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Guillard (F/2) Medium
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Table 1. Physical and chemical parameters of seawater used in the experiment.

W Lo 89 Sl solas OreSl el slee J5 Sl Syl Sl
pH  Temperature  Salinity Conductivity Joloxe Joloxs Nitrate  Nitrite Phosphate
(°C) (ppY) (mS/cm) DO TDS  @gLlh gL qglh
(mg/L) o
8.32 27.03 38.58 57.98 5.65 29.02 0.150 0.0100  0.144

Salinity (ppt): parts per thousand, DO: dissolved oxygen, T.D.S: total dissolved solids
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Table 2. Components of the Guillard medium (f/2) used in this experiment.
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Components Primary stock solution  Quantity  Molar concentration in final medium
PERWRGH Lot

NaNO; 759 L? 1mL 8.82 x10* M
Sland pyds gige

NaH,PO4 59glL? 1mL 3.62x10°M
B pannS polie Jolxo

Micronutrients solution

ool ks -

FeCl;.6H,0 3.15¢g 1.17 x10°M
R PRVE S RCH LoV I JUON [P RN U (URWAP TS

Na;EDTA.2H,0 4.36 g 117 x10°M
e Slilgu

CuS04.5H,0 98 gL? 1mL 3.93x10%M
PERW Sladge

Na;M004.2H,0 6.3 gL? 1mL 2.60 x 108 M
9y Sligu

ZnS04.2H,0 22 gLt 1mL 7.65x 108 M
s w8

CoCl,.6H,0 10 gLt 1mL 420 x 108 M
P wlls

MnCl,.4H,0 180 g L* 1mL 9.10x 10" M
Oeoling Jolome

Vitamin solution

Owels -

Thiamine HCI (Vit. By) 200mg  2.96x107M
Biotin (Vit. B7) 1glL? 1mL 2.05x10°M
oYl gl

Cyanocobalamin (Vit. By) lgL? 1mL 3.69 x 1010 M

610 1 diged g S Lo 4y o] S ] (5 jlowi” Jlos]

@ (Sl celo A o)ss 10 Silahy alod 0l Al e )8 Cors S Abrwsds sl Sy g (50550 Slojles 5,5
(09,)F) slazan g0 S 0)90 L 3l w jles pj 9 wald ladiges Sil> 5y eogican )y ol pbxil i Lo

oYs


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.9.1
http://journal-irshs.ir/article-1-551-en.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

[ DOR: 20.1001.1.16807154.1401.23.3.9.1]

e S 0397 5 ;uLﬁ) ué,_..o/../ M/&)..w/—)_uz:

29 P S b (eldSl el Centurion Scientific (K241R Jow) gt il aliwy 0 (s 5 (59000
0dilogBly Cgusy g ul Az, H90 (Slol cnS s i )T by ugaadis 450 T glos jo 4B B0 O Cow 4y as s
5 g ylaie ST L 5 St b (slanSas 5 polie JolS i jshane 4y 5 5 sl B+ (Stdly slopb &5 50
USM oKiws Lh.uy U 9 A...J)f )‘)3 u*’}‘*“'l""’ az,0 -Y- ))—’)5 B Celw Y Gos L Lib:b}‘u W) )B.J.').ut.u
a0 -FF loo o cel YY Goe @ (o)l el Lo s piais pauSsbs FD-8505/FD-5005-BT  Juw) (soles!
sl JUT sl Lo b (Lyophilized) oo golozl Siasd S>3 ) sladiges aings 5 Sis JolS jgbas wgamde
D (6,108 wgudis a0 =Y 508 s 5 s

() 595 9(d7) 395 52 9>lg com 1 i il 99 loj 9 Wby E 5 dwlxo

Wl mee 1 cel) feme Gloj 0jl Sy allis; OD) ') i gy glagasls g xSeslal jslate &
e sl sl 00 Sl Gy a5l Sz, i e ¥ e lan) pplite pay aaya ¥ ool 5 (g
3369 23 i g ols 18 fegiy Sl oliws D995 )3 e g 4RI 2 Sumg S Ay 4 STl CuiS
5 s asls ab odilys (ply el APEL PD-303UV  Juw) yiegids mSiwl olfiws Lawgi yiogl YO zgo Job
Sl VO« zge Job 10 6,55 o slas mSo3lail 5l ednl cavs 4y slasols ulwl p (V) o pl g0 loy 9 (V) o,
A dwlore 3 (YY) Lalg) 5l
Growth rate (d) = —IHODMI‘Z LHOD 24 (y)
In2
. Growth rate (Y)
595 (A 0 69 iz b (o )8 G yE Jolo e canload lo @) g p 9y s Tad, £ bl o
Fr o (Y ose and 0,8 IN 2 o5 Jool> 51 a5 oads lo (@) j5, 9oly o o a3l olaws "ol ply 90 ol
SS9iyl5 9 IS D @ Judy S Lol (s
(S immgd SlaallaSs ) pl zlpeinl gl ol eolaiul (YY) Lichtenthaler g, 5lb ga Jdg IS lade jioww sl p

Siabasl ads) 9,9 4y G 9 235 Sl 33l alows 4 B0 b oud o5l Sl yog )5 e V- ot
50 celw FA Goce 4 brdges 00,5 adlal iole;l sle alg) 4y oo y0 A0 gl ped e O Hlade 4y g e glazd
e Celo ¥V oy baigel (g9l sinlesl slaalg) am al> 1o 0 o (6,l0a Sl 30 9 el a0 ¥ sleo
23,8 Geuiy il a2B0 0 a3 B0 et Sy L aBB0 O Do 4 digad pled L g il oals ST 1 ) oy aliwga
s (535,195 D555 19y sk ¥ slde g alBlo p Cos Sea L) (29, Blad T s Jslome aay al> e o
3O el a5 aSeiig 8 g b Jods IS Las ik eols 18 (cply el APEL PD-303UV  Jue) yiegidg yiSl
u‘g.d‘-d_v o0 Q- 09.._.»‘ 6).@9.435]&»—»)‘ Ko uo}_T)M u.e‘} W) o\.\.’|5.‘>).~05.'l4 fv. 9 £¥0 £2Y ‘_ngCs.A Jj—b
g o8 osliiwl 5 Laly) 5 S 93955, 9 B @ Judg k5 Glime g0 daloe (sl 9 28,5 18 oolaal 590 SO sl
1005 &l)] g dnlone S (059 )5 2 055 9,500 > LadnS

o Jge 2

Doubling time(d) =

Chl,= 11.75A662 — 2.35A64
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Carotenoid=

Doubling time -v Growth rate -v Optical density -
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Fig. 1. Growth curve of N. salina under different treatments of ABA.
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Fig. 2. Effect of different ABA concentrations on chlorophyll a content in N. salina. In each column, averages
with the same letters are not significantly different at 5% level of probability.
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Fig. 3. Effect of different ABA concentrations on chlorophyll b content in N. salina. In each column, averages
with the same letters are not significantly different at 5% level of probability.
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Fig. 4. Effect of different ABA concentrations on total chlorophyll content in N. salina. In each column,
averages with the same letters are not significantly different at 5% level of probability.
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Fig. 5. Effect of different ABA concentrations on total carotenoid content in N. salina. In each column, averages
with the same letters are not significantly different at 5% level of probability.
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Fig. 7. Effect of different ABA concentrations on total lipid content in N. salina. In each column, averages with
the same letters are not significantly different at 5% level of probability.
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Fig. 8. Effect of different ABA concentrations on endogenous ABA content in N. Salina. In each column,
averages with the same letters are not significantly different at 5% level of probability.
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Research article

The Effect of Abscisic Acid on the Growth Rate, Dry Biomass, Total Lipid
and Photosynthetic Pigments of Nannochloropsis salina Microalgae in
Guillard (F/2) Medium

M. Ghasemi, L. Fahmideh®, S. Ganjali, M. Keykhasaber and M. Modarresi'

Nannochloropsis salina is a promising species for lipid production, which is used in
aquaculture and biofuel production. On the other hand, plant phytohormones also have
different effects on the metabolism of protozoan algae. Therefore, an experiment was
conducted with the aim of investigating the effect of abscisic acid (ABA) concentrations on
growth and doubling time, chlorophyll, carotenoid, dry biomass, endogenous ABA and total
lipid of N. salina microalgae in Gaillard (f/2) medium. The experimental treatments included
0 (control), 0.5, 10 and 20 mg L* ABA concentrations. This experiment was conducted in a
completely randomized design (CRD) with three replications during 2019-2020. The analysis
of variance showed that ABA treatment was significant on all studied characteristics at the
5% level. The treatment of 20 mg L? ABA increased the growth rate, chlorophyll,
endogenous ABA and total lipid in N.salina microalgae. The highest carotenoids and dry
biomass were observed in 0.5 mg L™ and control treatments, respectively. The findings of
this study show that the concentration of 0.5 mg L™* ABA is effective on lipid and carotenoid
production of microalgae, but to increase total lipid production, the concentration of mg L
ABA is more suitable.

Keywords: Biofuel, Carotenoids, Fatty acid, Plant growth regulator.
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