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A New Yeast Strain, Nakaseomyces glabratus DL5, Isolated from a Mangrove

Forest in Chonburi Province and Its Potential for Lipid Production
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ABSTRACT

. . This research aimed to search for oleaginous yeasts from mangrove forest resources and primarily
Article history:

investigated their potentials for lipid production. Ten of soil and decaying leaf samples from the Nature
Received: 2023-05-03
Revised: 2023-10-16 Education Center for Mangrove Conservation in Chonburi province were collected and used for the isolation
Accepted: 2023-11-13 of yeasts on Yeast extract peptone dextrose medium. A total of 38 yeast strains were isolated in which 11

yeast isolates (DL1-DL11) and 27 yeast isolates (S1-S27) were obtained from decaying leaf and soil

Keywords: samples, respectively. These yeast isolates were screened for their high lipid accumulation by Nile red
oleaginous yeasts; fluorescence assay. Of 38 yeast isolates, five isolates, DL5, S7, S8, S10 and S2, showed the possibility
isolation of yeasts; of being oleaginous strains. Those five isolates of yeast were selected based on their potentials of lipid
mangrove forest; accumulation and further visualized for their ability to accumulate intracellular lipid by Sudan Black B
lipid production staining. Results showed that isolate DL5 obtained from the decaying leaf sample had the most distinct
intracellular lipid accumulation in comparison with the other isolates. Identification of isolate DL5 was found
to be Nakaseomyces glabratus on the basis of ITS1- 5.8S rDNA - ITS2 sequence. Further investigation of
lipid production by N. glabratus DL5 showed that this strain achieved a lipid content of 9.61 + 2.17 % of
dry biomass weight at 120 hours of growth in DMY broth. These results are important preliminary data for

further optimization to improve lipid production and accumulation in the yeast for future applications.
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(Table 2) adiduwslandn1sdssdnuuuioasdiasn
1o dNITRANTNITULILTRA LAINITLANRUDLATTRAT
a ' & .. a & o aa ¢
§nTuL I Tada1u2I19 (fission) BNl dadnans

a d’ k3 v v v =) v
sianainsoaTduloniuasiduloifionla
(Satyanarayana and Kunze, 2009) fadaunsany'ld
Nt lurssvranivnunuazluin lagdauntiii
I389unInuisdannaragranatusiaainiang
@ iiw A9ld39 wianlal wazgnlaiiag (Prasatsri,
2006) 62881911 aznawdw vinsas lu'ld aanlal
sl anlu'lal’ (Chankian et al, 2012) i1 du 759
FanwAuintes (Hoondee et al., 2019) aznandn bu
Ha wazs1nniolavesdudunwu (Sonneratia alba)
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Table 1 Colony morphology of yeasts isolated from soil and decaying leaf samples when grown on YEPD agar at 30°C

for 2 days. Frequency of yeast isolates for each colony morphology are also shown here.

Colony morphology No. of
Frequency of
Form Elevation Margin Surface Color/ Size yeast .
) yeast isolates
Opacity (mm) isolates
circular convex entire smooth white / opaque 28-40 16 4211
circular convex entire glistening white / opaque 2.7-3.0 5 13.16
circular convex entire rough white / opaque 28-33 2 5.26
circular umbonate entire smooth white / opaque 28-35 3 7.89
spindle convex erose rough white / opaque 3.0-35 7 18.42
irregular raised undulate wrinkled white / opaque 40-48 2 5.26
irregular umbonate undulate rough white / opaque 27-40 3 7.89
Total 38 100

Table 2 Microscopic characteristics of isolated yeasts when grown on YEPD agar at 30°C for 2 days. Frequency of

yeast isolates for each cell morphology are also shown here.

Cell shape Presence of Pseudohyphae No. of yeast Frequency of yeast
Budding formation isolates isolates
ellipsoidal + - 16 42.11
ellipsoidal + + 15 39.47
spherical + - 4 10.53
spherical + + 2 5.26
ellipsoidal and + + 1 2.63
spherical
Total 38 100

Note : + means presence, - means absence

o =l 6 o a & a b €A v o
32ni1idansaviad lydugiuaznisdiasizd dszdunsszauloduneluoastadld lagszay
anwawsalumsazaw lvauvesdas AnuduuaITaIFY Y MHgo LTI TUA UL TR UA T

Audsinavlvadumuluesas inlvaunsoaaidanolaoen

ea

Waihsdnuanlawwizaasluaimainad e v
vasdrdnddnuningigalunisazanluinld (Sitepu et

DMY siufiamsnnd 30 aseimatdoa tduwnan 3 5u
9 U
al., 2012)

v i v <3 &a & o a &
ﬂ’]ill@]aﬂ'nzl,“ﬂiﬂ LRAINUITANERANIAANIDILRA

. . , dauflanndadne 5 laloianunianed
v[‘n&lugﬂ@ 839 Nile red fluorescence assay W11131N -

W Le L . anusIsolsmsazad ludunelusadaiunsdand
Hrenivine 38 talaan Jiwed 5 lalaian tawr DLS5,

e e . Sudan Black B lagwindgdaainugiuisn bwn1ssz sy
S7, 88, S10 WAz S26 NAAIFYYIUNYBOLIRLTUG

v o

lusnldazwunisdadndunsadivasftday Sudan

IS

: - LA
q@ﬂ’)”l S. cerevisiae NLUUTAAIUANNAAUD LI

9 9

Black B wazusiimauwniolulalawaradunliinig

o @ a

wadanieaiia (p < 0.05) laslalaian DL5 6

o A a A A
. e a4 a4 D ox, qean luduazfinfuaduas Safranin O TINANINAREIDN
sy mAgoaLIRlawagInga Totdwnisdeddn . S .
Y ol . , lafadiiioslalaian DLS Awunmsazaulasiuaslu
loloian DL5 Sdnsniwlunisezanladuganin o . P B
4 . o LraanTalaunindad laloiandw 9 lasannaanaiin
loloiandu ¢ (Figure 1) 713 Nile red fluorescence o . oA .
. - o ia — ndmzay laustianan @afinduuas Sudan Black B
assay tduinafiaua9n1sl4® Nile red Namandd YL N A
o - . o e L dae 28197aLIW (Figure 2) Sudan Black B Wuidaunian
azanglaluluinuaziSasusald iwnafiasiasnls

Iggmiumadengmiazawladunolweaad laoidud
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w50 Azo dye Rlgdonluswleniviediidnlasndime s
uazWaalWada I@alijaé’omm@mﬂlﬁﬂﬁamammﬁ
LLUUWLLM%:Lﬁﬂ%ﬂ%ﬁﬁ:ﬁyag’luqm:auvlmﬁ'wu 84
LR AAFF1289 Sudan Black B uazuStamaunisley
lolanaadufinduaivad Safranin O (Mokobi, 2022)
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ﬂ“@nsadﬁamﬂmﬁuga A991891%UBd Amornrattanapan
and Thongthep (2019) 71l #4503 Sudan Black B 3201y
35 Nile red fluorescence assay F#N133LAIIZH
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msazaylvdunoluioas 9uIduaad Chomehuen et

vA o
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msamu"lmfuga WAL Va4 Sriwongchai et al. (2018)
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e
288.73

1po.00

Relative fluorescence intensity

lalaanAnunisazan luiunoluimad 9uisovas
Berikten et al. (2021) A% Sudan Black B 1#n5
avsaumIszawluduludad 92 auwus wuihddsd

e (nid o L [
62 spWuinddnuniwlunisazan ludunoluisad
WazINWITBY Miranda et al. (2020) 71535 Nile red
fluorescence assay WAIATIIFAUMIFEEN luN U89
Hads1uin 366 lolaan wuindoad 19 lalaanni
anuansalunsazayledugs lap3ald Sudan
Black B &z Nile red hunisamiasaunmisazayloaulu

e eA o o o 1a ) A _ed o
IR DRABIANAFEAARDINULUSN R LN UV RI D RANENG
&4 v =& 1 ad s

DANNINNLTARTILEAIIALARIATIRa e TalFln
NISAANTBIANEATWIUANTEL RN ba N U0 ITRA ba
(Sitepu et al., 2012; Miranda et al., 2020; Jape et al.,
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Figure 1 Relative fluorescence intensity of Nile red-stained isolated yeasts in comparison with that of a negative

control, S. cerevisiae. Symbol ** indicates yeast isolates that showed significantly higher fluorescence intensity than S.

cerevisiae (p < 0.05); Error bar represents the standard deviation of three replicates.



Recent Science and Technology 17(1) 258832 (2025)

3
%

e
ot
> a
e
L5

b |

td
-
~
L)
»

-
)
s
()

£3

‘—."-‘
‘0
4
-

b X

- ¢
.4’4:

L™

3
'
e

Figure 2 Microscopic image showing intracellular lipid accumulation in the isolate DL5 that were grown in DMY broth

for 6 days and stained with Sudan Black B. (Total magnification; 1,000X)
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Figure 3 Agarose gel electrophoresis of PCR amplicon of ITS1- 5.8S rDNA - ITS2 of the isolate DL5. Lane M: VC

100 bp plus DNA ladder; Lane 1: PCR amplicon of ITS1- 5.8S rDNA - ITS2 using genomic DNA of the isolate DL5 as

template; Lane 2: NTC (no template control)

3.3 msfimunﬂrﬂ@wadﬁaﬂ@ﬂ?ﬁmoazy‘iﬁmn

\iosanlaloan DLS usasdnaniwlunis
granloduilaaiduninBadloloianan 9 59ldun
laloian DL5 wn3@suunlasnisiiasiehanay
fradlalnduSiaa ITS1- 588 rDNA - ITS2 Wudn
HandaWGans duuradszuno 850 gLuw (Figure 3)

INMFIATNZANLIUTIIM ITS1- 5.8S rDNA - ITS2

vavlalzian DLs danuaduafagega 100 wasidud

iatfisuny Nakaseomyces glabratus ( Candida
o ¢ = o ga

glabrata) wa1s& 1 oWwTIINDIRIBWwE LT Type

strain ldfuri CBS 138 waz ATCC 2001 (Table 3) 33321

unnoauvaddadtalaoian DL5 1w Nakaseomyces

glabratus (Candida glabrata)
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Table 3 BLAST search results for nucleotide sequence of ITS1- 5.8S rDNA - ITS2 of the isolate DL5 in comparison

with closely related strains in Genbank database.

No. Accession no. Genus / Species / Strains %Coverage %Ildentity

(279 bp)
1 MH545922.1 Nakaseomyces glabratus CBS 138 100 100

CP048130.1 Nakaseomyces glabratus ATCC 2001 100 100
MNG699479.1 Nakaseomyces glabratus isolate ITG22 100 100

A WN

MN540214.1 Nakaseomyces glabratus isolate L-3329/2012 100 100

[ Biomass I Lipid concentration Lipid content
12 4

10

Biomass, Lipid concentration (g/L)
Lipid content (% w/w)
o
1

Nakaseomyces glabratus DLS

Figure 4 Biomass (g/L), lipid concentration (g/L) and lipid content (% of cell dry weight) of N. glabratus DL5 that was
grown in DMY broth for 120 hours under a shaking condition.

Error bar represents the standard deviation of three replicates.

fadlalaoian DL5 3aduunlaidu 3.4 mIAnsmsnAaFinlauasmazan [vauvadae
Nakaseomyces glabratus ﬁ'ﬂa%ﬂu Phylum Ascomycota, Nakaseomyces glabratus DL5

Class Saccharomycetes, Order Saccharomycetales

L - INMTNEFE N. glabratus DL5 ¥ WIZLRDY
U8z Family Saccharomycetaceae Ldanawiniygnin

o 4 . lua1miinas DMY tuflgenndl 30 avauaaifos
Cryptococcus glabrata anuudnLlagwiiu Torulopsis

. _ .. Wuaa 5% aeldaniziugn annuuwAuLTas
glabrata §iauLiw Candida glabrata LLa:ﬂaquuLﬂu

. NIRUANIIATIZRTINIA WU N. glabratus DL5 142
Nakaseomyces glabratus @170 81a U (Kumar et al.,

A 7R YL 4.37 £ 0.82 niudaAaT wanilatii g
2019) N. glabratus (C. glabrata) funanylduim

v 4 o _ wisanana ldulasliiunueauazasalinasy wuin
AuAndoyvesuysd 1w Te9dan nadueIRIg

. N 4 X . fn1sndaloain 041 +0.02 nsudadas uazAaidn
Tainnan Akl wialugaans: Sianavwieuliaglu

= . . Ysurapadlududaiinindiniaudy 9.61 + 217
FIUIARDUNITITNTNG LG (Gabaldon and Fairhead,

. e a . . wasidud asuaadlu Figure 4
2018) Semunsanviadaiailudradisannimean

A A A=
NINWIY AN
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P Ao A= o

J9ruddundnuinisrzanloiuvad
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al. (2021) 3189 %I C. glabrata NaNdnsaanTa bt
natravaaL e AT UauLazaNNTo R EY T e
554 +0.17 nFudadas dardudSurmladuirinny
44.34 £ 1.33 % VaIRUNTINIAWAT IUFNITLEN
150 JaUGawf 7 25 asriaaldar tuan 72 Talud
uazfinuisndw 9 NuaasliiAudSunaluiniuandns
f%lu Candida 8486149 9 lay Thangavelu et al.
(2021) TN Candida tropicalis ASY2 81UNTONES
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