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Abstract

Actinobacteria-derived pigments are the emerging class of natural dyes, which
have attracted significant attention for the development of novel natural pigments for
fiber dyeing. This research aims to isolate actinobacteria from wasps-nest soil for dye
production, silk fibers dyeing, examine the qualities of fibers dyed by pigments and
identify actinobacteria species. The results showed that 10 isolates of actinobacteria
could be isolated from wasps-nest soil using Sodium Caseinate Agar (SCA). Moreover,
the obtained actinobacteria J10 exhibited the yellow color and show the best dyeing
on silk fibers. To investigate the qualities of pigment, the textile characteristics of dyed
silk fibers were analyzed with the color fastness to washing and light by following the
standard methods namely 1SO105-C06:2010(E) and ISO 105-B02:2014(E), respectively.
The result showed that the fastness to washing was ranged in the 4 to 5 level, which
referred to a very good acceptance level. However, the light fastness was observed in
the 3 to 4 level, which referred to an intermediate acceptance. The identification of
actinobacteria isolate J10 based on comparative sequence analysis of 16S rDNA gene
revealed the similarity to Streptomyces costaricanus (99.57%), S. prasinopilosus
(99.50%), S. rochei (99.50%), S. padanus (99.50%), and S. griseofuscus (99.50%). These
actinobacteria were reported as Streptomyces spp. which could produce the
secondary metabolites to apply for medical, agricultural and commercial purposes.
Hence, the pigment could be potential candidates to further develop for textile dying

applications.
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2. msudndden nisfeudulelunu waznisiwsesinagauimeveadulelny
Yueadlunuaiidounmneidsiawulansdn woadluwuaiidoadeduutaiedn
16 thvanednfiiduteuuisiieainuiou wavualiazden wWetwduatiaddeeniues
audududosas 70 TneU3unns wuiuendluwuaiiselelean J1-)9 a1edinudvn diana
129 LaviwdesuuUaiednl uwakeadluluaiiselalyian J10 danwaugiaude dnsaseansd
widesdugennsidsadoviliomnsdssdondsuiudmdeshitauomsidsade et
wnzdssuuvulanedniinisaiaivdosduguatednogieihi uavaunsondnnsdindes
Fanwd 1A (Figure 1A) wazdeuniduleluldiduiianlulnudivdos fauansualunisned 1
(Table 1) Fsvndulelumidonudadisnind 18 (Figure 18) 3vhn1siinsizimaaaununm
deeanidulelny TnevadounnunmuaainisdondainweniluLuafiiosenisdnuas
APUNUNIUFBLET AIUNINTFIY 1SO105-C06:2010(E) Uag ISO 105-B02:2014(E) auany
HaN1TATITINAdOUAaRAnIALAIURENTnet B e Tnenuinsdsunlavedd
luanidutu Sneglussiuavadsuuandntosauiisduaudsuutamedanald (egseuing
52U 3-4) AnuAmuRensintnednnfndiun wuiegluszdudnnfadndesfialifinsanfa
Y948 (eg5zninTzAu 4-5) uazilmnuamuvesddeuatluseduiiunans denmeaeuey

SEWINTERU 3-8 FInn5199 2 (Table 2)

un-dyed silk dyed silk

Figure 1 Actinobacteria isolate J10’s dye and dyed silk
A) Actinobacteria isolate J10’s dye
B) Un-dyed silk and dyed silk
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Table 1 Character of actinobacteria isolate J10’s dye.

Dye color Color dying on CIELAB value of color
silk’s fiber L a* b* C h
Yellow Yellow 76.06 - +30.86 29.76 81.03

Remark L determine the lightness between 0 - 100: 0 interpreted as dark/black, 100 interpreted as light/white.
a* determine the red/green color: + interpreted as red, - interpreted as green.
b* determine the yellow/blue color: + interpreted as yellow, — interpreted as blue.
C Chroma determine the color intensity between 0 — 100
H Hue angle determine the true appearance of color between 0-360 degree: 0-45 degree

present as violet-red to orange-red, 45-90 degree present as orange-red to yellow.

Table 2 Textile characteristics analysis of the fastness to washing and to lighting of

actinobacteria isolate J10’s dye.

Textile characteristics Level of color
Standard method Color fastness
analysis fastness
Fastness to washing ISO105-C06:2010(E) Color changed 3-4

Washed-out on

- cotton 4-5
- silk 4-5
Fastness to lighting ISO 105-B02:2014(E) Color changed 3-4

Remark  Fastness to washing: Color changed and Washed-out was determined as high to low between levels 1-5

Fastness to lighting was determined as low to high between levels 1-8

3. nssryviinvasuannluluaiilze

Uwaaflukuafielolsian J10 uAnwianvusnsdugIuingt nuideusing
wnsuwan afedediden 2 ¥din fe feTdeufidainefuduamsn (substrate mycelium) waz
Teddeuiafidululuonnia (aerial mycelium) (Goodfellow et al, 2012) nuaENITATY
VUMISIABNTe SCA  wuilaladiidnuasuuy voulseu dnaundronauiu avaslaladl
FaRmiuazfidamefuemmadsateffvmeumuasiinsaisansdvdesiugemaidss
Fevlrormsiasatedsuludindos duandunmd 2 Fieure 2) devmsueniowe
yosuonilunuafiselolaan J10 wieuvhnisiinduiuidueuinalats 5 vedu 165
IDNA Hileyanduiindlelndvesudnnsing wasiuinszdnaiioswunsiavesinogie
Tnsmsissuiisuiugrudoyaves GenBank 33910 5T zvinadie Blast analysis WU

wonflukuafiiielolaian J10 WuuueiiSeluana Streptomyces sp. aua1e3Tmuing
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(Saitou & Nei, 1987; Felsenstein, 1985; Tajima & Nei, 1984; Kumar et al., 2018) 671;\‘1
werdlunuaiiisulolaian J10 fdanulndlAesiuiu Streptomyces costaricanus (99.57%),

S. prasinopilosus (99.50%), S. rochei (99.50%), S. padanus (99.50%) wag S. griseofuscus
(99.50%) muadiu fauanslunmd 3 (Figure 3)

Figure 2 Characters of colony and conidia of actinobacteria isolate J10
A) Characters of colony on SCA agar
B) Characters of conidia under light microscope (1000X)

— MW142087.1 Streptomyces rochei strain A78 168 ribosomal RNA gene partial sequence

= AY207605.1 iseofi 168 rib

I RNA gene partial sequence

[— Streptomyces sp. isolate J10-16S Ribosomal RNA gene partial sequence

KR703669.1 Streptomyces prasinopilosus strain N2 16S ribosomal RNA gene partial sequence

JX976314.1 Streptomyces padanus strain J103 168 ribosomal RNA gene partial sequence

FJ812352.1 Streptomyces costaricanus strain WZ162 16S ribosomal RNA gene partial sequence

KY818317.1 Micromonospora sp. strain Re5 168 ribosomal RNA gene partial sequence

0010

Figure 3 Phylogenetic tree of actinobacteria isolate J10 compared with

Streptomyces spp. based on partial sequence of 16S rDNA gene.
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wendlunundiSeleloian 110 nannsddouldfindes foudndulylnliduianluandindes
Farenrdostuseaidores Kulkami et al (2014) finudansafaveudveuonily
wuATi3e (Kocuria flava HO-9041) anunsadeudulemuuazdulovudnifndivies derudu
TolnuiideudedanuenilusuaiiSeloloan J10 wmedeuauAmusenIsdnwazaL
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msdeuRndidulelvuuaznanaaeuauamy wansimiudsinenmuesdiieshufauwas
nlUldusylegimeiunsdendidulosssumilaegned wuheaiuiunisundunidvane
wiaulguseloginaunisdeudule deiaegslunssanssuusviag W Janthinobacterium
lividum Tglunsgurunmsdenddonduloansssuvdlanateyda wu lun e audad (Shirata
et al, 2000) Serratia sakuensis subsp. nov strain KRED Wa&nan3auas (novel red biochrome)
Tolunsgondanlun dnaudnivazinine (Vaidyanathan et al, 2011) Monascus purpureus,
Isaria farinosa, Emericella nidulans, Fusarium verticillioides \a¥ Penicillium purpurogenum
nanansanavanetufieldlunsdouduleie (Velmurugan et al,, 2010) n1slddannlaiau
(stictacoronata lichen) §auginlvu@ndsing (brilliant lilac color) (Mansour & Hefferan, 2010)
Cortinarius phoeniceus var. occidentalis é’famé’ﬂ%uﬁmiﬁﬂﬁwm (Sundstrom, 2004)
natevansaneiusulduddeudulovude’ wu Pisolithus arhizus Wathmawazanes
Boletopsis grisea W@en Cortinarius semisanguineus wawas-du Hapalopilus rutilans Tadaing
Phaeolus schweinitzii TAdaaanes (Suomi, 2001) wag Streptomyces strain NP2, NP4 i
Fauenldaniulutsamameside aunsorndnansditudusazunady awdisu luems
oo casein starch agar Wiothunafndlngldiofiaosdian (ethyl acetate) udaundoy
dlodaasest nuindeuanaidulodunsziluaniintuasunady (Kamar et al, 2014)
uaﬂmﬂﬁﬁawudwmiaﬁmﬁwwj\m Streptomyces fradiae VITIPMSB fidauenldainfiutiune
unnUssmmdufsanunsmiliussgndliidudunaiesdlunissdionsauas fuddenduy
lofhewazuudnd (Chakraborty et al., 2015)

syyviinvesienilukuaiiiselne@nwdnvauen1dugIuing) anyuen19aTyuY
9MSIABNTe SCA uavdmdduianalolndues 165 DNA nudwendluwuaiiselolean

110 fwenlddu Sanulndifesiu Streptomyces costaricanus (99.57%), S. prasinopilosus
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g
<

39 Streptomyces spp. Afinulndissiia 5 wia Huslaidnmsadiansesngrdnednn
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Favie Tnedlsneawin Streptomyces costaricanus @313 swenRluTeTusiag (actinomycin- D)
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(Liu et al, 2019; Kim & Song, 2016; Sipriyadi et al., 2020) wazfais1891u3T8U04 Li et al.
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Streptomyces spp. Tiimlndifewts 5 9 fnduildlunstondidulelny annansise

A o

inuiueailuwuailelolaan J10 deudaduleluuandinies mntdiuidssendldiunis
gondidulosssu@ou o wwu d1e nIeaudnd fes1euitefiineades (Chakraborty et al,
2015; Kramar et al,, 2014; Kulkarni et al., 2014) Feuanslidiuisanudiaulalunswaund
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A3UNaN1337Y
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AIMUABNIIENLAR diuanuAmuasdiowaniiunans seyrlinvasioniluwuaiielaefnw
Snunemedugiine Snvurmaasyunemsidsate SCA wagiimavuindlelnsves
165 rDNA wuieadluluaiiisgloleaian J10 SanulndiAesiu Streptomyces costaricanus
(99.57%) S. prasinopilosus (99.50%) S. rochei (99.50%) S. padanus (99.50%) wag

S. griseofuscus (99.50%) auddu MnAnanUANMluddonnazylinvedenfluwunaiiise
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