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Abstract

Prain and Burkill, hereinafter referred to by the Thai translation of Man thian, is a wild
yam. It is a long cylindrical tuber that has a vine stem. The peel color is yellow or brown and
the edible part is white. In the past, Man thian was found in the forest, but it will disappear soon.
With this reason, the Rayong Botanical Garden organization needs to protect and promote this
plant for utilization as a local plant. The development of Man thian to be a flour and use as a
material for food products is a way to store this flour for the consumers throughout the year.
This research aimed to: 1) study the optimal conditions to produce Man thian flour, 2) to analyze
the properties of the obtained flour and, 3) apply for food product certification. The experiment
was carried out by preparing precipitated flour and drying it at the temperature of 50 °C for 8,9
and 10 hours, respectively. The obtained flour was analyzed for chemical and physical properties
and utilized for partial substitution of Arrowroot ( Tacca leontopetaloides (L.) Kuntze) flour in
steamed layer cake.

The results showed that the protein content, carbohydrate content, ash content, moisture
content, water activity and color of the Man thian flour by using different drying times were not
significantly different (p>0.05). The Man thian flour color was white, which is similar to the
arrowroot flour. Raw Man thian and burning smell were not detected. By the results, the Man thian
flour that was dried for 8 hours was selected to apply for steamed layer cake production by
substitution of the Arrowroot flour for 0, 25, 50, 75, and 100%, respectively. The steamed layer
cake product was evaluated for sensory quality by using 50 panelists using a 9 - point hedonic
scale. The evaluation results revealed that the Man thian flour could be used to substitute the

Arrowroot flour in the steamed layer cake product at every level including 25, 50, 75, and 100%.



The achieved results could be used to encourage the farmers to plant Man thian as an economic

crop to earn extra income of farmers and community members.

Keywords: Man tian, Man tian flour, Steamed layer cake
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Yo3U W99 (Starch Paste) ANUNUAVNNFIVUIUNTENIDIAN AT ananIneIdIgIga
Y = . . = kS <4 9 = = 1
naglianunilagaga (Maximum Viscosity) 9intudiaudlsazuaniegagega aeluaunso
A Y} A ¢ I S R a 9 Y ' Aa oy &
Auanmla m3na1d lug Jumsgnvesamsvunanms idanudounnommsniinilailu
1 a 9 . 9 ax 1 1 é
daulsznou tnalumsliomisgn (Cooking) A287TNITA € 1FU NITHI NTNDA N3O
o Y 9 4 4 I Y a d 3 a 4 Aan o o
mshldgndreendngaes uazluTasnw dudu (it wsmaunsd waziisen Sauntuui,
4
poulail. 2557)
a A U
MINA3 ININIATU
a A @ A I a4 a X A o S A
N3IAA3 INTINTIATY (Retrogradation) (TU 51013l NNAYUINO AT SNHIY
a 4 1 < @ a % (3
msa1d luguudllaseldidudias Tuanaveses luTaauazes luTamndu Funssudn
o %‘ Y Aa I A ~ Y Y o go’ A [
nuuaanaduea sznasuin lnany Tuanataang laaluaerzugonneniies
19 o o ¥ A o 1 o Y a =2 (Y] ] a
Tnudeuse lalasnuazdminnedvedesnan luana i ldimenan 1wl dred1ansing

= Y a [ 14 [] Y A o 9 9 any 1 [
5Insnsasulunaad uN01113 15U ’011413‘1/\1’Jﬂllﬂﬂﬂﬂ11&ﬂﬁ‘ﬂﬂﬁf}ﬂ AVYIDNITAN ) 1 FU

Yy =& Y 19 + d+ o A 1 y 2 Y a A %
AU U Lasol llmm V1a728 NIeRed yuNlevasan maﬂaaamm”l’mzmﬂﬂmlmm%u

a

Re o

v A 2 A 2 a g 2 2 o q9 A v < X
YUE ] HASIWHUINUU Worna1uuIuIzna uranuia M lae 1M 1sUany s uyIuU
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(WNW&W‘EUU WIMANWIA LazHsen Sauduumn. aau"lau. 2557)
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Re-association of molecules
(retrogradation) \\ D

~ Complete
,%,ﬂ. dispersion

Pasts viscosity

~~Pasting temperature Temperaturs~<C

Heat 60 120 50
Time

a a -4 =) v
mniszney 6 ﬂiwdmimﬂmam"lumuazﬂmmsm%u

a 4

A 3 a J an o J 4
NN : WHWINDY WIRAUWIA LAaZUT mmﬂuu‘n. aau'lau. 2557

o9nw AN
a . Y I a A J 4 ana . .
NIABDNI1AN (Oxalic acid, C,H,0,) lunsadunsowinlamsvendan (Dicarboxylic
. A & R A va v AAa J 4 =2 A '
Acid) ¥ A1 U3 FalguautiailuaI3A99 (Reducing Agent) tazanwaniloodlugives
b | ;
Monohydrate ta¢ Dihydrate Forms i@ 00ans1an 3 2 anyae Ao naesensuani liazaieni
1@un upaimen ¥s ouuniliBeuoenY AN (Calcium or Magnesium Oxalate) A2 INABBBALUAN
~ - Yy 1 v A ~ A = . .
Nazarerild laun Tddmdon uonTaution vse ls@eusanesan (Potassium, Ammonium or
o d A o a 4 [
Sodium Oxalates) (VNS IRAN1G FUNqgna tazanz. oou lail. 2558) Auaasgaslnseaieluana

lunmmlsenov 7
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0.~ /OH 0\1 P K*
o’i\ou o” SoH
Oxalle acid Acid potassium oxalate
On .- On, .0 Na*
)®2
(¢) o] Na*
Calclum oxclate Sodium oxalate

mwiszneu 7 q@ﬂmqa%'nmaqﬂsﬂaaﬂmmmmzmﬁaaaﬂmmm

W1 : Concon. 1988 : 803 - 806

ponguannyldnaluluiy eronuludnvasidundnliazarehlugdves
upaiFew weuunFeueenyan (Calcium or Magnesium Oxalate) ttaz Tug1vesnsaeonanan
Tdmdeon uen Tudlon vSe TnAsuednw1UaN (Potassium, Ammonium or Sodium Oxalates)
fiaza101i11& (Libert and Franceschi. 1987 :926-938) s az yiaisuimosnaan

[ [ A d‘d a Y U (% %‘ % C% .
UANANNU wwmuﬂsmmﬂaﬂmmqu "I,ﬂll,ﬂ 11 100 nSuvIMUNAA WY (Spinach)

a o a

00Ny uan 320 - 1260 Haaniy B uauALeNd 80 - 194 Taansu luan (Tea) 1 375 - 1450 Haansu

a o A

= a = A a o I 9 1 A A A
‘B@ﬂiﬂuaﬁ U117 - 124 Yaansy LaziWen (Taro) U 60 - 65 UaaNIU Wuau aaunsnidsua

ponsuantios 14un winfaitanaskalae 4 5w u 100 n$y vewhminga wueenwan
Tundae 0.7 Hadnsu uethila 1.5 Hadnsu uaz¥12Ina 9.1 iadn5u (Libert and Franceschi.
1987 : 926 - 938) ; (Concon. 1988 : 803 - 806) ; (Sangketkit and et al. 2001 : 389 - 397) G'léﬁaluﬁ‘]f
unazaiafiSuiseensuaniiazateri1duas liazarniludadiufuanaiaiu'ly wu
Tuuon (Dioscorea spp.) Toonwuaniiazanern'la o 11 - 24 nlofidud luvazifumaiiag
64 1Wosidua Tuifursadl 50 eSS ud (Holloway and et al. 1989 : 337 - 341) ; (Jiru and Urga.
1995 : 13 - 18)
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’e]’t)ﬂG]fHﬁ‘V]Gl‘IJW‘]S ‘ﬂ%“ﬁ?&lﬂ@\iﬂﬂﬂ“ﬁ‘ﬂﬂﬁ@lgwsﬁ YU i}ﬁuﬂiﬁmﬂﬂﬁmﬂjimﬁl‘v LA

Y
v

v JIda A < 9 A A = = =
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o Y o [ a a ' A 1 4 Yo
1!11‘1]61“]5?(1%‘ﬁ‘Uﬂﬁ!ﬁ]iiym‘UIﬁﬂl@ﬂW%iui%‘ﬁ’JNﬂﬁi@ﬂ NIDNITUANTUD NH‘HEH]%Vlﬂi‘U

@ Ao a o @ =\
PN UANNNMITVLszMueMITnIvlszmulaaidluilsesmaiu mazesnyuani lueimis
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A d' a 9 3}./ v A o Y a A [ d‘ a a
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[ Y 1 =] < A [ A~ 9 [ o Aa
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Y 1
= o

2K o (] 9 =1 aan (% ’ . o Y A
‘]_INiﬁlﬂﬂﬂiﬂQllﬂ]liJ]lﬂ H@ﬂi]”lﬂuﬂ”liﬂ@@ﬂﬁlﬂmﬁ‘ﬂ1ﬂ§]ﬂ§fﬂﬂﬂ Tonized Calcium ‘V]ﬂ‘ﬁ'ﬂill”lm
. . v Y a ’ = = A o = o Y
Tonized Calcium aﬂm%umwa“lmﬂﬂmmi Hypocalcemia (mimmawaﬂma AN Nﬂaﬂﬂﬁ
A <3 v Y a <} o Y Y g a a
La’E]ﬂLLGU\WI’JGIﬂﬁWﬂlﬂﬂﬂTﬁ‘UW’]Lﬂ‘ULLﬁ%‘l’Hi‘ﬁﬂﬁnJLu@Wﬂﬂ N® (Fassett, 1973 : 43 - 59;
Hodgkinson, 1977 : 250 - 265; Libert and Franceschi. 1987 : 926 - 938; Holloway and et al. 1989 :
337 - 341; Concon. 1988 : 803 - 806)
a oW ¥ an gy 1 Y =
ﬂﬁﬁﬂﬂiu1ﬂl@@ﬂ“ﬁ1laﬂ ﬁ1h1iﬂﬂ1llﬂﬁﬁ1ﬁl’3ﬁ Vlﬂllﬂ N13873N NITVIAN NITUILLAS
MIKIn AI081915Y

a A o

4 o v

poansaday uassWILNY (Oscarsson and Savage. 1997 : 145 - 149) 51839114121

° v I o A )
msyanin Iveonsuanlumdanuraesanadiosas 28 - 39

FUNAND AaTAMY (Sangketkit and et al. 2001 : 389 - 397) 51891131 MITANLAL T

A Y] ?x’/ A ] a A 4 1 o Y = I
wniwnadaen 1w Higuauauey 1 lvys naesnyuananasn el umsy
= Y v 1 &’

waenilosnumsazaveonveseonsuanludiuveuilo

W39 AN (Savage and et al. 2010 : 158 - 189) 31891421 YT unoBNTUAN
{ Y o 4 - @ J {
Nazarvinla luluveadndaesin (Silverbeet) LazHAVY (Spinach) NHIUNITAN anA

] 4 I 14 o w
53 1o mud uaz 66 1WosiFUA MuaIAY
2
wenIndNy Mmsusuazmsninuuylildorme annsandSnaeensian

o a 1 a 4 ¥ o a 4 [
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Li’ = 4 9 <3 1 4 A 9 @ a a
AAaN INTIZFoEA a 1150 T¥ensuandl Uira UM o UNo e NNE 19U Gluﬂﬁl‘ﬂifgmﬂiﬁ

(Bradbury and Holloway. 1988 : 101 - 119; King. 1988 : 194)
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4 { ] a a
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v 9 Y v Ay v < a Y A '
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Y 1 a A A Y yy ~
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Y A
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(3 ! Y 9 A A as a @ v Aag a
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SUMNUsTa M uRa N ]'I,ﬂllﬂ NITUDUHU NITAN MTBN NITTUNET Lm%ﬂ”ﬁ]’lﬂﬂu I5NT

a v W vy v 3 v o & A Y= Y v @
']J§$L3JLlﬂﬂ!ﬂ”l‘WTl1\‘]ﬂ5$ﬁ”l‘ﬂﬂ3JNﬁvluﬂ1uaﬂ‘]%lﬂlxluﬂﬁllWﬁuLlﬁNLL?ﬂﬁ]%gﬁﬂ]’lﬂﬂ1ﬂﬂ15ﬁNWﬁ

Y

1 1< U { o v @ 4 v
19 lsnamd o uazyansalidoyanddn luudiuvesdnsaziioduia Tnosaw

Y

a o 4 1 Y a T o { ]
YoawanNma AN TnAN 9 Huna Taemsdsdyanuindulseamlagiunszuulseam

1 % 9 =R v 2 A A A (% 4
muﬂmq"lﬂmﬁdumuamzuammmgﬁﬂmq € BN HIY ANuNENeINUlszaunsal

ms5u3 lueda anwmands uazladelumssudou o (Boune. 1982 :33 - 47)

U

T3 512 (Rosenthal. 1999 : 1-9) @177 35Msdsziugunmnalszamduia
1 I l
gunsoutseon laillu 3 Uszanlng o fe

=~ ! . . . . I Aa
1. AFNISNAFOUANNUANA (Discrimination/ Difference Test) Wuismsnaaen

(3 ] =\

A 1 1 [ A ra Y R A o
INDTI ’JE’JEJ”NlJﬂ’J"IiJLLG]ﬂ@]Nﬂ‘HWi@lliJu8%1%1‘”@@]61%ﬂ5511 FIIFTNITNAFTDUAINITDNTENN

'
v IS}

Y v
14 2 9% Ao naaauaNNLANA 1 IAgTIUNINNA LaznaaaUd08 1 lanlasa NHUZRWIEN

L)

WNNIMI 108N 1192961901 ) @I98193TMINATIUANULUANAL TALA Paired Comparison,

. . I
Duo-trio A R-index (1J1A1
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as a .. I Aax A 1 A
2. IFMINATOVFINT T U (Descriptive Test) HUITmMsnaaeuiiovenitesls Ao
v H Y
Fanuanaaazlsannuuana1aiuininmile §1081935MINAAOVTINTTUUT Iaun
Quantitative Descriptive Analysis (QDA), The Spectrum Method, The Texture Profile Method
3
Fludu
a [ : h I A
3. AFMINAAVVANVYDUNTONTIOUTU (Hedonic/ Affective test) (HUITMINATOU
A ' A A Ay o =
ieuenitey 15 Ao AsidAnadeuve Haziih ey
ady a % £ ad 1 v Aad d' 3
ABMIUseiiugumIN s zamMANATaeITHINIZUANANADITMINEIN AALTAS
Y
Tupmilsznou 8 3FNMINATBUANUUANAINLAZITMINATOUITINT T U UL 1FIT A5
Analytical Test TagTun1stlszilinquanyuzaosonitsszldgnagoniuauieshn 145y
= (= @ [ < A =\ @ 1 AAan
MIAAEBNNTANVAINTD Iunagsuasgailunsosis lumsdtan luvaenisnsnaas
Y Ja . o o 1 9y a A
ANUBDUUY 921435715 Hedonic Test 11N133AAINITABUAUDIUD5231n3(LS TnanTiae
A ' & 9 Ay v an .
o5 lumenvesnnuseunio luwey Taena lidoyan 1891035015 Analytical Test az
; 1 v o I A & o 9 9
Hedonic Test 3¢ TN aNnuduwus il udunsa iisannanalszmnnuazsmuaunls lumsnaasy

PANUUANANU

Sensory testing procedure

| |
Analytical tests

I
[ ]

Hedonic tests

Difference tests

Quantitative tests

Preference

Paired comparison

Simple descriptive

Acceptability

Duo-trio

Profiling

Relative-to-ideal

Triangle

Time-intensity

R-index

111 : Rosenthal. 1999 : 1 - 27

muilszneu 8 msuivlsznnIsminadouvesnsdiziiuaummwnialssemduna
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NnuIvemalszmea

Y
=

< 4 P A
99 NUAADT agAe (Judy Webster and et al. 1984 : 1087 - 1090) IECORIERR
I a [ A
AT UNBUAZANUINVOINUNTERAY (Dioscorea bulbifera L) 1uilseimasodinsiae
WieuReuduInaes (Dioscorea hispida Dennst.) 1utlszinelneg Tagl¥dre8198 0% 911
A o Y ' o Y Li’ A . a2 o
MIATIADUNFUFOUNOUUINTH B 1IN UL (Aborigines) Tuiszmavpmns@osulszniu

A a 4 I a @ = 2 g A a 1 @ I A
o iaul un R eunduvesms lnooaass u Fuiluashiinylungudanasedniiog
o A ?,‘, a 1 Y] A 1 dy [N~ a = o o A @
Tuivesiynsaesviia vansnaasanya1 ¥avesivaril lduiny Saiwiisuana
a J any ~ g : A
Haz N1 H A5 131 Tan WL FUUII (Thin - layer Chromatography) 1O ¥ 1EIHAVD
Anuay W aamlszneunndrdagnsiiliinasavune laseyatiu D (0.07 Janiu/ niu)
L g [ . { ' e fno o
%9111 Furanoid Nor - diterpene Nuten 1dnaun11ii 1ag Ida and et al (1978) WONINHITBEINY
1 a Li’ A g’/ a g‘./ = a a o w a
N madansulszlemsiuiownuduiuiidszaniamuinlumsiivadis laooyaiu
(Diosbulbin, D) ttazvh ¥ siunvuiisamaeson
YuA13 11agA191UIA Y (Bhandari and Kawabata. 2005 : 129-135) 1afn B304
I a AL . I 1 o w ) [ 1
anwvutazanuiuneluiiuihana Dioscorea spp. Fullunraseinsd i yd 11T U UHT
1 o J dyd a 1 1 Y A a I a o Y
Tutszmenuthe uadumariisamavn lieseatazunnsuiionaoimsduiivegiild
A 49! I a Yo o 1 a A v Aa j‘ 9
LYY lumsasnaeuanuuntazalueduny 19aiuth 4 sia AdumMsAUNYILDIAY
[ j‘ A Aa v 1 [ A o Y A . . . .
Taorur o9 9enu diulszneu i1l saun Ao Furanoid Norditerpenes (Diosbulbins A
11ae Diosbulbins A) 4 Diosbulbins A 118 B Qﬂ‘WUGLLlGI;’N 0.023-0.046 12 0.151-0.442 g kg (-1)
o w v Y I 1 . . 2 A A I o
AR Waa WGLaad #1171 Diosbulbin B B4l unaeved 0.314 gkg (-1) Wuesisznounan
NA21uvuile1M e uN Y Diosbulbin A (0.037 g kg (-1) ttae laiw Alkaloid, Dioscorine 1@ g
. . 1 a Y, % % 1 1 =Y = [
Histamine (15009 iun) Turiaiudreg1s uawn lae1Tumy (Cyanogen) TufSuaniieumi
s A Y ¥y ad 1 a o o
lalasouloerlud (HCN) Aszay 3.2 - 6.0 ppm. #an1TnaaesuanslimiuIny luiiiu
[~ o A S =l A A =\
Dioscorea spp. 11l usuasieiiosniniiaiudsenevveslasea lnsunsedaniiuay
:;. v 4 @ I A Ao 9 a o A v dy
lsenTunudninnasianuasass anuduisiduna lae1anannluiivesiwvaril
9
vilSurmeensan agluszAUGI HazNUIITNITU §I9 1M ITHVUAUANYDIFULNT
=\ a A o w = [ Y v o '
Nlszansmmannlumsmaanuvudazi v iuvuesoo
s . Y R d' 1
Y191 UagAMe (Shajeela and et al. 2011 : 723 - 730) "lﬂﬁﬂ‘]elui’ﬂﬂﬂmﬂ1ﬂ N
TnwuIn1s uazasMuguAIN N 1n¥UINITUI01113 1 1iu1h (Dioscorea spp.) 1INTUIH

Kanikkars 118% Palliyars No1Avagn1az Tuesnesldveaionanang sgnidnuiy Uszma
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a = 1 v v Y A o a U [ ' = o
duide waminaasanyu Waiuthniwus InadulvnaidluuvasazauveaTdsau lugdu
J Y a a J @ T A o ¥ Yy 3 =K A
Tvwes uil Fadiunazuisig dedriihmiavaeunivuanaasldmuianmsalasunilas
' a a Y 1 a J
YOINQUAITNUDAND 5 (Free Phenolics) Naviua laun unuiiu lalasiou loerlua
v Y 4
PONFUAATIV B2 Iz d@156UIIMTUFU wonNFINDNAITAIUB YYD TTINA]
o & vy Y 9 g ot J o o o 1 a o "y
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' o I A o o A < o v A " X
nouthnlsuiluensiverianansznufonnilusuasieswnannaismanil
= . Y= A a A A
V158 1agAME (Maria and et al. 2013 : 2111 -2118) laanuiseetsun laooadiu
. . . 4 J dd’ v Y 1
(Diosjenine) Aauanymzuazosnlsznoumuaiinazauluivesiuihana Dioscorea spp.

[ a S a aw 1 a o I @
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= I @ a o w [ d J = J Ao A
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[

4 a Aa (9
tiagiszasamednuSunalalediiulasisuna lasunTans il (Gas Chromatography - mass

Spectrometry : GC-MS) AZANH 1A NH U T NN WA INUAZNIUAT VD IN BT N A Dioscorea spp.
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@ @ U o oA 4
Tao 1% 1250111 Dioscorea spp. 1121 60 1w ugMwiz@ealulsusouain 11 1o

3 a @ a Y] [
Tudszmeniing In lJ1ﬁﬂﬂqﬂﬂﬂﬁ%uuﬁlﬁﬂﬂ15ﬁﬂﬂWﬁiJﬂ‘UL’E]“Vnu@ﬁ%}ﬂﬂﬁg 80 N1TAMTIITDU

IS 9 [

Yy
“luwuamam%umuuﬁ’qwanimm"lﬂaaﬂ?]uuLmﬂmmuammu&lmﬂmummn@
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9
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9
[

Wanuadooaz 13.97 - 25.44 waansuaaalyifiuin Dioscorea spp. iHunmasuosmsomnsdnay
FUAT WATYIY UAAME (Chanida Palanuvej and et al. 2014 : 803 -806) laAn®1

Y3unaas laeeansiu (Dioscorine) YVodtidnansouualusyma @2835m5 TLC-densitometry
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7

1182 TLC Image Analysis Iag 19 nanea1n 14 ao1uinitszmalne wanisnaaeanyii
o 1 a 4
YSnens leeea Tasuluriinaseeunianas19aoUa183% TLC-densitometry LAZATIATIZH

2 TLC Ao Fouaz 0.72 £ 0.07 w/w Haz5esaz 0.66 =0.07 w/w aud 1wy Faiifsuage
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