.905 39.312 39.312 0.390 18.905 Chu 10
0.414 17.623 29.798 29.798 0.414 17.623 Chu 13
0.386 19.184 31.776 31.776 0.386 19.184 BG 11

dpabiaial o Taldie) s yaal) caladall Coeloaill a3y salll co¥are Gl il Glan (7 56 ) ol sal
Jire 5l 5404 paliaial & ilais ) il 3 jlie il ol 8 g ¢(25¢14¢7) pLY ¥ axall Gl g ¢ e 5 650

e ki) Adlida 4o ) blug) & S quadricauda. elakll cielaill ¢y saill Jara (6) Jgi
A anll dgia 3 axal) JMA 650NM dralaiad)

3-BG11 3-chul3 3-chul0* Time/day
K G K G K G
0.35 0.85 0.34 0.90 0.497 0.62 D1
0.43 0.69 0.41 0.74 0.51 0.59 D2
0.43 0.70 0.52 0.57 0.46 0.65 D3
0.48 0.63 0.48 0.63 0.40 0.76 D4
0.48 0.63 0.43 0.71 0.39 0.77 D5
0.46 0.65 0.42 0.72 0.34 0.89 D6
0.41 0.74 0.36 0.84 0.36 0.84 D7
0.35 0.87 0.33 0.91 0.30 1.00 D8
0.35 0.87 0.32 0.96 0.27 1.10 D9
0.30 0.99 0.28 1.06 0.24 1.24 D10
0.28 1.06 0.26 1.14 0.22 1.40 D11
0.26 1.18 0.26 1.14 0.19 1.56 D12
0.20 1.22 0.24 1.24 0.18 1.69 D13
0.22 1.36 0.21 141 0.17 1.75 D14
0.21 1.46 0.21 141 0.17 1.80 D15
0.21 1.46 0.20 1.54 0.16 1.88 D16
0.20 1.49 0.20 151 0.15 2.01 D17
0.19 1.61 0.20 1.49 0.14 2.09 D18
0.18 1.64 0.18 1.72 0.14 2.20 D19
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Aalisg Ao 5 Jabug) Jlarindy

Olabead) (53¢ asd ) Sa) 2l daaa iU

0.17 1.75 0.18 1.67 0.13 2.27 D20
0.17 1.75 0.19 1.68 0.13 2.33 D21
0.17 1.73 0.17 1.75 0.12 2.55 D22
0.17 1.75 0.17 1.77 0.11 2.70 D23
0.17 1.75 0.16 1.90 0.11 2.88 D24
0.17 1.80 0.16 1.91 0.099 3.04 D25

7.06 | 30.63 6.88 31.32 5.986 40.61 | gsaxall
0.282 | 1.225 0.275 1.252 0.239 1.624 Jaal)

Lualaiay) o falaic) ddlida 43iaj hlugl & S, quadricauda quadall cielail) ey gai Jara (7)) Jssa
dg il At 31 adall JNA 650nm

ps 2&} e 14’ ] as 1 p bl
K (Aelw) G K Aew) G | A=) G | (W) G
0.239 38.985 0.323 25.467 17.526 17.526 Chu 10
0.275 30.048 0.347 22.198 17.468 17.468 Chu 13
0.282 29.400 0.359 21.381 16.833 16.833 BG 11

LLasYl & generation time (eelaaill) Al i) (a5 saill Si¥ane 2353 (L [20, 19, 18] Osialdl yads LS
O U ladll oda dflaan OF el ol sasy Sl oy Ol 5y s el (e Adlisa) g dgliiall g Hh
o Géie s electronic particle counter sl haemocytometar ke ddals s Lol LS 48 jra of LAY 20 IS
sab Jane dalie gl as /30 el A e Lale Juanial) a8 V) ¢ g e 5 it k) Gl 482 e opfalil
Jare Gila clilaaadll 028 J3A (e ¢Kas ) ¢ Plots of number of cells against time (in days) s cilalal
and division (tg) 3 s e «Specific growth rate or growth constant (U) seil) cali i e sl saill
a lag phase, an exponential or log phase, skl jela a3 5eill saill nias Or generation time(tg) .
(= Stationary phase L sk xie Ll @GSl (5 giwe 8304 ) Juasi Laxic and a stationary or plateau phase
b panditll 38 5 Alalxiall Jal sall (o by 5 Clidrall 5 in jaed) (W1 55 ) sall g e sl aliaay daay o Jaisall
s Y A (e Lelladi) dia fasi dpdaall 408l 8l 3550 O G sialal) (WS [21, 8] sl o SHle pa (il
Aol LS o bl JS5 aaiad Aludid) oda 5 sl oludi) dls e Lge ol Ja 38 el ASIN (3 5k (10 485 )ha
oY) Ol jlse aalais SIS 5 ey 331 5 (5 saall 5 i 5l askaiig aca ) bl Sl (5 gamnll apdaiill dlee 3 4040)
oamy il J sl jall (e de sene | sl () [26] O siald) S5 .[25,24] o35 siladl 4llad 5 48 ja 5 5 AY)
&= Chlorella, Scenedesmus, Chlorococcum, Neochloris saall calladall Guliad (asy e 4l Jal sall
o585 a3 22115 Jaata 52 30 4 5 jie LDIAN (ol V) anall o ddadladll pe a o JSi sl clladall 038 (jany
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OS5 8 aaad) L Baly 311 Lgal il saill Aglay 8 Dl oy gaall dpeS Cieliai SV (5 ja) (ulial Laiy ¢ spall AaS) ey
o3a LA 8 (0 5all oS 55 ae del e (9585 gaill 5 aall 8320 30 (b 0 Sialll any ey 1315 ST IS LAY aas
Al oAl JBA (e S Gl Al AIa ) il sSall 5 gail) a5 Alaial] late 8 calladall Guliad) (i 5 (i)
G (e Al ) Jal sall G 5 ldial) 4aS 5 dands Cum (g o gl e 5 Jia) g aily Sl il 5 40 )
Opaatl) o Al Cangioadl caladall uia G ¢ Ld (o el (e ) g ALY due g g sela¥l 3adig 5 ) jall Ax ja
Jyanll G il s e 5l a5 1S 058 5l i g s (e e Jgemnd) o sllaall dpall i Sall Ao 53 (e clals
Agladallde ) jall Jada ey Al 8 e )1 ol Cacliaill (e ) laial ae alSl J8l Jucabl il e
Slaliiiay)
A laliiny) ) daa sl S Alall Al jall e Lo Juaniall gl (g
AN e 311 dalus 5¥) (o dilie cilS S quadricauda o sl suiall o) i st o 1
Caeliaill o)y saill Jana a8 clidiall 5 jealial) (e Ll oS dagla ) Toliisd Jalus ¥ 50 Cadlial 2
VS ey alaial
4l (s AY) Il V1 e A jlie Caeliad oy Sl 5 sad oz ef Jinst 8 JuadV) Chul3 Ll S .3
.BG11 Ll
Jshl saal o g el lalall 4l de ) jall Jais 5 AalaY allexind (San ) s2alChULO das sl o il iy 4
4 lie el slaey gaill Y ana 3l 31 83 ganae Adiy adled o3 4Dy il jall ddadll CagHlall yaa
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