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(Dioscorea sp.) AU 3 48m Laun duananwdig (D. alata L.) sTuileide (D. esculenta L.)
Laznaee (D. hispida Dennst.) Wud1 duananinfitiuinslaiugege dousiuilede
ﬁ'ﬂ"}mmmﬂﬂmmmLmvwﬁqmumam Tuaouy ﬁlﬂ@@ﬁlﬁlﬁ‘ﬁd’]fmﬁﬁ sunuldsfiu
LAY ﬁimmmﬂmummm mmumm@mvamu@@mnmuwum@mnaLLmJ WU
st U'Jumm@mﬁuu’]m@LL@v‘MuﬂW?@NﬂuLLU‘U SSF (Simultaneous Saccharification
and Fermentation) wuvlsiFinennis dunedi 1 ﬂ?mmmmmmmmuuwummaﬂ@LLmJ
¥4 3 1iie wﬂ@ﬂmﬂL@uienuLL@awqfaJluma fuARanITe Aspergillus oryzae \iiudi
Seuay 0.1 Taeninuein wud Fnauinmaiadrassiuanoniin fuilelde LaZNADE
QIQAWINAL 65.95 + 12.44 64.17 + 14.64 WAy 59.19 + 16.49 mamummmm ~d
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AR SRR 2 ms‘mf?mL@mu@mmﬁuﬁutﬁmm@u,tm NNUNTEUAUNITUNN AL
3% SSF lusvaudesUfiiminng Tneld8ast Saccharomyces cerevisiae @naiug TISTR
5339 wudn asararsdaulafiuanldainnsruanunismdnaeuiuataniie uilede
waznas AAaTun g - sine Bunaesudaiazaneldiomn tuunglaa ua
UFHENIUBA HAMNLANFANNAReNRTE ATYNINaTA (p < 0.05)

o

AdAtY: Juiuilesana Dioscorea sp NIELAUNITULNILAANDEDA LANTUDA

Abstract

The chemical properties and production of ethanol from 3 species of
Dioscorea sp. compose of D. alata L., D. esculenta L., and D. hispida Dennst. were
studied. The results shown that D. alata L. gave the highest fat content, D. esculenta L.
gave the highest carbohydrate and energy. While, D. hispida Dennst. gave the highest
of ash, protein content, and moisture content. The production of ethanol from Yam
digested process into sugar and fermented with a Simultaneous Saccharification and
Fermentation and anaerobic condition was tested. Phase 1: digestion of starch into
reducing sugar of Dioscorea sp. with 0.1 percent by weight of Ot-amylase produced
from Aspergillus oryzae. Reducing sugar of D. alata L., D. esculenta L. and D. hispida
Dennst. was 65.95 + 12.44 64.17 = 14.64 and 59.19 * 16.49 mg/mL, respectively.
Phase 2: the production of ethanol from Dioscorea sp. with the SSF in laboratory using
Saccharomyces cerevisiae strains TISTR 5339 was found pH, Total Soluble Solid,

glucose and ethanol that the difference was statistically significant (p < 0.05).

Keywords: Dioscorea sp., Alcohol fermentation, Ethanol
uni

Frsamanmaldmn Tdun sudidzuss Sume dudiousziden gniaunld
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4 lunnsgramnsss Geainaraundnsfudaiuiomsegia Aeldinsiduuazimun
nanuriusuaunnluilaq i zﬁw%uﬁuﬁmﬁmmmmm (Dioscorea sp.) Anag WA
Dioscorcaceae wudniinmsnszansatiinlanluunumituening meunanuazneulives
vAvedniuazyatiedelsrunns 600 48ia A mFudszimalnawuineslszunn 62 ails
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undunudnaslidsslomidensagluauldiduausiarldluntenisunndunsaiinwinu
ann1sAnEesAlsznauniuaiizeuilluiunulasanauanarawug D. alata au 7
wudrdANuwansiuluwsaranewug ldun D. alata Mldsiiuiesas 0.16 lusiufeuas 0.5
wWnFesay 0.13 (Karam et al., 2006) D. cayenis-rotundutu AlUsPudesay 0.22 Tasu
Faeaz 0.11 1015088 0.24 (Wickramasinghe etal., 2009) D. alata §lusAudaaaz 0.01-0.03
luufesar 0.1 -0.03 waziinFouay 0.17 - 0.32 Bliunulusfunnuinase aniiRsu
= 3| v
ANvtinaevaaule s
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q
]
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1 ¥
weiazdsziny warlulaqiiuasiianaulatuiliianaldaindunuiiesanatauunld
Uszlaminiegnaiunsssuieniuea (Wagner, 2005; Jeon et al., 2006; Osuji, 2010;
v

Akponah and Akpomie, 2011; Soontornchaiboon et al., 2012; Thatoi et al., 2014) AN
gaunrnun 1 lunneantsunng (Riley et al., 2006) waziilugnsaaunilauaransnali
\NALaa (Brunnschweiler et al., 2005) sandeldnaniiuussaineintesaasls (Malietal.,
2002) fusiu
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A9 1A BT UNBINEANALENANANUIIN 6 9Ha 111 Tua1anin naey Jullelde
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et al., 2004; Brunnschweiler et al., 2005; Jayakody et al., 2007) N13ANETUNLEBY
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wareulduvianguunil 80 avAmad@ua antduualiaziBundaaiaiesunioayulng
nnau st inunsaudunzingunn 100 lulasums wazianisauwiesangng
o A A ol a a & o v A 4 a v
Nuwiasanafnguugll 60 avraadas Wuineliluggaanduigumnglves
nauinlddimzfuazinnimeaassalyl
< LN o & ey
NTNANBIN 1 ANENAUANTANIANTRINUNUINDIAN AL N
WrdretvresTundasanaueNiit1unisfeu dnuau 3 arewug ldun
o ¥ o A < a '8 o al o -:l’ ¥
Tua1INT19 Fulal@a waznase unatAssdasAlsznauniaail fall Usunoudn way
1Fu1uANTU Tne3s AOAC (AOAC, 2000) Adlulalass Taeids Calculation 3N
Tuafu 1neRs Kjeldahi Method wariFunadlasiu 1ae3d Extraction
] %’ <l . s J
N1sVAaaIn 2 Anw1UsuuUNAa% A (Reducing Sugar) Aa9iuN LB
ANALEN
] ’oJ aa 5 o d‘ll <A -l
nsAnUTNnninmaTacdrasiunuiesanaten Inansfeuifauaniag
Mmunzansaniminuredeuled inniswssunsiedsresiunwidesanaiey 41U
3 @neug Laun duatanie duiiede waznaes Anudinduiesas 10 Taeviutinse
Uiums Tnadauiuiuwiasanausnusiaus 10 nin ldluaangiaunaunn 250 Aadans
wadlaansnunnmneiu 3 afia Town Yaindw 1 M Tris HCI (pH 5.0) Waz 1 M MES buffer
(pH 5.0) THRLBENRWINAL 100 Radans mmfamwmuuwum@mnaLLmJ ¥ia 3 mawuq
ﬂiummwmam?mmLm@‘w@munu 121 S9ANTALTEA AINAU 15 U@ummmm\mq
dunan 15 wni deluusaznimasesasitunaunisteadaaeulesd fed 1) wiule
waarazlulad (O-Amylase from Aspergillus oryzae) Windufasay 0.1 Iaginuwin
ANufat 1wt lue1NEIALANGUNYRT 85 avrmatTua lunan 24 dalus uay
2) wulmineaninglrariuiaa (A-Gluco amylase from S. cerevisiae) indufasaz 0.1
v v v ]
Taeiudn aanduidisnetaudlugrsinatuauguuniin 65 esanaaidaa unan
' ¥ ' 1 ]
24 49Tue andwiuasazaametelaedn luuwlesnannde 8,000 saLsawN
Wuman 10 wd idetrdauwlalddinsziliunaninnnadsed mudsaes Miller et al.
(1956) qwuwumsmmamuuuzﬁmumd (Completely Randomized Design, CRD)
WHAERINARBIN 3 4N
< o o & = o o
N1SNANAIN 3 NMTUNNIANIUBRAINNUNULNAIANAUENAILIE SSF
luszauvanljiisinns Tneldtas S. cerevisiae #aWug TISTR 5339
VINITIATENAaE 19 iU uIEesananen S uau 3 dnawug laun
ar v ar <A } 3 3 % ?; o 1 olz ’; ar
Huaamin Jurelde uaznany WuduFesaz 10 InaviwmindeSuins Inedainuinass
uuwummmnmmmmwm 60 n3u 1d1luwam Duran 4una 2,000 HadaRT ldtandulEs

1 va5 5 Aushd
fngneas
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ﬂ?mmwnﬂu 1 OOO LanamnT mm@mwmuuwum@mnaLmu via 3 anuNugUFuanw
mﬂmsu\mﬁm@wﬂmunu 121 avAgadaa Adnuiu 15 daudsanisneda Wuan
15 u ¥ mnuumzdm“mumimﬂLLﬂaLﬂumma Lﬂumumaum?ﬂ@ﬂLLﬂalﬁlmmmm
mm@uhmm@ﬂm%mm@ duduFesar 0.1 Taariwen mﬂuumm@mmﬂumqm
mmmamunm 80 mmmmeﬁm dlunan 1 dalug mmmmm@ﬂmmmmwm
nswasuiuinaig mumum”l‘nmuhu waannglaarluna Wudufauas 0.1
Theninmin mnuummm'mLtﬂluﬂwmmum@munw 60 BYALTALTE A Lﬂunm
4 dalug ‘mmsam@munumﬂﬂmmuma@ 30 NANLTALTEE ’NLMN&’]’J‘Z\]“’@’]&IL‘H@H&M
S. cerevisiae a18Wug TISTR 5339 3unms¥asas 0.1 Inatinuin LLavummmmwm
Tmﬁiwum?mu uiaan 72 Falug vinsiusaetneFuins 5 fadans tnluthuuie
fAuSasay 8,000 sausauIy uwaan 10 uiil virdaulalusamaonuiunss - sng
L@NﬁmﬂﬂdLLmdﬂauﬂﬁtﬂquuuﬂ (Total Soluble Solid, TSS) tmel Hand Refractometer
sunnuinglaalneds HPLC (waun 21iing, 2550) wazUTunen uealnds HPLC
(Zaky et al., 201 7) ')’NLLN‘L&M?W@@@GLLUU’&N&NM?M (Completely Randomized Design,
CRD) usiaz&smanesd 3 41

nsalAssideyanNais ﬂﬁﬂmﬁiﬁmamwﬁmwuﬂsﬂmuaﬁﬁ Analysis
of variance (ANOVA) LL’?‘ﬂumﬂum’mLLMﬂm\‘i‘u'ENﬂ’)LﬂaﬂTml’Jﬁ Duncan’s New Multiple
Range Test (DMRT) fiszdumnuidesiudetas 95 TneldTasunsndsagy spss

NANISNARDILALIANTOS

N1SNARBIN 1 msﬁnmﬂmauummemummuuwmumanmwu

mnm:‘ﬁnﬁmmauummammmuuwumfamnau,tm AU 3 1le TN
Nuananig Juilede warnasy wuqn naeafiFuiontdigedn windufesas 3.29
709890178 Tuaanwiauasiuilede Tunnudn winduSesas 3.04 way 2.05 AudAL
zﬁwi*uma‘%mezﬁmﬂuimmmmﬁuﬁ@Lﬁﬂwudﬂﬁmﬂuimmmqmm winiufesay
83.36 12984911 Ag MuatanFauaznass Jaflulawmen winfuieuas 77.64 uas 68.56
INNAWIL AnmsAiassvitBanalisiiu wudn neeslusiugean winfutesas 12,58
I90NNAE TuAnaniuasiuliade SlUsiu windutenas 6.38 was 4.18 AMUENAL
aqunisiiaseiTunasladu wudn JuananFaillusiugege windufesas 0.34 89890
Ao nassuaziuiiede wuluduwiniuiesas 0.06 AL 0.04 AINENEL NA3ATIEY
AT WL naeufiATugege iniuFeuaz 15.56 sedadnie Suanamiiaua

o

j 1 o o o s i
Tulleide JAuTumindubesas 12.60 uaz 10.37 ANNASL LanISIAT919T 1

1805 fon b
g‘hgmgﬂﬁaﬁ
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U7 14 17U 1 (Wn9AN - U1 2562)

A19199 1 AnANTENIwARTUR U aanauLe

AMANLFANILAN AUAIN1a  duiiada  naaw
sunudn Tne?s AOAC, % 3.04 2.05 3.29
A5lulawmsn 1neas Calculation, % 77.64 83.36 68.56
Usunnulusiu Tneds Kjeldahi Method, % 6.38 4.18 12.58
Sunoulasiu Taeds Extraction, % 0.34 0.04 0.06
Bnmuaandu 1ae3s AOAC, % 12.60 10.37 15.56

AINA1TR 1 wugn Bunandn aflulames unnlyeiu Bunndletu
ez BN AN LT T9asTaaNE Juilalde Laznass NANLANAINAYW AINTILNIU
feiunnudn WaTuwidesanaueniianflulamse TuiFunnugetsennnifenas 50 - 85
fMusfufenas 3-5 dnlufenar 2- 5 lasufesay 0.7 dnauns 2- 7 uariitBunneslulag
Fauar 10 - 40 %@ﬁﬁumﬁumaﬁuﬁ (Riley et al., 2004; Wang et al., 2006)

N1sNAaaIN 2 nsAnsUSudNmaT g (Reducing Sugar) Ua9INu
Auiilasanausan

ANN1INAAeIld@NITLANANeTW 3 T80 T TNdY 1 M Tris HCI (pH 5.0)
uaz 1 M MES buffer (pH 5.0) mﬁmmfwma’?‘ﬁfaﬁmmﬁwﬁmﬁmmaLLf;m RNUIU
3 anewug liun suanamde duilede uaznasy Rwduudsuaududuienas 10
Tnatinuinsodiuimns Taanistaunaeaulafueaniezluea (0L-Amylase from
Aspergillus oryzae) Wudufesay 0.1 Taatinwmin warieulasiueaninglresluiaa
(OL-Glucoamylase from Saccharomyces cerevisiae) Windusasay 0.1 Taeinuein
WL ﬁﬁﬂgumm@1ﬁ1ﬁunm1§ﬁma‘%“ﬁq%mnrimﬁuﬂsjwﬁﬁﬂéﬂﬁfymmﬁﬁ (p < 0.05)
Lﬁﬂuﬁ‘ﬂmﬁﬂuﬁu 1M Tris HCI (pH 5.0) waz 1 M MES buffer (pH 5.0) Tmml?‘mmﬁﬁma
FTandreeiuananiig nase waviiuileideqegaiini 65.95 + 12.44 64.17 + 14.64 uay
59.19 + 16.49 NAANTHHDAAAARNT AUAIFL LAAIFIANTNGT 2
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=

i i 1 % a & . o ‘g
A9 2 HaresdsildAeURuNiNmNaTART (Reducing Sugar) 189N uLEea

ANALLEN

aneWugiuiuLiag aanld WBauirenaiaod (mg/mi)

YuUa1INF1n vndu 65.95 + 12.44°

1M Tris HCI (pH5) 20.23 +2.78°

1M MES buffer (pH5) 23.22 + 3.60°

Juilede vinndu 59.19 + 16.49°

1M Tris HCI (pH5) 15.99 + 1.60°

1M MES buffer (pH5) 23.03 + 1.94°

nage ﬁﬁﬂﬁu 64.17 £ 14.64°

1M Tris HCI (pH5) 15.93 + 2.97°

1M MES buffer (pH5) 17.24 +1.70°

F-test *

o o a A o o

naeue * = fadnwsnuleuiuluwsazpedudliunnsreiustalidadrAgynieada

ANANTNT 2 WL Nmmmiai@ﬂLLﬂwmﬁu'ﬁuLﬁmmmmu (Dioscorea sp.)
AU 3 ANBWUEG LAWA Tuan9nge (D. alata L.) Julewdae (D. esculenta L.) WarnNaas
(D. hispida Dennst.) saeaulrdueaniazluiag (OL-Amylase from Aspergillus oryzae)
dudutenar 0.1 Tasiwminuaziewlmiueaninglrezluiag (OL-Glucoamylase from
Saccharomyces cerevisiae) nduSaaaz 0.1 Taetinuein Tuan s lduLandeiu 3 annag
Tawn ﬁﬁngu 1M Tris HCI (pH 5.0) hae 1 M MES buffer (pH 5.0) V{ﬁmﬂﬁimﬁmmﬁ”\ma

a C

3697 (Reducing Sugar) Wu9N {iqnz%umNalﬁﬁmmfmma’?ﬁfas{l.l,mnﬁhqﬁumiwﬁ
Yad1Atyn19anis (p < 0.05) il BeUdeausy 1 M Tris HCI (pH 5.0) L&z 1 M MES buffer
(pH 5.0) Tt Funninanassaduetuataniin naey wazduiledegega Tauunf
mzmumiﬂ'@ﬂ{mqauﬂi:mwLLﬂ\w:rﬁmﬁﬁiﬂmuni:mumitiﬂﬂ’lﬁl,ﬁuﬁﬁmmfau
FreAtnasmaail Nand wiedaniedann ewdsuutlldilaseadraluanantlug
5’151'1@134@?’]@!,5‘[&0 (ﬁwmanq‘iﬂa) Fannsldeulas (Enzymatic Hydrolysis) {13503
Meulzllunistesudls meldieulsfdesutiazniuiion Wasanidudinisfiazaon
wardszundnsuyunisngan Iiaraududureseniueage nistesaaauiledunis
naureseulsd 2 ngu Ae wulnildluntsfeiusy o -1, 4 Tdenszudnenglag

193 gl
ﬁumgﬂﬁm
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Ly o

uiazmisuazieulnfsawuse o -1, 6 Miuarsdenezlulaunniiu nistesaans
wilslnmeulasfilsznaudan 2 dunaulug " Aa Liquefaction way Saccharification
(NANUT9F A378A UATANLY, 2549) AUTHNITLAUNNINARIENILEAAINHARARTIRWT
arnrniaeasmdudiaaieldlunisuinidueniuea anudnnimineuaes
wulasl snudesendudsz@ninmuazannuaiosreseulodlunistesaanaiy
mu@gjﬁummxmw‘l%’lm:i:ﬁu pH ennsulAsundasen pH fuanaldidnsinisiss
ﬁﬁﬁ?m‘umL@ﬁl%ﬂﬁu%uﬂ?@@mmié’ (Fan et al., 1987) Fatn19l4a1s 1 M Tris HCI
(pH 5.0) WAz 1 M MES buffer (pH 5.0) denaliFunnninnasfatanas Tufuiiules
anawal (Dioscorea sp.) B1ATIBINANATAZATE 2 180 el zansen MnLTes
wiladueanerluaa (0-Amylase) waziaulasiuaannglrazluaa (O-Glucoamylase)
WetenTuanavesuildgenarinldignninda fizenvesevlaianadld

anuaveafsinninaaIRadlumnsed 2 nudn ldudsdulaanse T Funn
pilulanes wananslumnaed 1 1u ifesanaflulamsnresiuiuiesanaus
(Dioscorea sp.) %\1 3 mﬂm‘&u @’lﬂlﬁmﬂ'ﬂ?xn’ﬂummﬁﬁGI’]@TNL@QﬂL?\Im (monosaccharide)
waztinanaluianag (disaccharide) Afimyjanfueiadeazgneandladldinaiaonm
wANFNeAY (Tamunaidu et al., 2013)

n1sNAR@s? 3 nisusinianiuaaainsuiuiiasanauenfaaias SSF
lussauviaedJinnns Ineldaasaawug S. cerevisiae ®18WUg TISTR 5339

n1TUan L@vmuﬂmmﬁuﬁmﬁmmaLmu ANUU 3 AeWUg L Tuatanin
Juilerde uaznasy panadindufenas 10 Insdninserfunms Adunisudngae3a SSF
TuszduesfiFinag Tnel48as S. cerevisiae anawug TISTR 5339 Wiathansazans
dawlafuanldainnszuauniavinieniuearessuiuidilesanauan iy
naa - e Banmuaeudsiinzanslifomn Bunnnglag uazifutoieniues dnanu

| Qs ] o o Qs -~ Qo A
LLmnmNﬂu@m\iﬁuﬂmmymmmm (p < 0.05) LWAANANAITINN 3
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r . . g 3l 2
A9 3 AradnNdunga-An dinnaesuisiazaneléievun Bunungleg uay
UFrunneniuesveaiuiuilesanausuiiiunisudnsaeds SSF luszsy

PERIIELED
ey unnaswis  USuwu USunou
UNULNDY £
pH NASAE ﬂgtﬂ'ﬂ ANTUBRN
ANALLEIN v & :
Y 1anannm (°Brix) (g/100g9) (%, viv)
1TU’NINE1N 2.94 + 0.06° 2.67+£0.12° Notdetected 0.98 +0.01°
Juilalda 4.20+0.09° 3.07+0.12° Notdetected 1.97 +0.01°
naas 4.13 + 0.04° 3.53+0.31° 1.30 + 0.01 1.54 + 0.00°
F-test * * a

o o

wanawmg * = fdnssinilewiuluusazaeduniluiuansnaiuetnefidudAnyneadia

waflafarldinnasaadainnszuaunistasliatneganiia nauasann 24 Galug
289119190 TN FZUIUNTNAALENIUDA WA LHLFHI DA NI UARABUTI9AIN BaTluing s
ao/ a ‘J & 1 d’ (=3 a o o
wenasatlugungasannndeniveliidueusluntsiasiviauaz ldlunisuas
NUeAlARLITNNEREAY (TA8N BE WM, 2546) AINAT1T 3 WU UFNNtWanIues
TaundsulpensaiuBuIuNANaT AN TN ARSI UANTI9N 2 WU 1THBIAINUNANRTANT
Usznaudqgiimaaniaawarinmiamnulng dadedasusarainardaininldtinnna
LANFNNIU (Hernandez-Salas et al., 2009) Iasiinmnanimasas S. cerevisiae #1046
1sun dmnanglaa nauanisg Winlaa naalsa (Scragg, 2009) Andsenisnilediuiu
ar d; n=lI ’; ey I's o a dy
nsrusun1snTnieasutinaaldiluianiues ataintgasusulaeanlasiinau
v
aNnnNszUaun1gldunmauesdas d1ldinsrzunuaniAaanaInszuLR AN NAY
Tunnauiingeau Minlddnsanisninanss wanaininszusaunisudnidunssusunis
% d‘ $ 2 = (] v - ar 4‘! o v o = 2
AreAdnFau ednniAullinlig g luntsmingsdu wazvin linnsvine uestias

TUN191EUNPNAaA AT AINALAAINITHNTUABIDENIUDARA A

aq1

@mmuu“ﬁmqmﬁmmﬁuﬁmﬁmmaLLmJ (Dioscorea sp.) WU4N {UANING19
fiiunnilaTugege Tuila@efitiunumnflulammngega luansiinassdlsunnud
Psanndlusiu wasBunnnaaTugega sniduidendTutuilesanauun (Dioscorea sp.)
W4 3 TieT mLﬂuimqﬁuwmLﬁ@nLﬁamwﬁmL@mu@amum‘:mumwﬁﬂﬁfmﬁ%' SSF

ty b A
fngneag
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luszdudinalfiidinng InaldEas S. cerevisiae anuviug TISTR 5339 annuansdnmn
: o a o o % o A A Ny

WU Bunsenueanuanldaniiuatanin duilede waznass Jan%euasingiSums

WinAL 0.98 £0.01 1.97 £0.01 WAL 1.54 + 0.00 ANNAAU ANAMNEILATA - Fing 13Ny

rasudenazanelinenun Wununglag waziBunnieniuea faanuuansiaiieig

HdATYN19adis (p < 0.05) at9lafmuMINTIN1sAee AR RaREUINNTHRA

nuea liiiananAngegaaInduiilesanawsn (Dioscorea sp.) GuifluinnAud sy
lunisuannasaunaunulilusuian

nnAnssuUsznA

qmﬁ%ﬁl@fﬁ*uvguaﬁuaqumnmu?ﬁﬂwﬁwmﬁmwﬁgmeymivguqmugu
NM934e sudszanauiiuiy dseanthutszunns 2560 Ussinna¥ag mmumﬁmwiﬁﬁ
ANENIN (PCRU_2560_NO01) wazrataupmuatinismaluladnisuan ansmalulad
nainsmsuazinalulatigpaunssy auiAnedesaigwesysal ﬁlﬁmﬁmwﬂm:ﬁ
wraLafiTaalns
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