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600-1,200 tuns tagldniunansius Coffea arabica var Chiangmai 80 a1nftudl quang
@Frindgalna), 117 Fmindese), regyiwe Fwinnin) uaziuiae (Faniamysysal)
fufunslifidogaunisvanesia lunssmamsnuaznsvaasonvesdensudaniu
Famsnsinnunlaeldadedad Pichia kluyveri PRO-Y15 fidiausnTunilviiainsssuwnid
gL saavediennuilas lnedonniunazngaatnudnaniuneganysaindsain
Bunsusinanglunan 20-24 §2lus luannzundenifigamaisewing 14-27 ssmiwaldea
wazaraudunsn-ang (pH) 5-8 lumsudnaunls anuamisalunisdosimaduuesdan
PRO-Y15 Hhzanszeziaintavinniu nslimineinsihuasussmudlflumsdndonniu

muN1shUsIUN L UUALANasla 80% niuilaainnisuinlagliiedadsananidl



AZLUUNITTY (Cupping score) ANTINSUIINTLANTULEININTTIUIIA IAEHAIINNITNAGOU
nudnsuannwnlaeldiaiedan PRO-Y15 luszuula virlvintuiiuudluuiasdindun
Tndifssiunauvesdeninuandudiuusznau uaasliniuiinszuruniswlsguniunlog

watla PRO-Y aunsausvendldlumsuussununludssimalngla

Development of microbial coffee fermentation under anaerobic or oxygen-
limited condition has been studied at Postharvest and Processing Research and
Development Division and fourth Regional Horticultural Offices located around 600 - 1,200
meters above the sea level. Coffee fermentation was performed using Coffea arabica var
Chiangmai 80 from Khun Wang (Chiang Mai province), Wawee (Chiang Rai province), Mu Ser
(Tak province) and KhaoKoh (Petchabun province) with several microbial statar cultures
to acceleration of coffee bean demucilation under oxygen-limited condition. The
results show that, the newly isolated yeast Pichia kluyveri PRO-Y15 promoted the
demucilage fermentation qualitatively within 20-24 hours at wide range temperature
between 14-27 degrees celsius with pH range from 5-8. It was evident that pectinolytic
activity of yeast PRO-Y15 enabled the reduction of time usage in demucilage process
as well as water consumed from the traditional wet process; reduce for 80%.
Furthermore, the organoleptic evaluations of these coffees stand out from the
traditional coffee fermentation coffee, it promotes that PRO-Y techniques coffees
tends to have their ‘flavor profile’ close to chocolate with the higher cupping score
than traditional wet process suggested that PRO-Y technique was sutable for application

to coffee fermentation in Thailand.
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WeAunsdnangvilalaundanalewus Pichia, Candida, Debaryomyces, Kluyveromyces

warLianuASewiln Enterobacteriaceae wazwuAfiSawanfalan Enterobactor, Bacillus
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actobacillus plantalum

aun3y Pichia kluyveri PRO-Y15
\AesinAmeu (LUTRON, TU-2016)

- wsesiannudunsa-sne (LUTRON, PH-230SD)
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. p3eeTndn1unds (ROAMI, TRA-300)
10. weainaumiluniul (ATAGO, PAL-Coffee (BX/TDS))
11, indesaunlaslnslafimes (Hitachi, U5100)
12. wiSaadinuil (Coffee Pro Direct, Sample pro-100))
13. weniuazdedmsuntnniun
14. mmil,é‘yw,%aagaum%
15. @15sAd bokA Tartaric Acid w8z Ammonium sulfate, Sodium hydroxide,
phenolphthalein
- A%ns
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tuauIn g vinsaendauuFenuensendisii Andenudaiiuaziudaiiaost
oon &raudanundethazein ussqudanunadurevsinfikiunissdeduau 500 n¥u
ﬁmﬁqmmﬁﬁaqmu 3 §u MINTYNS cross streak plate Tneldvadende (Loop) unw
freghanunfingdnudaann (Streak) asuuaumzdofiiomisude Yeast-Malt agar (YM)
uay MRS agar Unaumneidefigumadives autsnglalad vinsdnuengdunislneande
Aruuanaesduardnuaelaladiiusnguuemadsade

1.2 yadeuANLaINsalunsegaaeIARLYes AU IS ens
1.2.1 »adeUUUe MWL Cristal Violet Pectate Medium (CVP)

wisudoqdunidiazynismeasulasdsadofasuuemisuds Yeast-Malt agar

(YM) wazideaauuailisonanfinuuaImiIswls MRS agar Uniigaugiineduiu 24-48 4alus
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n¥anntunieidoasuuomisuds Cristal Violet Pectate Medium (CVP) Uungungiies
uw 48 lus Funmnisia3avesgdunie
1.2.2 nageunsuinidenniunluvinleatn

thrawnunanuuain vhnseendiuuFenueneendieiie Andeniudndouas
wisfinentheen Suudaniuniethazen vssgudaniu 20 n3u adumataende
w9 50 edans Wanhiiiunissinidiouds 40 fadans aduran visndudiedeBadi
Aesuuamnauds Yeast-Malt agar (YM) viaifouuaiiGouanfinfidissuuermauds MRS
agar 919 24-48 2l asluraaussgnuvionly vuilguvnliviesun 18 42lus dune
MavgaveiionanNLEAN LN

1.3 vegeunsuiinluanmeiifonadeslaensiuiideqdunie

1.3.1 MawFeuiudiogdunis

wisndegduvisfagyinismnaeulasidendeaiuuoimsuds Yeast-Malt agar
(YM) wazidendauuniiBouanfinuuamnsuds MRS agar Unilgaungfiviosuu 24-48 #alu
L%SL%auummiLLﬁﬁﬂaﬂummﬁmiqﬁ’mé’u 50 fadans UFuA optical density (OD) 71 600
uluns WA 1 ielddmiunimeaouniswsin
1.3.2 naaeumavinnelfssuuneunslstnlasnaduiidedaduazuuadise

UKLNNSNARBY DDNLUUNTIVNAABILUY CRD 117U 6 33333 3 %1

N353 1 gamvuau laidiuiage

5933391 2 n19vh Acidification shensanmI3n auslAn pH Wiy 4

n551357 3 ldhadle Saccharomyces cerevisiae BAwine

n533357 4 Tdwadenuaii3e Leuconostoc oneos

a a

n35u35% 5 Taiiewuaiitie Lactobacillus plantalum
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acal o & a  aed ¥
35357 6 ldweduvidnAniaenande 1.2.2
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naunugnuud vinnsaendiuiUdenueneenmeile AndenuanldeLazilanNaReY
Wwen aumdanuieiiazenn ussqwaaniunaslumandnfidiunisgndediuay 500

[ J o o o < a H Y = a aa [J Y add

N3 ntuhvIRndnIUTTRLAAN W LEIINGUUSHIRS 400 addns vinsvdn 6 5fe
NIMINANETINYIR (YaaIuaw), n1suiinluaniiznsa (Acidification) lneidiunsaninisnlu
PIanIn AuilAl pH 1Au 4, n1sndnlaefuialtetas Saccharomyces cerevisiae
BAwine , N1SuAN AU awUATILSE Leuconostoc oneos, Lactobacillus plantalum
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2.1

2.2

Lué‘mmLLWImﬁmiwﬁﬁmmmju (Turbidity), US1NaN TR (Total Acids), Anudunsa-
A4(pH)
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wipueqaunIsfasinmageulnaisatofaduuomauds Yeast-Malt agar
(YM) waidendauuniiBouanfinuuamnsuds MRS agar Unilgungfiviosuu 24-48 il
L%aL%@W@W']i&%ﬁﬂ%dmﬁmiﬁ;ﬂf’mﬁu 50 fadans U3uen optical density (OD) 71 600
uluns WA 1 ielddmiunmeaouniswsin
nagaunsudnnnesdmiulamagey 4 un

UKLNNSNARBY DDNLUUNTIVAABILUY CRD 117U 6 33333 3 %1

n35aA37 1 gamuau lidiuiige

553339 2 N9 Acidification fhensanin3n aufien pH wiriu 4

n551357 3 letadle Saccharomyces cerevisiae BAwine

n333357 4 ldvdenuniii3e Leuconostoc oneos
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n35u357 5 lTamenuaiitsy Lactobacillus plantalum
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N35U357 6 ldwerduvidiAniaenande 1.2.2
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Unagon ussanniuasiuviandniiniunisadediuau 500 niu a1ntudivIangdni

[ a H Y a a aa o g aad g a
UTIUAAN NN LANINNAUUTIAT 400 Haddns vinnsvdn 6 T5Ae N1IninANETTUYIA
(@amuaw), Msudnluaniiznsa (Acidification) Ingiiunsaninisnluviandn auilen pH

Windu 4, mMsudnlaglduiiledan Saccharomyces cerevisiae BAwine , N1S#ANlAELAL

1%
v =) a a

Wiauuaitse Leuconostoc oneos, Lactobacillus plantalum wazn15usinlagLANR?
Wegdunsdnaniionainde 1.2.2 lnglunisnaasunisndnaziuiienwseulilude 2.1
31105 10 daddnsadluviandn vasaintdularvianinuagasling ungiivies tiveisusiy
nsuddn insguiumedimn 6 Halus dunanisugavesdonainuaaniunlagdnsizian
AUYY (Turbidity), Usunaunsaisvun (Total Acids), A213:s0unsA-An9(pH)
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3.2

a a oal

wsnTegduvisfagyinnmeaeulasifendeaiuueimsuis Yeast-Malt agar
(YM) wazidsadouuaiitouaninuuensuds MRS agar ﬂuﬁqquﬁﬁaqmu 24-48 lu
L%EJL%auummiwﬁqaﬁummﬁ'msﬁ;ﬁmé’u 50 1adans U3uen optical density (OD) 71 600
wiluas Wilawindu 1 delddusunsnageunisndn
nagoutladefifinadonisssmsndndiennunensdfluviade
3.2.1 AnwinavesUSuandswenlufoudamalunisndnifiors snasndndionntunly

v = a a
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WAUNISNAADY 88NLUUNINAABLUU CRD S1WIU 4 ASINID 5 91
n35u3s7 1 yaenuay (biuuesladondauin)

530357 2 WA 1% wenluloudais

550337 3 WA 1.5% weulundoudain

N350335 4 A 2% weulunflondawis
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913U 500 NFu 1nTutvIAndnIvITRLaan L HLANTINAUUTIIRS 400 faddns LAY
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a a v A

dunidnAndonande 2 vinsudn 4 38R N1sNdNAINSIITUYIR (AAIUAN), LAY 1%

>

worluloudan, Fiu 1.5% weuludendamn waziiy 2% wenluideudauln vdwiniula
Avaamsn Uaiigamgdl 20 wag 30 esrwaldea shnsduiiuiegimn 6 $alus dunnnis
waavandananwaaniunlaediasiziaininugu (Turbidity), Usunmnsaenan (Total
Acids), Aadunsa-ana(pH)

322  Anwravesnnnandunsa-ma (pH) Tunsusindessmmsindionnunluriesmaaes

el 20 way 30 BeFTALTYA
UKLNNSNARBY DDNLUUNTIVNAABILUY CRD 117U 4 33333 5 %1
n35us7 1 yaenuay (bivsuamndunse-ang)
n351357 2 YSuanudunsa-sa (pH) Wiy 5 fensamniin
5533891 3 Ysuanudunsa-ang (pH) Wity 6 frensammiin
353337 4 Ysuarudunsa-sng (pH) wiriu 8 fensamniin
iuasnurlanuuin vnsaendruddenuensendieiie dadenudnidouas
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2 H ¥ [ ¥ H [ o a 1 &
winfiasguieen avudanuwmgiiazen ussamaaniunasluvianiniiiunsainie
113U 500 N5 nTuhviandnAussaanwiuRndInauUTIIRS 400 Taddns Wy

AuVIENAAEaNINTe 2 vin1sven 4 35A MInineusIINeR (@eatuaw), Uuaiy
Wunsn-ans (pH) wirdu 5, Ysuanudunsa-ais (pH) wihiu 6 wazusuanudunsn-ang

(pH) Wi 8 AenTANINITN ndIntular1vIandn Uuigumngll 20 uag 30 e



waldua imsguiiudegnmn 6 alus dunansvaaveadienanudaniulagiinsizien
AN (Turbidity), USinansasianun (Total Acids), Ansidunsa-ss(pH)
3.2.3 naaeuiladefiinadonaseimvsinidennunersdiludminluiesfifnng
thuamnugnuutih vinisaendauiudenuensendieile daidenudaidouas
wiefiaesrineen Araudaniuidstharern vssguianuaslufmanafinvunn 9 dns
$1uau 2 Alandy Whuhuiues 5 das dukudesdunid, indeueuTufleudaun, Uiuen
mnudunsa-ang munansveaesdiliainde 3.2.1 uaz 3.2.2 Inglimuaugayil vinisdu
Ausaegramn 6 $21ug Tinsgviarnmdu (Turbidity), Uanansasianun (Total Acids),
AMudunsa-ag (pH)
3.2.4 vadeunavestladufiinasenisaiyvesBadiuemsdnnsiz
nsneaeunavestladefildlude 3.2.1 way 3.2.2 donsia3yvesBad BAwine uax
PRO-Y15 Tnglao it ofadunoimisuds Yeast-Malt agar (YM) unu 24 42109 \Beideann
pnaudsadluriafiussgiindu 50 803803 vndudedearduomsduaneimaiu
Usn1ns 30 fladans MUszneusig 1% Ay, 0.1% Jadlondunind, arsazatedinsm
rlilesidudu 50 dadluans pH 6 ussgluvinvuin 50 faddns nuUsuan optical density
(0D) 1 600 Wluing Ity 0.1 Uslluanngdls uagangAifinisnau 100 seusewd

[ =Y 1 PN Y] a L4 a = 3
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3.3 naassniinniunesiiimludmidnedsdes 2 audidelagldnisuusdudadenlaainns

3.4

WAWINSL3eN 7N
) 15 [ ! A v A v A < =
Winaunwlgnuugin vinnsaendiuldenueneensieile Andeniudaideuay
2 a H 1% [ 1% 5 < a [ [ Y
Winaeyueen aaudanLmeIaze1n usIRNaaNIuN 20 Alansu adludmdnwuin
a a 9 2 o a = = o PV 2 '
50 dn5 WudaufuduungeleululvudamawazUsuainudunin -A1e uazauAy
gamaglinnunanisneaeafildainde 3.4 innsduiviiegimn 6 Falua JnsreRAinugy
(Turbidity), USunaunsaviavan (Total Acids), Anstdunsa-Ana(pH)
MTIVADUAMNINVBINWNBFITMN
nsrvaeuAun NN ILHlagldn1sAIuAnNILNLUUAINETIN MRIRINUITNIETINEIA
< v s 249y v I o =~ ¢ Y v -
winnuieigiazen Aelviuis nduiluanuanuuaiuyudiuudydedlunseauau
Uz 3-4 Ju peendnnauianauudania dudiedrdluinanuuliiivioussunaly
Au 12 % dlvddenniurleenlaglifownzildenuiivesn viinisussgiu luganaiadin
o I a oA v U v = < < o o
goyanmiuaanuniunsdildensenuan ammenesmudaniul lagvinisailu

szauUIUNaNe (medium roast) 1911a1n15eUszuU 8-9 U1 Wemtasanalazlaiudn
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ganatafngeyeyinia Wiiegrsudaniurmliinnsiesizisu nmean tun A @
AU Audunsane Ysinawesdsiiazangluin Ysununsafiazanglutiuasnadeu
N334 (Cupping)
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3.5 WisuilsuaunimniwnilaainnisudinlussuuladuisundnasAuiuduyunismaas
Wisuiiguiunszuunsuinuuuiy wuuldasesdng wuunisldansiaiiuas Taanmunmn
gl

- akazanIun
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a

szeiIan (3udu - Bugn) : manAy 2560 A9 fusney 2562

gauiisdunis . nedidouaziaAensudamsiAuiRsuasssUnansaInYns
Auiitouazimuinmanunsiganesysal (ade),
AUGITUALITAUINTNYATAN (ABELLYD)
AugITeinuRIaIndedinil (Yuina)

AUGITeLaENRUINSINYATTgNTIT1Y (317)

8. Wan1sNAaReLazIvsal

1. Anwnisasyivlaveskuaiitenazdadszudnamsudndanniunluaniizindisnnie
2 4 a wva
wogTuhasujians

N oA

PMNNTAALENTAUVIINLS s sndnillennunlugn e ndonnatssiae

NuUNsLasreIdaduarwuafiSouanfnualinun1siasyuess wandidiuindaduasuuaise
a a a v Y P i ) g a v
waaAniAungItaaiunimaaveuiienniun Tngluseninanismdnanunsaneniedadia
WU 53 lolowan wazwuaiseanuiu 48 lealaas wWieturdaduwashuafiseneawenlalunaaou
ANUAILNsaluNTEREaeNARUlUUUDIITWTY Cristal Violet Pectate Medium (CVP) wag

naaeuANaNsatun1sgeelonnunluvInleaiin nugadilviiinnsvaaveuiienniuv

'
a

aelunan 18 Falussuau 16 lolsian wazuuaiiiesiuan 3 leluan Faudeladuazuuniie
AndnanunsaviiiiAnn sgavesiannulaaninnisudinilenlagissssuyd nKanIs
nadouinanildRndendasd PRO-Y15 (Figure 1) wislimaaeunisudndonniunluaniie
wounelsinvdeluanngifienmeessell anmsdaduunaneiugaduvidinglioynsiisiu
seauluana (Thailand Bioresource Research Center (TBRC) AIUE LT IAINT LAY
wialuladdinmusisd) laudssuiisuarsuieglealulawu D1/D2 ve9 LSU rRNA gene
Yosdan PRO-Y15 Audwiuilindlelndlugiudeya GenBank wuinmilouiu Type strain U84
Pichia kluyveri NRRL Y-11519" (NG_055122) 99.8% Ingiidnsuinadlelndfiunndnafiuies 1

v o

fandlolnd Fsdnduundas PRO-Y-15 10u Pichia kluyveri lnanasaui@ves Pichia kluyveri la

N oA

fmsnenuindudaniasns Pectinolytic Enzymes 1senisgeaiiiontuniunuazlnls wulaly



msmTnuaztefiunausalunuiuazlnld aunsafinnausaluniosiunazanunsaldluniswdn
low-alcohol beer %158 alcohol-free beer (Batista et. al., 2015; Crafack et. al., 2013)
dloneaeunisuindlonniunluannzueunelsdnndeluannsiiflonniates Wisuiieu
FUMTRUNTA, MSIFALToITesas BAwine uagmaidudenuaiiouanin Lactobacillus
plantarum W@ Leuconostoc oenos NMSANEER BAwine way PRO-Y15 Tnasianisvanves
dlonlgdninnisiunsauaznsiunuaiiSouanin Wenihnudunan 18 $9lus wazaunse

ilannunvigaeevauysaliilonsinnwnasy 24 43l (Figure 2)

=

2. @nwIN1sWAILINISUANNIBN 151N 9eUATIISeNAaRanludan1EndanAtae Ty
wuaanngau

nmanagaunisdnlullameaey 4 iui Ine3ssssuid (Likiugduvsd) (Figure 3)

£ 1%
=

| = = 3 1 1 .. a1 a o CY
wuImMvaaveadlisnnundanadunariniugu (Turbidity) SAwisauludmdnuesn
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sulfate at four regional horticultural offices

Table 1 Demucilaged time of three treatments coffee fermentation without ammonium

Demucilaged time (hour)
Treatment
Petchabun Tak Chiang Mai | Chiang Rai
Control >48 >48 >48 >48
BAwine 36 36 a8 a8
PRO-Y15 20 22 24 24

ammonium sulfate at four regional horticultural offices

Table 2 Demucilaged time of three treatments coffee fermentation supplemented with 1%

Demucilaged time (hour)
Treatment
Petchabun Tak Chiang Mai | Chiang Rai
Control >48 >48 >48 >48
BAwine 48 48 >48 >48
PRO-Y15 24 24 32 32

Table 3 Physical properties and cupping score of roasting fermented coffee beans using

three treatment without ammonium sulfate

Physical properties and w/o Ammonium Sulfate

Cupping score Control BAwine PRO-Y15
Moisture 1.25+0.1 1.25+0.1 1.15+£0.2
Color (Agtron) 53.80+4.8 55.4+2.7 57.65+1.0
Brix 1.72+0.5 1.47+0.6 1.70+0.6
pH 5.28+0.1 5.12+0.1 5.36+0.1
Total dissolved solid 1.36+0.4 1.16+0.5 1.43+0.4
Total Acid Content 0.02+0.0 0.02+0.0 0.02+0.0
Cupping score 68.75+1.7% | 78.75+4.4" | 78.00+5.1*
Flavor Herb Fruity Chocolate




Table 4 Physical properties and cupping score of roasting fermented coffee beans using

three treatment with 1% ammonium sulfate

Physical properties and

1% Ammonium Sulfate

Cupping score Control Control Control
Moisture 1.13+0.1 1.15+0.2 1.10+0.1
Color (Agtron) 55.5+5.8 54.35+2.8 56.05+4.0
Brix 1.59+0.6 1.6+0.7 1.56+0.7
pH 5.34+0.1 5.23+0.1 5.45+0.2
Total dissolved solid 1.26+0.5 1.36+0.4 1.25+0.5
Total Acid Content 0.02+0.0 0.02+0.0 0.02+0.0
Cupping score 66.25+4.3% | 77.25+4.9* | 76.75+4.3"
Flavor Herb Fruity Chocolate

Table 5 Cost investment of different fermentation method (1 kilgrams of green cofffe beans)

Process Cost (baht) Time Disadventage
Traditional Wet 55 Above 60 hr - Long fermentation
Process - Enormous water used
Machine 35 1 min/kg Incomplete demucilage

Broken beans
Chemical 135 Above 24 hr Chemical residue,

unpleaseant odor
PRO-Y technique 30 Less than 24 hr




Figure 1 Screening for coffee mucilage removing of microbial (A) control (B), Saccharomyces

cerevisiae BAwine (C) and Pichia kluyveri PRO-Y15 (D) at 18 hour



(A)

Coffee fermentation (in Laboratory)

1400.00

1200.00 |

1000.00 |

800.00 |

600.00 |

Turbidity (NTU)

400.00 |

200.00 |

0.00 T |
12 18 24
Time (h)
=4 Control —&—Acid =& BAwine

e PRO-Y15 ~&-Lactobacillus plantarum ====Leuconostoc oneos

&
& s

Figure 2 Coffee fermentation of six treatments (Control, Acid, Yeast BAwine, Lactobacillus
plantarum, Leuconostoc oenos and PRO-Y15) explain in Turbidity (A), mucilage removal of

coffee bean at 18 hour (B) and mucilage removal of coffee bean at 24 hour (C)
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Figure 3 Coffee fermentation profiles of traditional wet process explain in Turbidity (NTU),

Latic acid (g/L) and pH of six treatments at four regional horticultural offices
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Figure 4 Coffee fermentation profiles under oxygen-limited condition explain in Turbidity

ratio (NTU), Latic acid (g/L) and pH of six treatments (Control, Acid, Yeast BAwine,

Lactobacillus plantarum, Leuconostoc oenos and PRO-Y15) at four regional horticultural

offices
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Figure 5 Growth of BAwine in pectin medium supplemented with 0, 0.5 and 1 % Ammonium

sulphate ((NH4),SOg4) under static condition
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Figure 6 Growth of BAwine in pectin medium supplemented with 0, 0.5 and 1 % Ammonium

sulphate ((NH4),SO4) under shaking condition (100 rpm/min)
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Figure 7 Growth of PRO-Y15 in pectin medium supplemented with 0, 0.5 and 1 %

Ammonium sulphate ((NH4),SO4) under static condition
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Figure 8 Growth of PRO-Y15 in pectin medium supplemented with 0, 0.5 and 1 %
Ammonium sulphate ((NH4),SO,) under shaking condition (100 rpm/min)



