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Growth and fatty acid compositions of a benthic diatom Nitzschia
BUUC1501 cultured under autotrophic and mixotrophic conditions
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UnARsia: anmamnziaeslneaenTani Nizschia sp. mﬂﬁuéBuucwm melsaninzeaininsiadaaenng
qn3naanin F/2 (Guillard, 1973) wazannzinltinsiaildanvns F/2 N&N211119 Nutrient broth uaznglaa 10
n./a. Bunasiaes 2 a. s 4 ,300 4nd AAAALIAN m@miwmmwumLsmzwlLmuimmﬂlmmmquﬂﬂimimwm
mmmiumm@mmammw 451,73 29.15x10" LIa&/A./34 %‘I'Mﬂ’l’]ﬂﬂ’]’]“’NﬂIsﬂVlﬁ‘V\lﬂIVli‘Wﬂ (P<0.05) WhLIA®
fimzidadluaniosiintrinsilafisunadlasiu 26 73 + 1.02% seetnminusia mmmwLsna@"lummqwaﬂimimm
(P<0.05) waznaalasiliduddadanulusadiimulnluaniasinlainila 28 50% veanalasisianun Las
mnfmLsﬁ@@wLmuimiumnmv@@‘lﬁmimm (P<0.05) Slu“ﬂmm nemlasiudeteuaiin elcosapentaen0|c acid WULRN1E
TuadTInNAsseldanzeslalneia Taaflunns 4.38% 1esnanlasuiomun

ARATY: nezmestieati Nizschia sp., annazeelslnsila, annaziinlainsfia, msivle, nsalasty

ABSTRACT: Cultivation of a benthic diatom Nitzschia BUUC1501 was performed under autotrophic and mixotrophic
conditions. Autotrophic condition was performed using Guillard’s F/2 medium (Guillard, 1973). Mixotrophic
culture medium was standard F/2 medium supplemented with nutrient broth and 10 g/L glucose. Both autotrophic
and mixotrophic cultures were conducted in 2L bottle and incubated under continuous 4300 Lux illumination. With
autotrophic condition, the maximum biomass productivity was 451.73 + 29.15x107cells/L/day. This productivity
was significantly higher than mixotrophic condition (P<0.05). Under mixotrophic condition, the lipid content was
26.73+1.02% of dry weight which was significantly higher than autotrophic cultivation. Total monounsaturated fatty
acids of mixotrophic cultivation (28.59% in total fatty acids) was significantly higher than autotrophic cultivation
(P<0.05). Moreover, eicosapentaenoic acid of 4.38% in total fatty acids was found only in autotrophic cultivation.
Keywords: Nitzschia sp., autotrophic condition, mixotrophic condition, growth, fatty acids
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Tnazman (diatom) uqauviadnguanvsie

s Ao aa Y o A o
FARAEINANTTIRAR BT UNT A8 A519911771849
AINNTLUIUNTFILATIEW A 2 W AINATIT D
AsUaUlaaan lmRN11NILL1N1S Calvin-Bensen
cycle Bangtuuunisdulauuuiduwuuasining
A (autotrophic growth) IparmaNiasin (benthic
diatom) anxnsniulnlunialason Inagadinans
a a 6 ' dll ¥ @ 1 o
fuzdanfuauia ldiiuunasndseu dugtluuy
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A a % Aoy
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LANLATANIEUNFTANSUAREENIN NI TAUIALLLR
nlalns¥a (mixotrophic growth) @ausazgiuuy
A AUIR29lADL AN N WNAINAIIULA LA
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rey et al., 2015) WaillaprmanazaF 1 anasnuLay
o = A | 1

amnsazranlugiaasladiu lnesneanasdefluunas
10an3nleiu Inaanzlungunanladudedou
(polyunsaturated fatty acids, PUFAs) 111 eicosa-
pentaenoic acid %138 EPA (20:5n3) Aufluanssiasiy
”Lumm@mafaﬁuumm 11U prostaglandins LA
uqmmummmmuLL@mmemuLfm uaNaNLEa
fuadewannnisuaznaiuTarasdndiin (Wah et
al., 2015)
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nswnziaaslaazaan Nitzschia BUUC1501
melagniazaalnlnsianasinldlnsia
nziaeslaasmen Nitzschia BUUC1501 7
LLHﬂM’MﬂU’@WﬂﬁW’luWﬁNL?;mrﬁwm GRIBT)
yinlvad Saniaduny luanaufefidussqems 2
8. [Fusidalaoznon 10% 1041 51RINNgIAL
mmm’gﬂﬂuﬁmﬂﬁﬁﬁmiﬁﬁfqmmﬁ 272 83AN
waides WnennAnkuldnsasgngu 0.22 luaseu
Lazlad 4,300 AN AADALIAN NARBIINNZIALH
lnezmenldilslununisndulafiuananeiu 2
annay e (1) gnznaiuinuuuealningie Iae
wnziaedlaezmendanenagnstesiiaansn vie
F/2 (Guillard, 1973) AN IAINAFRENANN
NZ@ANLAN 30 ppt LL@%Ejﬁuﬂﬂi‘ﬁ\‘i%J’WL%‘ﬂ LAy (2)
anzmaAnTaLuuinlainafla finnzidadla
aRaNlUBINITGAT F/2 NANBIUITGRAT Nutrient
broth (NB medium) Afldautlaznevveqiliinu
Sadarauaviiosialulium 5, 2 uaz 1 nJ/a.
AINANGL (Bridson, 1995) waznglag 10 n./a.
(TNWUN LATADLY, 2544) mmﬂm‘?ﬂmmﬁﬂm@
AHLAN 30 ppt LALENUNNITNEN TR
anzeslalnsila uAazan1znIMAaadil 3 41
AaaANIINAAeY 9 41 Iitimassaalasiuwin
Ban el glUsundamnsaninsmnzaes
laazmen (specific growth rate, w ) Tunmdoasadi
Fath u=(InC-InC )/(t- t)
RUULTAR (x10° Lﬁﬁm/m.) WAt UAT L (‘Vu)

Tnefi C, uaz C A



970

ANNAIAL LAZATUITUNAKARLTIAR (biomass pro-

ductivity, P ) Tunuagras/a. /51 Aadl

P =C xplpgl C A ANUUILULLTAS
max max max

498m (x10" 1184/N4.) (Contreras Gomez et al.,

1998) TedugavineaainsmaaaslAifuimaduiiy
‘ﬂl o £4 v v ‘ﬂl 1

WREN LA lFLTaAR8LATaY Freeze dryer (U

Beta 1-8 LO plus, Martin Christ)

msaaszidsunalusiuuarasnlsznaunsa
lauaaslaaznan Nitzschia BUUC1501
Wagwiie 50 an. Wnanaladunuitues
Folch et al. (1957) Tnaldd1sazaanan
Chioroform:Methanol iiiel&ansazanslasiuaziin
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fnalasunmna il (31 7890A, Agilent) ﬁﬁ@qﬂmmi
p3aadmLti Flame lonization Detector (FID)
ARANYITU 19091N-133, HP-INNOWAX (Agilent)
anfaedne 1 lulasdans wuy split (5:1) 8m3INNT
TnarasfingFaan 1.1 88./U0N QuUNIqARAANS
240 9AN AT A LAZAUNN detector 260 3AN
T ToaFuduf 35 asraaifun Aownd
¥ 0.5 wnit anviudagnungiidlu 170 aedn
IATEA A88MN 3 BNANTALTUEA/UNT LAZAS
qnuugils 3 unit udaiugnimgRidu 240 e
AT AReeRe 2 armaded/und Al 3 uh
2ANNANATIZS 86.5 W AnLunTRAnTA LY
TaeidTeueuniy Retention Time a89nsa sl
HN1m3g1U 37 Component FAME Mix (Supelco)
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NSAATIBNLDYANNAD B
AnmziAnLlslsunaziFauieuang
wANENRItaLANIFALTASIIINIE AIINIUILY
LIAREIEA HANRRNIATIN NLAZLEN NI LI
gadlaazaan AaeAd T-Test ArzdUAINNIEda
95% (P<0.05) Taeildltlsunsuduiagy SPSS ver-

sion 15
= = L4
NANIFANHILAZI[NTT

n1stiulanuaslnazmnannasun Nitzschia
BUUC1501 Nuwziasanialagniazaalning
WanazinldinsWa

laazmas Nitzschia sp. BUU1501 Mwnides
neldaniazeslninsiavazinlainsiaaiunsn
wiuladngsrasnigos (log phase) lalaeflud
sxeleWNEAd (lag phase) (Figure 1) LAYLTAAT

X Y o e -
wnzaeanelsannzealnlnsiansmsnsaLis
g9nd1an1ncintangfila (P<0.05) 39NDINANAR
UIATIA N IAD AN TN ZLASNLLLAN1 200 1A
nslafirngendnmaanmziaesluantnziinlaing
An (P<0.05) (Table 1) Uszanns 2.2 Wi TANFANG
anuaneRseInudnlaesnen Synedra acus
wazAINI8RTE Chiorella WulnlamHamAy
wenneldaniaefinlalngia (Shishlyannikov et
al., 2014; Li et al., 2014) MIRNIEANINZLAEN
wuuRnTansW aluanwddeildunasasuadu
nalag 10 n/a. Aawlu 4 n.arfuewa. Tenglasiiy
y 4 A Y D .
waaluanamaangad Miduuaiafuauuay

C e . -, -
wAInANUNaNNn U1 L Alnenee Aadaas
igadiiuinldandnisldunasaniueuatingu

\ P v o A a = o 2
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wulnuaslaazmanls (Morales-Sanchez et al.,
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-©-Autotrophic growth

-0~ Mixotrophic growth

Cell concentration (x10* cells/mL)

Time (days)

Figure 1 Density of Nitzschia sp. BUU1501 under different conditions

Table 1 Specific growth, maximum cell density and biomass productivity of Nitzschia sp. BUU1501 under
autotrophic and mixotrophic conditions. Values are mean * standard deviation of three replicate

cultures. Different letters in column represent significant differences at P<0.05.

Growth condition Specific growth rate

Maximum cell density Biomass productivity

(day™) (x10* cells/mL) (x10” cells/L/day)
Autotrophic growth 0.57 £ 0.07° 792.50 + 10.60° 451.73 £ 29.15°
Mixotrophic growth 0.47 +0.04° 43512 + 22.32° 204.51+ 11.18°
P-value 0.2290 0.0086 0.0081

nnsAAszasAdsznaunsaladuaadla
ALABN Nitzschia BUUC1501

Az Bunndlailulneznesluiiui o 9eg
MTAEN eavseTaLTaluszazRn (lag phase)
i‘wm%@m (log phase) ?wzm'ﬁl (stationary
phase) hazsselzmnel (death phase) qviiFunn
Tmﬁmﬁ'mﬂﬁumuﬁﬁﬁu WIZLTHUE3RI9NS
AnAY LIARAIATANNAIULAza Mg ldlugtlaas
lasTu (Pratiwi et al., 2009) laazman Nitzschia
BUUC1501 fimnzidesunufinlainsilaiflasiy
26.73+1.02% Bmatminudis ?ﬁqqqndﬂ@ﬂ"mﬁﬁﬂ
zﬁﬁﬁtyLﬁ@LﬁﬂuﬁuLﬁmzﬁiLWﬁzLémmﬂ‘Lfé’immqmﬂ
TalnsTlATTFunns 18.83£0.58% aatnuiinuia
(P<0.05) (llfuansdaya) Fan1amnziasala
azmannelian1nzinlaingie wadldsuansueau
Fagn s uvde (nglma) wazarsellunse (f1g
anfuaulaaenlad) Tuaneianiavealnlnaia
WwasNuLuaIAfuauaIningasuanlaaen s

eatnaien Asdsalfmadiimuinluaninzin
Tainsiainafueulladesuaadanmuazazanly
gﬂhﬂﬂé’i’mﬁq (Bhatnagar et al., 2010)

ann Table 2 wanslifiudn Tnazaanfinng
esluannzeslnlnsilauasiintainsmathBunos
n9alasTuBNG (saturated fatty acids, SFAS) 72.56
waz 71.41% 1asnselasfisiommn egandnsela
Tllaansa (unsaturated fatty acid) Lirgaiule
A¥AAN Chaetoceros gracilis ﬁﬁm‘mhﬁuéuﬁqq\i
ndnnsalasulidnsnasaszaznisiinlnaude
seelzmngl (Pratiwi et al., 2009) LAZHNANITNAADN
wudnlmezmen Nitzschia BUUC1501 § palmitic
acid (16:0) z};mdmamhﬁu@lmﬁwﬁmﬁ'u Fathih
anwnizianzresa uialungy Bacillariophy-
ceae vitalnavmanisimunsalasufintazanly
L%@ﬁ@x‘i‘ﬁl@ﬁ e iReatunsszaumdn
vedlnezmen taansnlafusiaiiaziiiunnigety
Lﬁ;@Lsmzf@g'imwzﬁﬁﬂ?mmmimmmmm
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(Mansour et al., 2003) Mamnzaesluanisinla
TnsAlaflafiauaziBunsuaesnsalasiudumen
(monounsaturated fatty acids, MUFAs) @jdﬂdﬁ
an1nzealniniia (P<0.05) Toeanivaendds oleic
acid (18:1n9¢) MiiArudndnylunisGnakanss
Tosfusiulaydudadetay wia PUFAs da
N7¢UIUNNT desaturation LAY elongation Wazdin
WUIIINLUTNNDM oleic acid anadiazwy PUFAs
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Lﬁ'm@q'%u (Pratiwi et al., 2009) waluauAtiing
31 EPA (20:5n3) %ﬁquﬂum@zﬁrﬁ LWW:L?;mmﬂ
IFannzealnlnsilawiit weilanaiiesannle
axpouALIRl AR UL FoilnesnenasHan
aendiauldgeninadiiaasluanziinlensiln
Fapandiauiaausuflilunsziaunis desatura-
tion WAL elongation Lﬁ@a%\mmiﬁuﬁﬂumju -3
#439474 EPA #281 (Wen and Chen, 2003)

Table 2 Percentage of fatty acid in total fatty acids of Nitzschia BUUC1501 cultured under different conditions.

Values with different letters in the same row indicate significant differences (P<0.05).

Fatty acid Autotrophic growth Mixotrophic growth P-value

Saturated fatty acid

13:0 (Tridecylic acid) 6.55+0.36" 20.88+0.75° 0.0000

14:0 (Myristic acid) 7.90+0.52% 3.67+0.05° 0.0001

15:0 (Pentadecanoic acid) 7.78+0.66" 5.05+0.17° 0.0023

16:0 (Palmitic acid) 33.00+2.38° 26.78+0.43° 0.0111

18:0 (Stearic acid) 17.33+0.98° 15.03+0.22° 0.1690

Monounsaturated fatty acid

16:1 (Palmitoleic acid) 20.97+1.50° 13.36+0.11° 0.0009

18:1n9c (Oleic acid) 2.09+3.61° 7.79+0.12° 0.0525

18:1n9t (Elaidic acid) ND 7.45%0.28 ND

Polyunsaturated fatty acid

20:5n3 (Eicosapentaenoic acid) 4.38+3.82 ND ND

SFAs 72.56+4.90° 71.41%0.32° 0.0034

MUFAs 23.06x2.11° 28.59+0.17° 0.0890

PUFAs 4.38%3.82 ND ND
Remark: ND was not detected.
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