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Turmeditnomnnits 3 gasannsansranuiadiifissavsnmsudinsaiauede
WURTILSe Escherichia coli iamavinaasnuin Badlelgianaindrivannd1imileanta
(W15) uazBadlelaananndrimunndnlsdiued (B1) durugudnarnda i
11.67+0.11 upe 9.80+0.20 fadums Ay Wossyvstanewugdadludromain
JEAUNUTNTTUVDIBAAAILITNNT sequencing USLINUFIMNUIT N 2 UTLI AB
Internal transcribed spacer (ITS region) wazu3LIa 265 rRNA WUl Badlelyian

W15 way Bl Ao Saccharomycopsis fibuligera \iuLngnfiu

Adfny:  11vind1alsdiues, Anumiue, a1siueuLadasy, ANAINIIMNS,

AUBLUATISY Escherichia coli

Abstract

Khao-Mak is fermented food with microorganisms from Thai wisdom.
However, there are many research articles showing its benefits to consumers.
But Khao-Mak is still not popular for consumption. Therefore, the aim of this
research was to develop fermented rice from Riceberry. By specifying 3
treatments for Khao-Mak, there are white glutinous rice, Riceberry rice mixed
with white glutinous rice, ratio 50:50 and Riceberry rice. The results showed
that 3 day fermentation, the average value of sweetness (°brix) of Khao-Mak
Riceberry rice was the lowest as 16.9+0.4% and the average alcohol content
was the lowest 0.58+0.03%, significantly. The results of the nutritional value
investigated that Riceberry rice had the highest protein and dietary fiber as
6.33+0.09 and 5.24+0.06 grams per 100 grams, respectively, when compared
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two others Khao Mak treatments. Moreover, The total phenolic content of
Khao Mak with Riceberry rice was 71.10+0.25 milligrams per 100 grams, the
antioxidants were 194.60+3.10 umol per 100 grams, and the best free radical
inhibition ability was 87.56%, significantly. In addition, all 3 treatments for
Khao-Mak showed that isolated yeasts were effective in inhibiting the growth
of bacteria Escherichia coli could be detected. The results showed that isolated
yeast from white glutinous rice (W15) and isolated yeast from Riceberry rice
(B1) had clear zone diameters of 11.67+0.11 and 9.80+0.20 mm, respectively.
When identifying the genetic level of isolated yeasts via sequencing the 2
specific regions, namely the Internal transcribed spacer (ITS region) and the
26S rRNA region, found that the isolated yeasts W15 and Bl were also

Saccharomycopsis fibuligera.

Keywords: fermented Riceberry, Low sugar brix, Antioxidant, Nutritional value,

Against bacteria Escherichia coli
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2 fuvie Ao 1. USLaad Intemal transcribed spacer (ITS region) sgalnsiues TSI
5 TCCGTAGGTGAACCTGCGG3’ way ITS4 5’ TCCTCCGCTTATTGATATGC3 2. Ushied
26S rRNA ﬁ?ﬂ@:iWiLiJ’eJ% LROR 5’ ACCCGCTGAACTTAAGC3’ thay LR7 5’TACTACCAC
CAAGATCT 3’ (Macrogen sequencing)
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wewn - fiarlunnsne fie Auade 3 grxdiudosuunnnsgiu
*abc uansAadeveseyaluiiiueuiuneeiueg e lidfyn1eadi (p<0.05)

*I1IDINANNINAABIAINIIUITEVBY Mongkontanawat and Lertnimitmongkol, 2015

19114798999 Mongkontanawat & Lertnimitmongkol (2015) ¥11n15WeaIuA
Frvnandamioad Ansindunat 3 fu waglienesinurmise s wui
AlUsAY Wiy 3.11x0.50 NF/100n34 waziileo1mis Wiy 1.59+0.25 n31/100
nu uanuideres glyissn Yamuna uazane (2555) ¥nsiamIE NN
Tndsiveaingauazimieid wind 3 Ju waglinngiquamaems wuin
fusiu Wiy 3.5£0.03% wag 4.4+0.02% azwiuldin 91munaindnlsdiue’
wazdmnndmnndlsfiveinautmieann (50:50) Tunsvaaesd fusiu
wazleamnsgand Prvanntamiledn visetiunddidvening

USuuansussnaufiueiniaiuauasasdiuayyadassludiauunn

dethdnmmnusiaggnsuniienginiuiunuaisussneufiuednsiavan
wazansinueyyadase Hansvaasanui dnvndlsdiuedininiduna 3 Ju

fUSuuarsUszneuiluednnanuaiaie uaraisiiueuyadasygaigawiniu
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71.10+ 0.25 mg GEA/100n5U Way 194.60+3.10 umol/100nTu AINa1Ay (M54
2) s9%a9nAe T1mundlsFiueINaNT1IwTe17 50:50 wazdvIndmilen

YAURENFN MINEIAU (15197 2)

M19199 2 Ysunailuednnanuawavarsdiueyyadassludiimuindilsdiues
I UNINSTUBINANTNNTEIVY 50:50 kALU1INUINY1 ATV

mmduran 3 Ju

- . dramunn Fravundnalsdiued Framunn
N15ATIEVA0E19 o w4 v A v A
’U'Tﬂﬁ‘m‘uﬂi NeIUVU1ANUBIV1Y 50:50 V1IILKUYIVII
Unasituedniiavan 71.10"£0.25 59.40°+0.21 36.70°£0.30
(mg GEA/100n%4)
ansiusuyadass (DPPH 194.60"+3.10 143.00°+1.10 41.20°+0.80

assay) umol/100n5u

newmg  faulunsne fie Ay 3 Dxdundesuuinnigu

*abc uansAafsvesdayalunuiteuiiunnanivegditdudfynisedia (p<0.05)

[

snwlesidudnisdudreyyadasziaisvastionuindialsdiuesd

UszAvsnmaiian Ae diediduinsdudieyyadasziade Wiy 87.56% sewnde
Frmnndmlsdiueinantimiennn 50:50 winfu 52.33% wag Tavsnndramien
¥ Wiy 24.15% esuigldanauauiivesilsdiued Mduiudininedlssy
nsuUsuUsTLsliaauAmseIage Sansiusyyadassuasidulegs sauvieilans
2IMNMTHALINAUGY (AUIIMEIPERSIIUMTINERBINYATAENS, 2566; Hudn dngyn,
2558; Wtln JATNAF WavAg, 2555; Suttiarporn et al., 2016; Wattanuruk et al,,
2020)

ANSNAFBUANNEINITAVBITEAT1IUNNFBNISEUEwYaunuATise E coli

o
a a LY

diedlelaangadiilaantivunnudazgasumegeulseansamnisdugs

[ ¥
o A

& N a . ! N A a a 1Y) A
WRLUANLSY £. coli NanN1TNAaBINUIN ‘/LE]IGULaﬂﬂa@ﬂmﬂi%amﬁﬂ']wauaqLSU'P]LL‘U?’TVHSU

s

AlSANIBAUDINITES NASUIDINLAUNIUAUINA19D991d TA1RAETENINg

Y

8.00+0.10 89 11.67+0.11 fadwns (A15199 3)
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P a a AN cdw v 1% v s a v v
M990 3 ‘U'ﬁg'ﬁ‘ﬂﬁﬂ’]‘wsﬂaﬂEJ?WW]@@LLﬁJﬂlﬂﬁ]qﬂSU'Tg'WlI’]ﬂGU'T]bLi"?jL‘Uai V1INUINUT
4 = v = v v = ' v &
iﬁsULU@ﬁNﬁNSZJq’JLWuEJ’JGZJ'TJ 50:50 LagU1InUINVINRULIVIT ADAITYUEN

BWUANILSE E. coli

Frviun Fravnndralsduainau Frviun
Frlsdiuos Frawmilaavna 50:50 Frawmiervnn
lolaian Inhibition zone lolwian Inhibition zone Tolaan Inhibition zone
Hael (mm=SD) ael (mm=+SD) Hael (mm=SD)
B1 9.80" +0.20 BWS5 9.30°+0.00 W11 8.20°+0.00
B2 7.70bi0.00 BW8 8.70bi0.30 W13 8.17Ci0.15
B31 844ObiOAOO BW16 7.50°+0.10 W14 11.10°+0.65
B37 8.00bi0.10 BW20 8.90bi0.20 W15 11.67ai0.11
B42 8.70°+0.30 BW21 8.50°+0.30 W16 9.30°+0.17
B45 9.10aiO.15 BW24 8.30bi0.25 W19 11.07ai0.11

o

wuewn  *abc uansiaievesdeyaluwwiniiunniniuegdiduddgnieadis (p<0.05)

1%
A =

Toglalaandananntnuindmienviaiunsadudutanwuaiisalanounu

Y

1 Ingdidwinuaudnanavesilageanegreildedrdgyn1eada windu 11.670.11

[ 1%
a o U IS) =

Tadwns ansulelatandanaindranuindnilsdwes aunsadudadaluaiisalan
agaildedrAyn19ada Aediidusituaudnatsvevila Wiy 9.80+0.20 Tadiuns
Tuvaue? TeluandanaindivuindilsdiuasnaudiwdsIvid 50:50 aunsaduda

o w

FouvafiSeldedsiifudndynisada Aofduriugudnarsvenda winiu 9.30
fadiuns (39t 3) luruefitlinAdeves udn wsnw uay madiou Iguiny.
(2564) shmsRnwansatadvnnandniiddemssuduuaiieudmuindvmn
si’mlseﬁwa%" mmsaé’uéﬁqumﬁﬁa E. coli, Staphylococcus aureus, Micrococcus
luteus waz Bacillus subtilis Budunguiuafidenelsaluszuumaiueims lned
AnadeLdusugudnatsuTannla sewing 7.25 fs 8.90 fadiuas Wululfinans
afafildaindmnnimlsfiueiinasilarstininangdunidludimnn Savial

ansanntImnnaunsadududeruaisenguillag
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nsseyUsianewusBadludananniiianuanansadusudouuadize
E. coli

MNMIMAgoUANAINIIvesdaduIavsidauenliand N uAargns
fiflnuannsasudinisasgueadonuaiife £ coli ¢iflan wuin Sadarnd
mnndlsdiue’ Aelelwan Bl aunsadudnisnasyesdewundite £ coli whify
9.80+0.20 fiaduums Trmundalsdiveinaudramieivn 50:50 Aelelsian BW 5
ansadudimseiauentonuaiiile £ coli whifu 9.3+0.00 fiaduns wazdadain
Frvanndnwileann delelaan W15 awnsadudimsialauendewuaiise £ coli
Wity 11.6720.11 fadwns nduidenifadlelaan BL way W15 eiussansam
Tunssudadeuuaiife £ coli Aflan snasaeumsssyUsdssfuiugnssuvosdan
AIIBNIT sequencing UTLIUAILNUNTILNIE 2 USII8d AB Internal transcribed
spacer (ITS region) kazUTI 26S rRNA HANISNAFDUNUIT UTHIUAILAUANNIY

(%

14 2 UShauseyuandn Badlelsan B1 Ae Saccharomycopsis fibuligera \uienfiu

(9 o o

fugadloloian W15 (U7 1 n uag @) esnaArmnuduiusnisiugnssuvesdinu
waweadanleluianiis 2 asatu S. fibuligera 100% laedad S. fibuligera \Judana
wulugnudsdnvunn danuaunsegesudeldiduiimald (Limtong etal, 2002;

Limtong et.al., 2005)

T T N N T T N N N

Eukaryota i Sbuigers Eukaryota 59

- W15_contig_1 <ee Endomyces fibuigerigi U09238)
...... i""".....mmuur,; eukaryotelgF176534) e T mycopsis fibuligerslg! NG_055362)
Saccharomycopsis fibuligeralgi MHBS5892) e ‘

------ ‘ ukaryots(gi F176537) : eerrsammees
- Saccharomycopsis fibuligeralgiKFTL7373)

JUN 1 0. MsseyUiiugnssuvasitegadadleleian W15 usindinie
ITS region Uag ¥. NMITLYUNUGNIIUVRIiI0ETad aleian W15

USLIUTIINE 265RNA
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A3UNAN13IY

nsimutvEndadundndasiomandnangilagayiive leedimvua

a

1170 3 gas A P1avantladiues Pravanntlsdiueinaudiamiesnn
50:50 wagdrmndnimieivn nuanmeaesasUlain 41ivannns 3 ges den

< 1 = a L% 4' a £
AL UNTA-AN9LRaY (pH) LSUAUYISEUNM 6.5 LATARAWIBLAANTTUIUNITRUN

2N

nUUAINTUYIY 4.3-4.8 Tuanef A1 brix WindulanszuiunsusnsuluTuws

ALIUMYIINITNARDY MABSLELIAUTNIUN 5 T1IVUINTIUAREIVT LAIAINUNRITUY

' '
a Y

WAYEINgn Wiy 36.2+0.5% dutrmuindilsdiueianiian windu 18.10.2%

q

v
= o v

AuSuAUSENLeaNe8aaLRAY JAMALTULLDNTEUIUNTUINAATUA UL VLN

a

3 gns Wnetvandrimilednnd da1Usunnueanesedniaduaangauseann 2.5%

q

[V
=1 <@

drudmuintnlsdiueImfgaussain 1.3% 91nn151aasInssiasiiulaingnn
nunRau1Intalsdiuesilusiunarleamisgeiian wiidu 6.33+0.09 wag
5.24+0.06 n¥usia 100 NSU AIUANY Walguiui1muingn 2 gasfie 41N

Y1ILSBUBIHAUT ARV 50:50 WATT1INUINTIWATLIVIF FIUNIVIINUINDT?

A a a

lsuad dUsuaiuednyvianua winnu 71.10+0.25 Tadnsuse 100 N5U Ta15AY

pUYadasy WU 194.60+3.10 pmol fia 100 N3u uagilmuaiunsadudseyya
daszhngn iy 87.56% luaued1ivuinme 3 gasaiuisansianudanind

q

= 2

Usvansnmdudenisiasgueaiiewuaiilse Escherichia coli nansvaassnuin Jad
Tolganantmmnntimideivn (W15) way daaleloanaintivaindnilssues
(B1) fidurrumudnanaisla wirdu 11.67+0.11 uag 9.80+0.20 adiuns Aud1dAU

aa

Wosryusdaeiugdanlud1ivuinseduiugnssuvesdanaiedanis sequencing
USLIUAILUULITILNNE 2 USII8d AD Internal transcribed spacer (ITS region) way
USad 265 rRNA wuin Banlelsian W15 way Bl e Saccharomycopsis fibulisera

WULREINUY

ANRNISUUIZAA

¥
av

NuITeilasunisatvayuevyssuinainnemuduaiuauide uns.

#3700 8 UsednUeuuseuna 2563 Y0UAMAIVIIVIINGIMIAASTLERE1UIEAIY
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A A A aw =1 ¢ a
dzainaniud wseddle aunsallun1siTenaassluasall YauRNUIENBIANITUIINS
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