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Diversity of Bio-oil Freshwater Microalgae in Chi River Basin,

Maha Sarakham Province
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Abstract

At present, the demand for oil is a huge source of energy according to the
human population. Freshwater microalgae have the potential to produce oil better
than oil plants per equal area of 1 hectare. This research aimed to determine species
diversity of bio-oil freshwater microalgae from twenty stations of Chi river basin in three
districts (Kantharawichai, Mueang Maha Sarakham and Kosum Phisai), Maha Sarakham
province in June 2019. The three random sampling of microalgae used a 10
micrometer plankton net and then took microalgae to identify species and selected
five species for bio-oil determination using Nile Red staining technique and the
remaining microalgae comparable to other research. Each experiment had 3
replications. The results found 35 bio-oil microalgae species from 4 divisions and the
value of percentage of bio-oil microalgae showed 57.14, 20.00, 17.14, 5.71 and 0.00
percenttage of all bio-oil microalgae in Chlorophyta, Cyanophyta, Bacillariophyta,
Euglenophyta and Chrysophyta, respectively.Botryococcus braunii showed the most
amount of bio-oil from Nile Red staining because fluorescent in full-cell color and
this species could find at station 1: Huai Khakang, near the Wang Nam Yen Temple,
Koeng Subdistrict, Mueang District, station 12: Nong Khu Water Source, Ban Don
Nhong, Kham Riang Subdistrict, Kantharawichai District, and the station 20: Huai Ban
Phaeng, Ban Phaeng Subdistrict, Kosum Phisai District. In addition, the maximum and
minimum numbers of bio-oil microalgae species were 12 and 1 species which found
at station 6 :Huai Khakang, Wat Pa Suphamit, Talad Subdistrict, Muang District, and
Wang Matcha, Koeng Subdistrict, Mueang District. These algae has never been
reported. Therefore, it is useful for the source of oil microalgae culture for

commercial purposes.
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2. MIANEIAMEAINAINBYasEIMIeuLIAEnTiaau v
ATIRdeUANYMrdugIuTRIEmMTIBTIWIAEN Inensn3sudladdatazdnuinig
ndesgansamiuuulduasdvio Olympus §u BX53F uwazdudinnim lednduunviaves
AmMIUNNITVRIYIA (2556), AAAT (2540), Graham and Wilcox (2009) ua Bold and
Wynne (1978) NnntuthamsernadnuiavslnunaseseunsavanluiulenSeudiutiu
T0911098U9 Magdalena et al. (2010) Becker (1994) tiag Chisti, (2007)
3. nnsnsrvdeunisazanluiuludvsigauindndrsmaianisfoudludisa
(Nile red staining) lagdiaulasann Chen et al. (2009)
3.1 Aaugnausigvuiaanmemaiinnsansmaanieglulastiun (micropipette
washing) M1135vAAN (2540) LLé”JﬁﬂUL?;mmmmaaqm BG-11 «Juwian 45 Ju
3.2 Anldenwada nsieu 5 vila Ae  Botryococcus braunii, Chlorella  sp.
Scenedesmus sp., Monoraphidium sp. ag Chlamydomonas sp. 118133380 UN15asal
lushiluwad Tnefdunousad
3.2.1 mawdsuasavatsludisn InedeansludisauSune 1 fadnsu navas
Tudvhazases@lau (acetone) Usuns 100 Jaaans
3.2.2 M558 DMSO (dimethyl sulfoxide) Ansndudu 25 Weasidus Yn
DMSO VS 25 Sadans neufuinnaul3unns 75 Saaans Ywagmaamse 5 lilasdng e
U DMSO Aty 25 Wedidus 100 lulasans wazdludisn 10 lulasans 191 Suilunanler
i anduthwadanseidenudiluwssndualasaniieilunsinaeunuasnsaly
nsazautifuiendeqansmingoaisaisud  davauiduandumaiesuasdivies
Fliifvruezduduns ududinam

NAN15IVY
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HANSEIEMSEvUNAdnuRailnunsIadeunsazadlusiulaeSsuiisuiu
318914798989 Magdalena et al. (2010) Becker (1994) wag Chisti (2007) Wuana11se
sumdnianunsaavanlusiuldiomn 5 4 #3%u fio A%y Cyanophyta nu 7 aila A3ty
Chlorophyta Wu 20 w¥tn A3%u Bacillariophyta wu 6 wila kazA3tu Euglenophyta wu 2 ¥l
Fauandlumsnad 1
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Cyanophyta Coelomoron sp. 6,8, 12, 14

Microcystis novacekii 8

Microcystis sp. 1,6, 14, 16, 17

Oscillatoria sp. 1,5,6,7,15, 16,18, 19

O. tenuis 13

Spirulina sp. 13,15

Synechococcus sp. 6
Bacillariophyta Cyclotella sp. 11

C. meghiniana 20

Diatoma sp. 4,18

Navicula sp. 1,5,6,8,11, 12, 14

Nitzschia sp. 8, 15

N. improvisa 1
Euglenophyta Euglena acus 16

Euglena sp. 56,7, 17
Chlorophyta Ankistrodesmus sp. 20

Botryococcus sp. 1,12

B. braunii 20

Chlamydomonas sp. 6

Chlorella sp. 3,5,6, 10, 11

Closterium cornu 12

C. acutum 9

Closterium sp. 4,16, 17

C. parvulum 20

Haematococcus sp. 6

Kirchneriella lunaris 11

Kirchneriella sp. 9,12

Monoraphidium sp. 6

Micrasterias truncata 9

M. foliacea 15

Pediastrum simplex 8

Pediastrum sp. 2,4,6,17,19

Scenedesmus sp.
Spirogyra sp.
Volvox sp.

3,5,6,9,12, 14,17, 19
7, 10
13, 20
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2. nMsasavdeunisazaulvivluamingauinidndlemaianisdeudludise
Ingdauuasain Chen et al. (2009)
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othsgdlumsdnidonwadanselilfisadifiossinfonddahlumedodluasems
BG-11 vmsiaesluides q auemsiiaoananiioununldina 45 Su mntuilddeudae
Aludisaiiwouls

Tunsinunilevinsuenansesislalasdin udnilumeis dusrmsmvan
93 BG-11 tlevhnsaseasunsavanlusiusemaiiansendludisn wazilewuluiuly
wadaziFeuadimdnailedesgnelindesganssmingenisaieus (Rattanapoltee et al,
2013; Gusbeth et al,, 2016 iummaaumuamaawmlﬁ]ummmaﬂiummﬂ%um B. braunii
fiuleann 3 0 ﬂﬁ]ﬁ]@% 1 memmﬂﬂa’mﬂnqumu fuaiis sunedios f\wm 12 ARaed
UNUADURULDY ATUAYILISES BILNBAUNTITY LLaua;mVl 20 WUIULNE ATUATUIULNG 81109
Tnauids Swdaumansey Ssamhevdadinenuimuhiilueedinnussun 20-75
Wesidudvanimdnuis fdfugnnsuduasssosainaimitesin Schizochytrum sp.
fuhifusnniigafte 50-77 Wedidudvesiiuiinuia (Abishek et al., 2014) (Metzger and
Largeau, 2005) wazaenAaadiuauIdeves aidsnu uazamy (2555) lavinnisdmden
aweiieazanlusiululefwanuin B braunii Tlushanniign 13.2:0.2 Wesidud waznsn
lﬁuﬁuﬁﬁﬂ%mmumﬁq@ﬁa nsAUNANAN Prasertsin and Peerapornpisal (2018) #1156
LenuaznsvdeUmLansalunsazanluiluamssruadnanuanindslunamie
vosseindlng wud1 8. braunii fusanaiiunniian 39.25:0.32 wWedidud Tnethwmiin
Wwa Boni et al (2018) Anwinfuan 8. brauni Wiedneamlunsranlulofia feisms
afauUUTeNg1an (soxhlet) wenani Dila and Leila (2018) wuin B, braunii SiU3unases
nIlewadnegsemin 15.65-35.85 Wesiud ninlaluadn 3.05-23.15 wWesdud nseddfin
8.03-22.13 Wedfus uaznseadesn 0481541 wWesifud Fadushuuslunisidentifuain
awserdailunsuanluleiva Wewnsnsdiuvesnsaluiudusuaslisudliunnsing
fusnn yenaniinislduselemianninduamiglunisnandemanaiodu Fwmanlnelse
ﬂﬁuﬁjﬂﬁm%ﬂaLwaqmwéwml,mmﬂiuiﬁ{ju TngazilUldiuas eadudvluuSuna 33,000
wnaaeusiel Fuansdanliumudidslumsnanlulofisannituamsglusuan

NATeldndenamstsvuiadnan 5 via tiensiedeunisazanluTuldun
Scenedesmus sp., Chlamydomonas sp., Chlorella sp., B. braunii Wwaz Mononraphidrium sp .
a"auamﬁﬂ81’71'13J'15maaué’amﬁiua’wmmmmﬁmﬁmfmxaulﬁuﬁuiﬁﬂ'auéﬁwqqmﬂ
UNALATBTNE DLAY TIBNUNTITEAN 9 817U Monoraphidium sp, Ankistrodesmus sp.,
Coelomoron sp., Oscillatoria sp., O. tenuis, Microcystis sp., M. novacekii, Spirulina sp.,
Synechococcus sp., Closterium sp.,C. parvulum, C.actum, C.cornu, Kirchneriella sp.,
K.lunaris, Botryococcussp., B. braunii, M. foliacea, M. truncata, Pediastrumsp., P. simplex
Volvoxsp., Haematococcus sp., Spirogyra sp., Navicula sp., Cyclotella sp., C. meghiniana,
Diatom sp., Nitzchia sp., N. improvisa, Euglena sp. Wa¥ E. acus (Abishek et al., 2014,
Metzger and Largeau, 2005; Becker, 1994; Patel et al., 2017; Dehaghani and Pirouzfar,
2018) upelitlAdedu o ﬁaﬂuaqumiazamjfwﬁu‘ummm'waéummL?ﬁﬂ DU BINTIN WawsF
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ol (2556) vhmFengiviinahiuianmiiadadisensuiiguvnd 70 sssadea
WU Spirogyra sp. ﬁU%mmﬁwﬁumnﬁqw 14.05+3.00 Wodidus (hmdnmitusiotmn
amseUi) So9aNA Microgystis sp. 13.35+3.00 Wesius waziesfianlu Cladophora sp.
584+0.10 Wosidud wavmansiaszidenaniaunsatunimunluniskaandeea
saunulusuuuureshiululefiwald ndill uazane (2559) AnviuieufisumatSauas
msazauluiuluwadYenvesamsievuiadnnudl Chlorella sp. Wingeanwiniu 32.814
Weddud Tnsthmin wasilolnmsisiiauarusinalatunuindienusmnzadlunsayen
Tusfululofiwa Abdo et al. (2014) msvdevesdUsznavesnsnluiukayUSINas
Famunvesamerndni I 19 aewug fwhmafufessminuiiludvesdsus
mnﬁuﬁnmLWWzL?ﬁymuummiqm BG-11 Aeuvnsifuiienandauazasivaeuusun
thifumuin M. aeruginosa fiusnaiiugsifigniie 30 Wosidust Nascimento et al. (2014)
Anmeilulofiwanniiduluamssrnadnussudoutuditunite nudnfuen
amse 6 aneviug Tnandnveshiuiigindt 40 faddes uax B. brauni TUiinauhify
45.0+3.6 Wodidus devuiinusie Abdo et al. (2014) vnsusnawseazalodusiiondy
naywadAglunisazauladululefiva lnensivasunisazanludumemalinnisdondlug
150 waz@nwinelindesganssaingesisainus A1 excitation 450-490 uilulng LaA
emission 515 wiluwng WnellmsadnavselnsndelsnazusingIndindes wasnuin M.
aeruginosa Usngdwmdestanunaziviinaluiugds 30403 Wesiud Patel et al.
(2017) AnwmannmsduaneiseuamedlaslusuaiiGeroun 7 aeiug dWelddmsy
Duundawdmdemadinim Tnefansasyivin Fauna aslulawmsnuas lasfu nuin
Oscillatoria sp. fuUsunadlusiu 8.9 Wesidud Prasertsin and Peerapornpisal (2018) ¥
nsfugnkaATIdeUANaalunsazad lutulua T srunEna LA i el
mamilovesusamalng wuin B, brauni fUinanitunniian 39.25:032 Wesidud lae
S minuie uaga s enalE ey g Fwutnslaun K lunaris, P. duplex, Cpusillum, M.
foliacea Wag C. raciborskii ﬁﬂ’%mmﬁwﬁu 24.30+0.34 14.50+0.20 10.73+0.25 10.45+0.07 Way
8.2420.09 WoSITUS auay

Unpaprom et al. (2015) SEUMTITEMsMsTEURaEAneIEnstuenn
amsevnadnuidlunsudandnudanm Tngldvinismneides s, acuminatus Tudiis
nlsadssns Wienstwinvesdedtumsdslulofus wuidaudululdfasndelule
Awanndunavesamsedenlaglidesiuduneuniseunsis Dehaghani and Pirouzfar
(2018) AnwramsIBIUIRLANTEWIN Chlorellasp. wag S platensis wuin Chlorella sp. any
manzaslunsadslulefwainnindesanadyivlngs nandndauags Tuimauay
¥iiavesnsaluufivangan (C14:0, C16:0 wae C18:0) Faduansusznevvesnsalutuialy
Tululofiwa
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