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Abstract

This study aims to expand the production of soybean tempeh from laboratory
scale to the household level and, to use soybean tempeh substitutes in seasoning
powder. The results showed that the optimum process of soybean tempeh in the
household level involved, soybean 2.00 kg, soaking for 16 hr, peeling membrane,
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cooking in water (100°C) for 40 min, draining water, adding 5.00% (w/w) starter powder
of R. oligosporus TISTR 3089, mixing, putting mixed soybean on aluminum tray,
pelletizing, covering with perforated plastic bag and incubating at room temperature
(28+3°C) for 18 hr, steaming at 100°C for 10 min, drying fermented soybean at 60°C for
10 hr. Soybean tempeh had a good appearance and had the qualities not significant
compared laboratory soybean tempeh production. Sensory evaluation using consumer
preference test and just about right (JAR) by untrained panels (N=30) showed that
consumer liking scores of all attributes of seasoning powder used soybean tempeh
8.00 and 10.00% were not significantly different (p>0.05). The seasoning powder used
soybean tempeh (soup) 10% gave all attributes perceived by over 70% of consumers
as JAR intensities. The optimum formula of seasoning powder from soybean tempeh
consisted of 10.00% soybean tempeh powder, 40.00% salt, 16.00% sugar, 30.00%
monosodium glutamate and 4.00% garlic powder respectively. Regard to consumer
testing (N=30), consumers liked seasoning powder from soybean tempeh in the level of
moderate to high with the overall liking score of 7.63.
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wand (tempeh) Wuermswinituflesiideufumnluvssmedulaiide 16anns
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Tnnmsiisdu Tnsawelusiu Tty (idusslomisiosnime) wandulsemsmnuieuiiioy
fudandesiiliiunisusinegadaau (Suwannaki, 1991; Ruangchai, 1996; Srapinkornburee
et al,, 2009) uazumnersfuiundemiinysziandu 4 (Handoyo & Morita, 2006) wenanntu
Nout & Kiers (2005) danuin wandidaumdosinifuunaselsiununminazaisiinisduady
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Wnansuvuaesaves 1 iaddns Um%aﬁqmmﬁ 25 asrnusaidioa wu 5 fu vhidedldluauuiis
uduaiduns udnilunautuutsiudsndsiisdeud lugnsdu 1 99 (Chunlakan & Kitpot,
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Ainszianunususu (ANOVA) fiszfuanudesiufesay 95 wisuiisuaiu
uAnA9szmIeAedeses LSD udhmnddundesidadonuiinneiesdusznounaadl
(P Tty Tsiu @ulevenu 1 wazarilulawnsa) (AOAC, 2005) wisuiitufuimd
duvidesiwiealuseduviesuftiinig (Chunlakan & Kitpot, 2013)
2. miihL‘vmLﬂfﬁm%aammLmuLﬁaé’mﬂumamﬁmﬁmﬂqﬁa
ﬁwmmﬂﬁlamﬁaammmLmul,ﬁaé’mﬂuwamﬁm%mﬂqasamms 1AYITUHENTT
npaosiuu CRD 3 szt (Foway 6.00, 8.00 uay 10.00) uagiindrumandu q ludhsdruiniy
KanSosiuuuy Ao e Sevar 40.00 e Souay 1600 mysa Sosar 3200 waznsziiouns
Sovar 4.00 mudisy thuslgesadilsaninarganmsing il
AMIAINNINIBATN
- eind (Color L* a* b*) ns¥mendlusyuu CIELAB (Chantrapornchai, 2006)
- ein Water activity (a,)
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druau 30 au aeluaniinerdesiedgivasensiu daniadiveglan dae3snislinzuuu
anuweu 19 azuuu (9-point hedonic scale) Tne 1=lsiveunnitgn 9=veusnniian uay
Samudilagldanananumed just about right (JAR)

NANI5IY
1. mswssmmntidundesiaenndide R, oligosporus TISTR 3089 lusssuasaiieu
gumgiuaziianlunisuniinasenisiaiguaznsaiadulevess dsiinase
dnwarUsinguazAlnuameesnudiundesayldnuujduius (interaction) szndne
gaumpiuazanlunisuy masyuarnsainadulevesiil 25 ssrealdoa uavgumgiives
(2843 eemwaldea) Mnanisunuiu 18 uag 24 42lus Liunndnstu udiilorananlunis
vy 30 $2lus agsiliidulevessivdsuandvrududimuaziinavesdd wudeadunis
vudoiigamgd 30 esmuwaidea (wansds Table 1) Wevimntidamdownouuriafedouau
Soutigaumiail 60 ssrwaiea um 10 $alus udnhluinsesiesdussnaumanil wuimand
duvdesfindaluszfuaiuieuiidresdusznoumaaiilagUssunauaninafisadntes
dowIsuiitsusumuddundesiindnluseduiesu foanns (Chunlakan & Kitpot, 2013)
(wamssta Table 2)

Table 1 The result of growth and properties of soybean tempeh from household
level production

Temp. (°C) Time (hr) Growth A pH"
25 18 + 0.72+0.01 6.52+0.00
25 24 ++ 0.72+0.02 6.52+0.00
25 30 +++ 0.74+0.00 6.54+0.02
28+3 18 + 0.72+0.00 6.54+0.00
28+3 24 +++ 0.72+0.00 6.54+0.00
28+3 30 +++ 0.74+0.02 6.54+0.00
30 18 + 0.74+0.00 6.54+0.02
30 24 +++ 0.74+0.02 6.56+0.00
30 30 +++ 0.76+0.02 6.56+0.00
Remark + white mycelium

++

+++
ns

white and gray mycelium
white, gray mycelium and black spore
Mean + standard deviation not significant difference (p>0.05)
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Table 2 Proximate composition of soybean tempeh in household level and lab scale

Proximate (%) Household level Lab scale*
moisture 423 411
fat 18.06 17.88
protein 43.03 43.17
crude fiber 5.60 557
ash 368 379
carbohydrate (add crude fiber) 31.00 31.05

Remark * Data from Chunlakan & Kitpot (2013)

FadunanisAnuuandlidiiui sannsoverenmsedamudiiaimieiionnd
e R. oligosporus TISTR 3089 anszstuviesufsinisgnanasiuseduaiauiould Tnenisld
faundendudu 200 Alansu iiunandide R. oligosporus TISTR 3089 Seeaz 5.00 tluvy
Heflgaumgiivios (285 psrmnwaidoa) wiu 18 $2lus aglddundomsiniifsnvurusngiin
dulelivdeududonn ldwuadesds wazannsadinuddundeslulinaunuilednily
nansisiomssialy

2. miihwmL{]iﬁ"amﬁaqmmLmuLﬁaé’mﬂumamﬁm%quﬁa

Usinaunudidmdesiinasonduazan &y wazadvosndnsiag InsUsuiannud
fumdesiinarendvesuandaeinusssasgrafidodrdymnreadn (p<0.05) uazyngnsazilen
awains (Lightness; L¥) gandwansasidunuy uaznadgesaildimudanndesiosas 6.00
uaz 800 fidaanududindes (Yellowness; b*) wazAraududuns (Redness a*) fnin
KARSIIFILUY nenntudud @1 dy azanaadioiinaamadiivieniiviu lnensssa
Anaunusnemuiiuvaesdesas 10,00 awilrlndlfsaiundn fasidunuy (Lanad Table 3)

Table 3 Physical properties of seasoning powder from soybean tempeh

Soy bean tempeh (%) E Cc;l*or - ay
6.00 764+002° 324006  21.6+0.00° 0.374+0.00°
8.00 756:004°  35:006°  23.3+0.06° 0.351+0.02°
10.00 753+0.02°  39+004%  24.2+002° 0.332+0.08°
prototype 66.0+0.02°  39+002%  23.1+004° 0.325+0.04°

Remark = Mean + standard deviation from 3 replications. Means values in column followed by
the different alphabets show significantly different (p<0.05)

NaMINAFEUANTEUYRIUIInAfUinaaeuTiliiunsiindy (Untrained panels)
$1u 30 e Inednwdomduiey udnilunaaevluandnumedng 1 1un anula & ndu
sawA AuEnudsdy wazarwweulaesan nuit Usinamsdmde i lifinasenzuuy
AuveuLadvegaiifodAymisada (p>0.05) luaadnvazsuninulauayd widuasie
AndnwazsuNaY SavR AuiAnudsiunazanuveulaesan Taswuin neugesaildmand
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fundes fovaz 6.00 uay 8.00 Ternzuuunnuveuledsiunaulivnnsisfunasdosniy
reUgssanltinudiundes Sevas 10,00 luvasiinsgssailimanddundes Yevay 6.00 fid
ATUULANITOULRAFuTAYIATtsnI U TesaR Lt dduvdes Sevay 8.00 uay 10.00
uenntudamui fnaaeulvinzuuuanuveuadsduariseulas sausonsUgasaildmad
fundesdevar 8,00 uaz 10.00 Liumnsrsfunasiiaodeginimelgesaildmudanndes

fovay 6.00 (wanssta Table 4)

Table 4 Linking scores of seasoning powder from soybean tempeh

soybean Linking scores
tempeh
% clear™ color™ flavor taste aftertaste  overall liking

6.00 5414061 600112 588+105° 6.65+086°  659+0.87° 6.47+0.80°
8.00 565132  6.18+151 6.18+0.88° 7.29+085°  7.20+0.85° 7.29+1.10°
10.00 5413051 6124099 659+087° 747+112°  7530.94° 7.63+0.80°
Remark *° = Mean = standard deviation from 3 replications. Means values in column followed by
the different alphabets show significantly different (p<0.05)
= Mean + standard deviation not significant difference (p>0.05)

ns

fludmegeunnuveumugiunmsnageuanudilagldainannuwed (JAR) nanns
nagounudn Usinadamdemiiniinadomuveuduslanegredidedrdyniain (p<0.05)

mazuuurLveulnesdsvemssaflddundemiiniesay 1000 fargaiign de 7.63
vinee veulunaieweuinn wazAazuuuAIsTouLdslunudnvAEiUNAULL TAYIA
vosuagssafildfundemiiniesay 10.00 ferganimsugasailddundosmsinesar 8.00
(7.49,7.28, 747 uae 7.19 sudnev) lusausdidazuuuanuveuadsfuniuidnndsdalsl
wansnsfy wanisinamdusisainaniumed (JAR) wuin gnsiléinandaimdesiosas
10.00 Tienanadalunnaadnuazannninfesas 70 fafugnsiuanyauesmslsasaann
wadivdemeaunuiledniissznoude mulduvdes fesar 10.00 inde Sevar 40.00

ma Sewaz 16.00 neysa Sevaz 30.00 waznseifieuns Sovar 4.00 auadiv

afuTena

NaMSANEINUT ansavetenssaamudimioninsedusiesl foRn1sgnswan
TusefuasaSeuld Tasannsaivduudundessuduldunnindy 4 i lasanned
wanzaulumswieumnduvdesio Mndtiousans fevas 5.00 uaruibefigumgiivios
(28+3 pamnaaidya) utu 18 dalus Faunnsnsaannsdnwives Chunlakan & Kitpot (2013)
ldannzmsvuil 25 ssruwaidoa w24 Falus Tngmudduvdosdildliunnsiieiy Jaa
ns@nwranansaaenengiavlaldireidesainaniiznisnligenn nan1siiasies
psAUsznoumaall nudnmudanndesivsunalusiu lusfu waziduleemisgaile
Wisuiisuiuduvaesitliiiunisviin ([Usiu lusfu uagidule fosas 12,99, 37.79 uag 4.32
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i) deugideTeihanldduundsiusiu (dode) lundnfasinaUsesa Tawamanadey
fuguslaa wuiinsléinuddnndes Sesaz 10.00 fualddnzuuuninuveuiadslunn
AadnuarlusgAureuunasiisouan waginnnudusisainanunedliuinninfesas
10 Fsfunsveremsndamuddunionnseduionjoinsgmananluszduaiufounndu
walransnsathanlifuuadusiunmunmilusde fasiomsléiduedned Hatanduniady
avuvanuangliiundadusiuazsilumadenlnidmiviuilon

a3Unan1sY

nsrvrumsdmmutanndesluszfuainiouaruisaildlagirdaivios
2.00 Alansy st 16 92Tus drludaludnideauiu 40 wifl asideiiliuis Bamand 1o
R. oligosporus TISTR 3089 $esax 5.00 tnetuin agnlsidniu dnldnia Saluu Jasae
genanadniangg thlvaiigumaiivies (2843 esrwaideoa) wiy 18 $alua grsiimanzauves
waUgssanmadiiamiesusenoude imudidundes Sevar 10.00 1nde Sevaz 40.00 thana
fovay 16,00 weysa Sovaz 30.00 uaznszifivuns Seeay 4.00 mudeiv

AnAnssuUsznA

AuzNIToveveuAMdITnIuANENTTUAITNITEALANYY dnFunisatiuayu
sz sIdeuaranzinalulagnisinensuazems InINeRes1vigiyaaansy
fgneanuazmnuaratiuayuaesiiouazgunsainside
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