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Abstract

Poly-B-hydroxybutyrate (PHB) is a type of the PHA family of polyesters. PHB has been
detected in Cyanobacteria such as Spirulina sp., Nostoc sp., or Oscillatoria sp. This research
work aims to collect Cyanobacteria from the samples of natural water basin and Corralloid
roots of Cycas sp. investigates of biopolymer production of Cyanobacteria as raw material for
biodegradable polymer production. Firstly, Cyanobacteria samples were collected from
natural water basin using plankton net and Corralloid roots of Cycad. Then, they were
isolated by observation of their cells under microscopes. The isolated of SM6-3 was collected
from Corralloid roots of Cycas sp. of Queen Sirikit Park in Bangkok, Thailand. This isolate was
identified as Nostoc sp. by Morphology. However, this strain showed a large of polyester’s
droplets stained with Sudan Black B. Thus, this strain was selected to cultivate in BG-11
culture medium under indoor and outdoor cultivation with continues aeration. The results
revealed that BG-11 that lack of nitrogen (N,-free medium) under outdoor condition was
suitable for biopolymer production. The cell of Cyanobacteria was reached a maximum
growth of 9.96 x 10° cell ml? within 18 days cultivation and the maximum biomass was
1.69 gL'L. After harvesting by centrifugal technique by using a high performance self-cleaning
Separator, the biomass was extracted by Acid hydrolysis technique. Total PHB was presented
at 0.33 gL ™. It was higher than cultivated with the normal BG-11 medium.
Keywords: Cyanobacteria, Isolation, Cultivation, Poly-p-hydroxybutyrate
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Figure 1 Capacity of Bio-plastic production from 2006 to 2013
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Figure 2 Capacity of emerging bio-base plastic by resin types, 2008 and 2021
Other = Cellulose Film, PTT, Nylon and Polyurethane
Source: Pro-Bip 2009, commissioned by EPNOE and European Bioplastics, Utrecht University
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Figure 3 Sample collections from the part of natural water basins area of Thailand
1. Rajamangala University of Technology Lanna (Doi Saket) Reservoir, Chiang Mai
2. Huai Yang, Sa Kaeo 3. Pak Mun Dam, Ubon Ratchathani
4. Khong Tha Dan Dam, Nakhon Nayok 5. The King’s Royally Initiated Laem Phak Bia,

Petchaburi 6. Bo Phan Khan, Roi-et



8.1.2 ﬂ’ﬁLﬂUG]’JEJEJ’Nl‘dEJ’]IULLUﬂﬁLdEJﬁ@’]ﬂEJEJEJIUUSL’Jmi’]ﬂ?J@QﬂN 1AL AUTIVTIUTINADSA

d d

aGEJG]‘ZNLUUiW NYDIAUUTINDS mmummuammu lufimsnevaussnauslduniswedan

3

PNAIANAINTZUINIEIAR NFWIMUILAT SINPBFaaDEAT]

[

anwuzUangsINLen

< 14 (% [BS] A a . o
Wugasuan ﬂﬁ’]EJ‘U%ﬂ'ﬁ\‘l "Llllﬁ/ill’lﬂiﬁﬂ NUILIRU Cyanobacterial zone YBITINADTA

aoes daduwadfisvusig J #3WwetlgeluiuafiSenegnnglusnasinasdunes

WNguasaaTulay ﬂaamaumamaaLﬂawamuuammumuﬂlu fauansly Figure 4

A

Figure 4 Coralloid roots of Cycas sp.

A. The locating of coralloid roots (arrow) B. dichotomous branching C. Cyanobacterial zone (arrow)
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Figure 5 Microphotographs of some Cyanobacteria isolated from different water basins and

coralloid roots of Cycas sp. 1. NTO1-1; 2. SM5-1; 3.NTO05-5; 4.SM6-3; 5.1HO01-3; 6. NT05-3
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Figure 6 Microscopic visualization of Cyanobacteria isolate SM6-3 for PHB by using Sudan Black
B staining and illuminated very dark granules inside pink cells. (left) with 10X (right) with 100X
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Figure 7 Growth profile of SM6-3 under autotrophic condition and outdoor cultivation
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Figure 8 Six Raceway ponds with 1,000 liter, including paddle wheel three phase motors, 1.5 kw.

Outdoor cultivation with N2-free of BG-11
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Figure 9 Growth profile of SMé-3 under autotrophic condition and outdoor cultivation
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Figure 10 (left) High performance self-cleaning Separator (right) Biomass of Cyanobacteria isolate
SMé-3
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Table 1 Chemical Characteristics in Cyanobacteria
Chemical Characteristics (% gDW)
SM6-3 within 18 days of cultivation in BG-11 (N-free

Moisture 5.79
medium) under autotrophic condition
Ash 6.58
Lipids 10.11
Proteins 29.97
Fibers 6.55

gDW: gram Dry Weight Sugars/Carbohydrates 41.00




Figure 11 (left) the exocellular or capsular polysaccharide layer of Cyanobacteria isolate SM6-3

(arrow) by negative staining with nigrosin dye (right) the jelly presented in biomass of SM6-3
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Table 2 PHB accumulation in Cyanobacteria SM6-3 within 18 days of cultivation in BG-11

mediums
Medium Maximum Biomass (gL~ PHB content (gL")  PHB content (% cdw)
N
BG-11 (Normal) 1.75 0.21 14.00
BG-11 (N,-free) 1.69 0.33 19.53
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Table 3 Effect of plasticizer: glycerol concentration for Cyanobacteria SM6-3 films properties

Moisture Thickness ~ Water activity Water Color appearance
Concentration
Content (%) (mm.) (ay, %) Solubility (%) L a* b*
control 16.50 - - - - - -
Glycerol 10% 20.40 0.09 3.39 67.81 31.66 273 -0.30

Glycerol 15% 13.79 0.11 2.57 76.83 30.17 176 -2.34




Figure 12 Cyanobaterial film with difference concentrated of glycerol. 2: control, 3: Glycerol 5%,

4: Glycerol 10%, 5: Glycerol 15%, 6: Glycerol 20%, 7: Glycerol 25% and 8: Glycerol 30%
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