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ANNA 5 @198 B. braunii AwanlAaing 1A LLINMIANENALAIUAIUATUNT
(NA9a8e 33 19N)
Figure 5 Isolation of B. braunii from Prince of Songkhla University’s reservoir

(Magnification x 33)
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Table 4  Characteristics of effluent from seafood processing plant at Tropical canning

company and Chotiwat frozen company

Parameters Tropical canning company Chotiwat frozen company

pH 7.8 7.1

COD 24.2 800
SS (/) 2.0 0.92
NO, (mg/)) 259 0.01
PO,” (mg/) 22.9 0.06
NH,  (mg/l) 2.2 0.02
TKN  (mg/l) 12.2 9
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Figure 6 Growth of B. braunii in Modified Chu 13 (MC13) pH 6.7 and Kratz and Myers
(K&M) pH 6.7 at light intensity 3000, 5,000 and 10,000 lux
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Figure 7 Variation in pH during B. braunii cultivation in Modified Chu 13 (MC13)
pH 6.7 and Kratz and Myers (K&M) pH 6.7 at light intensity 3000, 5,000 and
10,000 lux
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Figure 8 Growth of B. braunii in effluent from Tropical canning company pH 6.7 and

pH 7.8 at light intensity 3,000 lux
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Figure 9 Variation in pH during B. braunii cultivation in effluent from Tropical canning

company pH 6.7 and pH 7.8 at light intensity 3,000 lux
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Figure 10 Growth of B. braunii in effluent from Tropical canning company pH 6.7,
effluent in which nitrate adjusted nearly equivalence to the Modified Chu 13

and in Modified Chu 13 at light intensity 3,000 lux
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Figure 11 Variation in pH during B. braunii cultivation in effluent from Tropical canning
company pH 6.7, effluent in which nitrate adjusted nearly equivalence to the

Modified Chu 13 and Modified Chu 13 at light intensity 3,000 lux
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Figure 12 Chlorophyll a and Carotenoid contents of B. braunii in effluent from Tropical
canning company pH 6.7, effluent in which nitrate adjusted nearly
equivalence to the Modified Chu 13 and Modified Chu 13 at light intensity
3,000 lux
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Figure 13 B. braunii in effluent from Tropical canning company pH 6.7 (right), effluent in

which nitrate adjusted nearly equivalence to the Modified Chu 13 (middle)
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Figure 14 Hydrocarbon contents of B. braunii in Modified chu 13, effluent from Tropical

Canning Company and effluent in which nitrate adjusted nearly equivalence

to the Modified Chu 13 pH 6.7 at light intensity 3,000 lux
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lUWinfy 68.50%, 56.49% uAT 46.61% ANANAU @lFHALANANGANNNNIANETS
Sawayama WazAy (1992) Taaanusne B. braunii aunsaldiBunameaginluinnsanntig
Feululiniu 96.5% nelu 5 fu flesanameininasygeganialu 6 54 Gszazanani
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luga9 early stationary phase %ﬁﬂﬁmmé’m@iﬂﬁmz};mmm@qﬂ?mmmimm@ﬁmuéwlgﬁ
1ﬂ@?ﬂ d9u N9RIUNT TuLlsvhing (2536) NARBNIAENANYINE Chiorella sp. T9 utinfieann
TreamudsglammanzianudnamieldiFunumeamaivindy 99.9% nnalu 2 du Sanwwin
aM3e Chiorella sp. T9 anxnsnldsununeamnlfifandnaudie B. brauni NNWRNALTY

wenfung B unlumes

A3 5 Bunumsnuasnesmaluavnsdanigd Modified Chu 13, tmslsialiy
B UNDENTAN AN T T RN N TaNg  AeulAT VNN TAtaa e
B. braunii

Table 5 Nitrate and phosphate contents before and after cultivation of B. braunii in
Modified Chu 13, effluent and effluent in which nitrate adjusted nearly

equivalence to the Modified Chu 13

Media Nitrate (mg/l) Phosphate (mg/l)
before | after % before | after %
reduced reduced
Modified Chu 13 pH 6.7 12.39 | 1.32 89.35 2.73 0.86 68.50
Effluent pH 6.7 20.63 | 3.27 84.15 14.63 | 7.81 46.61
Effluent adjusted nitrate pH 6.7 12.38 1.25 89.90 8.78 3.82 56.49

4. MaiintSnunsiasssuseiasnalalnsanduau

4.1 AHUUILUUTDIAI RIS NAY

NAREIAENE MY B, brauni utnnsannlssnunsetlaeauauiia s (NUT)
Annsa-iug 6.7 U FunnansamnslingiAe ey sdainmei Modified Chu 13 Taeiags
Tu gamufafuuunBinasdes 2 Aas annadauas 10,000 §nd Wenniengs CO, 1% §ha1 5
ANIFRUNT AT A e Bu gy (OD,,,) Winfi 0.2 (ﬂ?mmm@ﬁﬁluﬁmﬁﬁu 0.77
nfusaang) LAy 0.4 (ﬂ?uﬁmLﬁaﬁémﬁuLﬂﬁﬁu 1.54 nFuBeang) (mwﬁl 15) WuI1 & el
ﬁmmﬂ’mﬁu‘ﬂmﬁﬂwagazgmﬁ"faLgmﬁmﬁwmmiummmué'm@'uﬁuwhﬁu 0.2 Tnenileiaes
st 14 44 amsrsianuuLduaasgegawintu 1.04 Tnefdwinaadutoringy 2.24

% 1A 1% a o

NFUAARAT, ANTINITATYANUNIZWNGL 0.13 siadis uazdAinisasnyidu 2 win windu 5.34 5u

IPeIHAALN AN NI SN AN NALIUBBNAUWINAY 0.4 11981 11 41 WUNgI e AumAun
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wdngaggegainAy 1.20 teaitmtnumaduiarindy 2,58 niusedns uaridngIniaasny
UMWY 0.12 Aadu uaziiAniamanyilu 2 wih windy 5.95 du Inaausemuinlaa
PR AN ABILULIAEIUIEaENI1  a1ALHeIRINAINIERIN1IDAN AU leasiNeTia
= o v @ o ! Ay \ 2 o g \
04 uazaINInFuLaslfatuANININNda udRAe A A NILUELgY AeinTianudne
waryiulmldunnnaniues TvaenAdeaiunN1maAnesTed Casadevall uazmne (1985) Taald
SNoumad Bufy  0.25-0.35 niusedmnsdaldlulSunndasndiusainseginnsaduinles
VWAL Lupi wazAnLy (1994) T Sunnuaadansy 0.25 nfufeaans da1usigdnunsaiuls
1F AT ULREINTL
o . . X . g %2
N7 aeUBUaIAINTA-LUATIUINNTALNENUINY B, braunii MIIANAIN 19991
a QI o o o v o o '8 .
nretlanalAuila aie (NM9w) UFuU3unuansanins W natAeeiuannsdaaInzii Modified
Chu 13 AMNMHNWAY 10,000 ANT ANUUILUUTBIANUTLENFWNNTL 0.2 WAz 0.4

(N 16) WUINANTA-LLZAALTN9AST TA8NANTEUINY 6.5-6.8

25 P anii

dry cells weight (g/1)
&

—®— Initial OD 0.2

—#— |nitial OD 0.4

0 2 4 6 8 10 12 14 16

Time (days)

AW 15 nadularesaming B, brauni WnieliBunaiansams W Aesdy
21m1749AIZI Modified Chu 13 ANIA-LLE 6.7 AMIANLAY 10,000 and 13
2INANAN CO, 1% B731 5 ARTAAUNT ANV @I B
0.2 Ay 0.4

Figure 15 Growth of B. braunii in effluent in which nitrate adjusted nearly equivalence to
the Modified Chu 13 pH 6.7 at light intensity 10,000 lux, air with 1%CO,, rate

5 1/min and initial algal density of 0.2 and 0.4
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—&— |njtial OD 0.2
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Time (days)
NN 16 N7 AL UL AYAINIA-LUATENINNNNTALNANUINE B, braunii MINANLFL
1Buua179117 1IN A LA AUa111949LAEE Modified Chu 13 ANNTA-LU4
6.7 ANNNLNLAS 10,000 And THanenan CO, 1% 6731 5 ARTFaUIT AW
PUNLUBIBIAN TS FHFNNTL 0.2 LAY 0.4
Figure 16 Variation in pH during B. braunii cultivation in effluent in which nitrate

adjusted nearly equivalence to the Modified Chu 13 pH 6.7 at light intensity

10,000 lux, air with 1%CO,, rate 5 I/min and initial algal density of 0.2 and 0.4

Weannlalnsanfueauannavisne B. braunii Wszaz early stationary phase A2eR3

e laan1seuuis (19199 6) wudrganaeiag AN LKA BRI

a

v
0.2 HAsunlalnspfueugegarindy 16.72% 2eurutinuis  ausaddnIn1snas
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lalaspnsueuindy 0.025 niw/ans.du  douganiaselngANuIRiLAI e ENsuWAL

0.4 HiBuaulalpsanfuauwindy 13.70% wa9tiiutinure aefiFunnlduananeiun1eans

'
o [ % =

at M NTRANAAANNTATY 95% (ANTINNNAKWANT 93) WATANTNENERIINITNAR

lalasanfuauwindy 0.030 nfN/ans.91 Tne Casadevall WAZATULY (1985) NARBILALNATININE

¥
=

1A 1ua1119 Modified Chu 13 1UFNNMEARIENAY 0.25-0.35 NFuARARNT 1UTN1RATIAEN 250

Hadams ey 26 Jwssenemns danaliuas 14 dalus wazeniAnan CO, 1%
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annlalasasuauannmasitlansaanaalanasy  wWniuaasnsdon 1:1 wuanldlsunn 27%

YAV LT AR WA

A13197 6 1Bunnulalangsansuauaninanisng B, braunii NALNAILANNULILUULA

ANUIEFUFAUYNTL 0.2 WAL 0.4

Table 6 Hydrocarbon contents of B. braunii, cultivation at initial algal density of 0.2
and 0.4
Initial algal density (OD,,;) Hydrocarbon (%dry cells weight)
0.2 16.72
0.4 13.70

4.2 AR5INN5 LlUaNNA

NPRBUAENAMINE B, brauni ‘Emﬂi%ﬁqﬁqmﬂImmLLﬂigﬂmm@wxL@ ANNTA-LLIA 6.7
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dulelafidngannung nldamiragnanmniuasewns faafueulneenladldifedos
Wamiefnsfulnaty ussdmudansnsnguszasnanaesamingldiiatu 5 5
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azanglwih (Uszanndesns 1) Tussminanmsdanmesiugaiieniadvln mmm-mmﬁuﬁ'mﬂq

PUNINZAZIMAIDYYATES OH WINTU AINNNTUANFRT8Y HCO,”, H,CO, uar CO,” \ia

=

Afuaulpaanlaignaallld Nl daeliniAnsa-luganasdaLlugaaianudie il g dansnef
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1 ' ] v
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Dry cells weight (g/l)
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AN 17

Figure 17

2 4 6 2; 1‘0 1‘2 1‘4 1‘6
Time (days)
MsFLIRYeNE WY B, brauni lurnfedi BunaansenvnslilndiAeaiy
81119493124 Modified Chu 13 AIN9A-LLA 6.7 THa1nANaN CO, 1% 8R9N
7 AnIAaUIN
Growth of B. braunii in effluent in which nitrate adjusted nearly equivalence to

the Modified Chu 13 pH 6.7, air with 1%CO, ,rate 7 I/min
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Time (days)

nNA 18 A7 AU IASANNIA-UATEMININNTIRENE MY B, braunii Tutinfiadsy
1Bunnuansen s i lnaraeiue1sdansnzd Modified Chu 13 ANIA-LUA
6.7 WanAnan CO, 1% 6791 7 ARgsaui

Figure 18 Variation in pH during B. braunii cultivation in which nitrate adjusted nearly

equivalence to the Modified Chu 13 pH 6.7, air with 1%CO,, rate 7 I/min
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Tl 1987 Yamaguchi wazAne nAfesAENgmIeTTaiilawng Modified Chu 13
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- Thin Layer Chromatography
A o Iy A o v | .. a - - ¥
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25.45% (ATWH 19)
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70 - 66.23

percentage (%)

sil
B
<

Methyl ester Fatty acid Diglyceride unknown

AN 19 avAlsznavvetlalansasueunamanzidaeLAsas Thin Layer Chromatography

Figure 19 Analysis of hydrocarbon composition by Thin Layer Chromatography
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dleaminadngsrasinialaideududimavieduuaziinsazantuinslepeniuds 31-
76% oarnviniTadui (Maxwell et al., 1968) mm&;mmﬁm@mmwi’mﬁLgﬂﬂuﬁmm@m
Tal@a¥aieulasd botryococcene synthase flazitlaey cyclopropyl carbinyl cation luiflu
botryococcene (N 2) uazaNnIsinamse B. brauni élu@:mﬁm’?{L@?@Lﬂu@"ﬂmumnﬁlu
graiAtnumAnedassanuasuns i siasdlssnanaedlalasafuen wudieed
UsznavaeslalasanfuauidinseildidusinlynslarenAuuaslelolynslananAuugdan
vy ﬁ\i{%ﬁmqﬂiﬁdﬁmuém B. braunii MfiLanersnsAnendeaauaiung iy

aneiug B (Vongprasert, 1986)
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7 a9RtsznavveslalnsmfueuiilAseisiewATes Gas Chromatography -
Mass Spectrometry (§4laivinfjsen ey lugwiiaeaines)
Analysis of hydrocarbon composition by Gas Chromatography - Mass

Spectrometry (non-methyl ester reaction)

Molecular formula Type Molecular weight
C,oHs0 Trans-2-Decenal* 1564.14
CieHa, Tetradecane* 226.27
C,;H,0 1-Hexadecanol** 256
C,gH,0 2-Pentadecanone* 268.28
CioHag 1-Nonadecene” 266.30
CoHig 2-Pentene™* 126
C,H,g 5-Tetradecene* 196.22
C,6H1,0, Palmitic acid* 256.24
C,oH,o 3-Eicosene* 280.31
CooHa, Octadecane™* 282
C,oH,0, Methyl Oleate” 296.27
CyH,, Heptane™ 128
CH,g 1-Tetradecene™ 196
CyH-, Hexatriacontane** 507
CysHoo 17-Pentatriacontene™ 491
C,iHe, Hentriacontane™* 437
CooHeo Nonacosane* 408.47
CyoHes Squalane* 422.49
C,oH,s0, Dicyclohexyl ester* 330.18

*

*%x

Hydrocarbon composition were certainly analysed by GC-MS

Hydrocarbon composition were not certainly analysed by GC-MS
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A13799 8 a9RtsznavveslalnsmfueuiilAseisiewATes Gas Chromatography -
Mass Spectrometry (Hnunsnnisenlveglugtinnialedines)
Table 8 Analysis of hydrocarbon composition by Gas Chromatography - Mass

Spectrometry (methyl ester reaction)

Molecular formula Type Molecular weight
C6H1,0, Palmitic acid* 256.24
C,oH,0, Methyl Oleate” 296.27
C,;H,,0, Methyl Palmitate™ 270.26
C,H,,0 Phenol* 206.17
C,oH,,0, Methyl Linolenate* 292.24
C,,H,0, Myristic acid* 228.21
C,oH,0, 9-Octadecenoic acid methyl ester™ 296
C,eH,,0 2,4-Bis(dimethylbenzyl)-6-t-butlyphenol* 386.26

C,Hs, Squalene* 410.39
C,sH30, Stearic acid* 284.27
C,gH,,0, Oleic acid* 282.26
C,sH,,0, Linolenic acid* 280.24

C,ooHag Decane** 278
C,,H,;O 2,4-Bis(dimethylbenzyl)phenol* 330.20

CgHye 1-Octadecene™* 252
C,oH,60, 1-Phenanthrene carboxylic acid* 300.21

Hydrocarbon composition were certainly analysed by GC-MS

*%

Hydrocarbon composition were not certainly analysed by GC-MS





