Isolation for high antioxidant activity content from algae

2557



Isolation for high antioxidant activity content from algae

2557


Lib
Textbox


( ) Isolation for high antioxidant activity content from algae
.2557........
50,000.....
1. Joo 0 L2556, 03000 0 L BST,

Scenedesmus armotus

400
3,400 BG11, N-8 BBM BG11
400 2,700 3,400 2,700
5
(120 400 )
3
560
6X106
3.34 4,000
3 8.7X106
5
DPPH 7,000

9.5106

- Scenedesmus armatus

Research Title: Isolation for high antioxidant activity content from algae


Lib
Textbox


ABSTRACT

Scenedesmus armatus is an important green microalgae in term of biodiesel and
antioxidant producer. This research started with preliminary tested for optimum medium in
400 ml cultivation system with light intensity of 3,400 lux. The investigated mediums were
BG11, N-8 and BBM. Among the different medium, cells grown in BG11 medium showed the
highest cell concentration compared with the others and then was further used in the next
step. Effect of light intensity has been further investigated at 2,700 and 3,400 lux in 400 ml
system. The result showed that 2,700 lux was enough for algae cultivation. The aeration
system with five different air-sparger types (silicone straight tube, invented circular silicone
tube with ream, invented three-way silicone tube with ream, spherical sand stones air
nozzle and cylindrical sand stones air nozzle) was then investigated and compared with
traditional shaker (120 rpm with medium size 400 ml) in this study. The results of each
condition were demonstrated in terms of cell concentration, viable cell absorbance at
wavelength of 560 nm and cell dried weight. The cultivation with the spherical sand stones
air nozzle as sparger revealed the highest amount of algae cells with a maximum of cell
concentration at 6x106 cells per milliliter and 3.34 gram of cell dried weight per liter. The
large scale cultivation of 4,000 ml was also studied in this research. The invented three-way
silicone tube with ream showed the highest amount of celt concentration of 8.7xI06 cells
per milliliter and 5 gram per liter. Amount of antioxidant such as chlorophylls a b, 13
carotene and lycopene concentration were measured by spectrophotometer and such
compounds can reuce the DPPH color. Broth around 7,000 milliliter can achieve the dried

algae around 9.5106 grams.
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(Mauseth,
1991, 2548)
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90 10
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2.3 Scenedesmus armatus
Scenedesmus armatus Desikachary
(1959) Scenedesmus armatus
Kingdom Plantae
Division Chlorophyta
Class Chlorophyceae
Order Chlorococcales
Family Scenedesmaceae
Genus Scenedesmus
Species Scenedesmus armatus
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2.1

1,l-diphenyl-2-picrylhydrazylL radicals (DPPH) DPPH

DPPH* + AH — DPPHH + A»
DPPH ( ) 30
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31
311 Scenedesmus armatus

3.12 1

3.2

(Laminar flow) (Super Clean, 120BS, Thailand)
(Autoclave) (TOMY, ES-315, Japan)
(Hot air oven) (WTB binder, ED53, Germany)
4 (AND, GF-800, Japan)
(Shaker)
(Vortex) (VORTEX-Genie2, G560E, USA)
(Centrifuge) (HERMLE, Z326K, Germany)
(Spectrophotometer) (Thermo SCIENTIFIC, GENESYS 10S
UV-VIS, USA)
(Lux meter) (Takemura, DM-28, Japan)
58W 70 / 0.028 Mpa (Yamano,
AP-40, China)
47W 70/40 / 0.038/0.044 Mpa
(Atman, HP-8000)

(Light microscope) (Olympus, CH30, Japan)

(Haemacytometer)
(Desiccator)
(Cuvette) 1
(Glasswares)

(Graduated cylinder)
(Alcohol burner)
(Micropipette)
0.8-1.2



37

0.4
12 25
10
3 4
PvVC PVC
( , freeze dry)

(Spectrophotometer) (Thermo SCIENTIFC, GENESYS 10S

UV-VIS, USA)
(Freeze dryer) (Heto, Lyolab 3000,
Denmark)
(Centrifuge) (HERMLE, Z36HK, Germany)
250
(Freezer) -80 (SANYO, Japan)
4 (AND, GF-800, Japan)

microplate reader (MF A062780, Labsystems, model)

BGLL (Blue-Green medium) ( )
NaNO03 K2FIPO4 Mg804*7 R2) CaCl22FI20 Citric acid Ferric ammonium citrate
EDTA disodium magnesium salt Na2C03 Trace element Agar ( )
N-8 medium ( )

Disodium hydrogen phosphate (Na2fH04 220 ) Monopotassium phosphate
(KF|2P04) Potassium nitrate (KNO3 Ferric Ethylenediaminetetraacetic Acid (FeEDTA)
Magnesium sulfate (MgS04-18FI20) Calcium chloride (CaCl2) Trace element

BBM (Bold’s Basal Medium) ( )

NaN03 CaCl2*2HD MgSod'7FI2n K2PIPO} KFRZ2P04 NaCl Trace element



3.3

31 31
31
(ml) (ml) ( min) (lux)
250 150 - 3,400 BG11
) ( 120 rpm)
800 400 150 3,400 BG11, N-8,
BBM
800 400 80 2,700 BG11
3,400
800 400 80 3,400 BG11 1
5,000 4,000 1,500 3,400 BGI1 1

38



34
2
2
35
351 Scenedesmus armatus
Scenedesmus armatus
BG11 Cross streak 3.2
1,700-1,800 1-2
1 (BG11)

3.3 Simple streak BG1

39
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3.

150

3.

52

53

BG11, N-8 medium

BG-11

15

(25
30

0

N-8 medium

121

BBM
pH

pH

D

2)

3)

351
flask 250

Scenedesmus  armatus

BBM ( )

3,400 34

BG-11
Scenedesmus armatus

(

1,000 pH

15

121 15
N-8 medium

Scenedesmus armatus

Autoclave 15
15
BBM
Scenedesmus  armatus

Autoclave 15

400

Agar

Autoclave

1,000

40

1,000

121



3.4
BG11 N-8 BBM

Scenedesmus armatus

354
(Shaker)
3,400 35
35
355
n o) (

120

BG11

30

41



25 . 25 )

36
4,000
30
3.5.6
BG11
2,700 3,400
35.7
( 250 )
105106
4,000 36
3.6

400

30

353
3,400

(aseptic technique)
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Effect of different sparger types on scenedesmus armatus CuUltivation in invented
system

Duangkamol Ruen-ngaml and Weena Choochotel

department of Biology, Faculty of Science, King Mongkut's Institute of Technogy Lakrabang KMITL

'Email: krduangk@kmitl.ac.th, modeliebe @gmail.com

Scenedesmus armatus is an important green microalgae in term of biodiesel and antioxidant producer.
This research started with preliminary tested for optimum medium in 400 ml cultivation system with
light intensity of 3,400 lux. The investigated mediums were BG11, N-8 and BBM. Among the different
medium, cells grown in BG11 medium showed the highest cell concentration compared with the others
and then was further used in the next step. Effect of light intensity has been further investigated at 2,700
and 3,400 lux in 400 ml system. The result showed that 2,700 lux was enough for algae cultivation. The
aeration system with five different air-sparger types (silicone straight tube, invented circular silicone tube
with ream, invented three-way silicone tube with ream, spherical sand stones air nozzle and cylindrical
sand stones air nozzle) was then investigated and compared with traditional shaker (120 rpm with
medium size 400 ml) in this study. The results of each condition were demonstrated in terms of cell
concentration, viable cell absorbance at wavelength of 560 and cell dried weight. The cultivation
with the spherical sand stones air nozzle as sparger revealed the highest amount of algae cells with a
maximum of cell concentration at 6x106 cells per milliliter and 3.34 gram of cell dried weight per liter.
The large scale cultivation of 4,000 ml was also studied in this research. The invented three-way silicone
tube with ream showed the highest amount of cell concentration of 8.7xI06 cells per milliliter and 5

gram per liter.

Keywords: Scenedesmus armatus, green algae, sparger
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