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Abstract

Packaged tofu is soybean protein product and has the characteristic of semi-
solid. The curd is obtained by coagulation protein of soymilk with coagulants. The
texture analysis of soy curd was done by the compression test. Packaged tofu (35 mm
diameter, 25 mm height) was compressed to 40% deformation by the plunger having
diameter of 75 mm. The compression speed was 0.5 mm/sec. The distinction of soy
curd texture was clearly obtained by this method.

Yield and quality of soy-curd from three varieties of soybean (SJ. 4, SJ. 5 and
Changmai 60) were studied. The result shows that protein extracted and total soluble
solid of soymilk from SJ. 4 were remarkably higher than those of other varieties.
Respect to the chemical composition, the resulting gels from SJ. 4 were stiff and
elastic. The factor of séaking temperature was examine. After soaking at 5 C for 3 hr,
the weight of soaked soybean was maintained at 2.0 + 0.16 times of dry bean weight.
The amount of  total soluble solid extracted was high and resulting gel was rigid and
elastic. The effect of NaHCO, (1-3 %) in the soaking water was studied. The result
shows that the soymilk has less bean flavor and good color when soaking water
contained NaHCO,. However, gel from those soymilks could not form when using 1
% of gluconodeltalactone (GDL) as coagulant. pH of soymilk was increased when
added NaHCO, in soaking water. This causes the excess of anion compared with
available protorn from GDL (1 %) . The effect of heating temperature on gel formation
when using GDL or CaSO!, as coagulants was examined. The present study
found that the optimum temperature for soymilk contained GDL or CaSO, to form
rigid and elastic gel in plastic bag was 90-95 C.

The relationship between water : bean ratio and type of concentration of
coagulant on the quality of packaged tofu was elucidated. If coagulant GDL was

greater than 1.2 % or CaSO, was greater than 2.5 %(dry bean), the packaged tofu was



bitter. If the water : bean ratio was less than 4:1, loss of extracted protein was high.
As well as, the water : bean ratio was greater than 8:1, amount of extracted protein was
not enough to form gel by 1.2 % GDL or 2.5 % CaSO,. In sprite of the same coagulant
concentration, if the water : bean ratio increased, the resulting gels became softer.
Electron micrograph revealed that network structure of soft gels were composed of
small aggregates forming less developed and less compact structure. At the same
water : bean ratio, however, the increase of coagulant concentration increased the gel
strength. Microstructure of stiff and elastic gel were composed of large aggregates
forming developed and compact structure. |
The difference between gels formed by GDL and CaSO, were analyzed by
compression test. The texture analysis show that there were no significant difference
between gel formed by 1 % GDL and 1.5 % CaSO, when water : bean ratio was 5:1.
Microstructure from electron micrographs of both gels were similar. The panelist could
not distinguish the difference between GDL And ‘CaSO, gel. From the present study,
the desirable gel strength can be achieved by using correlation of water : bean ratio

and coagulant concentration.
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Beddows 18 Wong (1987a) ldshmsdAnymaneilsusasiaauves

thwedamAes (0:1 fis 14:1) AinnAeaUAMUASHARAAYEA Silken tofu Tag1H CasO, (0.4

ATUAD 25 ﬁaﬁﬁmmmﬁymu) Hludanazaou wuit sasdaulusie 10:1 (ﬁy1 . famfe9)
£1fnunmves Silken ofu FanqadenSsuifioususasidausu

dwsvludszmalne duivaesaldnnnsanazneulus@udieda
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TilsAuuazvesudadu q azawennun ldundae
Q :‘ A T £y 3 []
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Lu, Carter 4% Chung (1980)  Anyidemslfindeunaidiouriladie

q"c?m?nﬂﬁﬁﬂﬂzﬂauxﬁ"tﬁu%a WU ﬂ?umnlaamsﬁﬂﬁzﬂauﬁ&ﬁqﬂﬁﬂxmiﬁnﬁﬁmmﬂ
zneuveusa Tulsaudamdesiuunnsefiu i‘fuagiﬁnﬁ "0 M SANATABUA 1 D BFAA

AUBAR (acetic acid) UAT UARTINAGD 1A (calcium chloride) 921d1/5inar 0.1 nlesiFud
UAMTEUBTHIAA (calcium acetate) 92 1F51ar 0.15 nlesifud uaniFounan-aa (calcium
lactate) nazng IaTwuaaduanInu (glicono-5-lactone) vt 141/F3na 0.2 nlefidud unaidon
daa (calcium sulfate) 9215 03 nlefidud uoz unaBeu-nglama (calcium
gluconate) v:19/51ar 0.5 nlefisus nzmsanazneud Iduandeiussinl¥anuaeile
fufinueusn TsAudamdouandieiudas

qusanazauy (2525) ldanaasslddlanazneudis q 4 viia fie
CaCL,2H,0, CaSO,2H,0 , GDL 4ag GDL:CaS0,2H,0 (7:3) lunmsndadfnaen wuida
anAzneY CaCL2H,0 WhifSina 3 nlefifud wliEmuuileduinuasfveudiuaen
agluseRmhunaredaundn aveudw hidluflsensuvesdBy tiosonfisaunitoui
1ndy dmiudaanaznen Cas0,20,0 1¥hnlfune 2 nlefifud o197 nduse unuiile
g dlufioensuvesiBudeudugs dmsudaanazaou GDL azldlualsine 1 alefifud
L& fraeadififovae &  ndusa woeiloiiidBusensudeudhegs dwiudaan
AzABY GDL : CaSO, 26,0 T nwldhunlfine 1 nlefifud axid & ndusa woziflodig
fufioensuvesiSuluszdugs wasms1diSin 0.5 wesidudise IR jnasaiiiidnuas
19 q figFueewsuldluszdmhunan

wadnwal, s1aelyn was esde (2530) ldnaasslfaisanaznou
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MgSO,7TH,0 04 mlefifud uny CH,COOH 01 nlofidud lumsndadifuds wud
auandaveud i 181001519 Mgs0,.7H,0 04 nlefifud andzneulilsdus:lddnuuy
dfia uasmnzdenmilu19UssTon! Tasezldnznewdnd 160 asu (mnmsldi
wiea 100 ndy Anindu 1 Aas) faawdu 72.54 nlefiud aauuda 260 ndu Tusiu 1166
alodidud iz maeTusAuhuinies fe 0.73 nlefiud

Beddows 482 Wong (1987c) Anundsanmiisunels: Tenidena
Hin uazquaNiAves Siken tof 91ndundes wud deldasdauihdedumde 10 de 1
aufuduvesmsanazneuluszninnsraiivnzay fo YiinavesunaFoudaadi

9
Ay 9-10 Tad lua sz 1iwanasuaziloduiana

32078
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1. ingAy
1.1 fuvdesius ae. 4, av. 5 uaz Fosluni 60 1nguiitoy 15Geslni

A. NUBINIT 8. FUNTE 9. 1Feelni

1.2 asanaznay

121 nglalwaadwanIny (Glucono-8-lactone) EMerck Germany

1.2.2 unaiFeudaia (CaS0,.2H,0) E.Merck Germany

1.2.3 unaifounasls A (CaCl,.2H,0) _ E.Merck Germany
1.3 a5l

13.1 Tsdoa lalasmsusiun (NaHCO,) E.Merck Germany

2. gilnsallunmiswan

2.1 mémi'luwanmmi (blender) - Mx-T1PN(G) National Taiwan

22 wiesdariianey Mettler PE 3000 Switzerland

23 insestriinaziden Mettler AE 204 Switzerland
2.4 $103130% (water bath) DT1/SB40D | Denmark

2.5 1n3eaimFniaunies |
a a a ado s o
2.6 QAWAEAN (HD) N319 7 W 8712 23 . USHNN T ToadIia auuT 1IN
'3
11298n5235A aduiusIeA ngunm 4
2.7 ATUATWBARTY
2.8 giiu
'
2.9 e
2.10 Miiagng

2.11 ASUATL
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2.12 prazsiNmmIay

2.13 uffeaauind

2.14 p3zdou

2.15 ASZUBNA2 1000 diaddns

2.16 Tinnasmauaa 1000 Lag 2000 Hadnnas
2.17 finines 250 fiaddns

2.18 FoUANS

219 azunseaziiai

220 AR TR ‘Uu'lﬂﬂ}J"N 65 IEUALIAT 813 90 LFUALIAT

3. ginsellumaimnied

3.1 1159999 pH Suntex SP-701 Taiwan
3.2 Refactometer ATAGO N-1 Japan

33 pSeddATIeH lsau

33.1 1n3esden  DK6 Ttaly

, 33.2 Lﬂéﬂﬂﬂﬁ"u VAP 30 West Germany
3.4 deuaniou E 53 Germany
35 nsesferilanzidon Metter AB 204 Switzerland
3.6 Lﬂ?mﬁ‘ﬂrﬁfﬂﬁ" UGG Stable Micro System, TAXT-2 England
3.7 Lﬂ?ﬂﬁ'ﬂﬁ CR-300 Japan
3.8 Scanning electron microscope JSM-5410LV Jﬁpan
3.9 Critical point dryer Samdri-780 Japan

3/
3.10 Hadaleduriauuia 75 mm compression platen
A o o A 9 o a
3.11 LLHUWNWﬂﬂmﬁTﬂiﬂuﬂ’J!ﬁﬂﬂﬂ LUATHGUENAN 3.5 IUALIAT QQ 2.5

IHURNAT

=2

Ca Y
3.12 qﬂﬂsmm%mﬁ'wazmuﬂmm
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4. gUTNINAADY

4.1 Weulfiiansmedmeadmnssunyas aaniumaluTadwszeeundudigu-
IM1TAIANIII |
42 msamswilnssaumeluadfvasa 19inTesdlie Scamning electron

. a & A A A [ 4 = Cd o s
microscope NigudindesiioInomaninazmalulad ymasnsalumineas
5. 35ms

5.1 mydmsizvesdilszneumaniivesiagay
e & A ¥ d dw d 4 ¢ a ¢ s o
i avdssundafifamnsdaiiouysel Anszdmesiszneumani

’ 9
(Proximate analysis) laun T1ls@u uaz aawdu mwdtnsves HOAC (1995)

9
5.2 nMInaassIEmsiadnuaiisduinvsusadvasa
5.2.1 MIAIINAIDE
K 8 9 Y v U =R 9 1a J o
a1 uasadIsd Nz gnunzesnIngedlszalaneu lduuu (G
a i 3) naldtivnendmgs 2.5 wudmas uozduriguings 3.5 uamas ‘
5.2.2 MSNANUA9E18LUU Compression test
% 1] d' = o o 9 A'l A o @ dy w [
dledniimssuztihunnafiualanTsslledadnumslioduda (Texture
Expert for Windows 5:‘11 Stable Micro Systems TA-XT2 sz England asnmi 4) lae
1$¥2navYU1A 75 mm compression platen (Aan 1N 5) 1F5zozn1ensnasiu 10 Aadmasen
AUYIVBIAIBEN 25 UARNAT (40 % deformation) anusrlumsnadiu 0.5 ladaasae
[] 9
3Judi WanasznauasudlsdiudignAsndunouiinafivasuudiednenaiy  dnyas
49403 MA101INAUUY  Compression test 9z NI Ul Auaziiinisulsnalasaies

- Jd 1 Y e
NN AABT B 190A TUIIA

a . I'd o [~ 1 .
5.3 nMsaas e lSinauewdsiiazats 1@ (Total soluble solid)
a o o d A :’ 9/ o 3’ "o 3‘
My iaszrmlSnuvswdiazate 1dluideds dweea uazluiny

»
LY

faunans ln5saiioin Refractometer
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5.4 M3ATIvTELAMNTHYBUTAIAI DDA
oA o 4 =3
5.4.1 M3uATzHesfdszneumanil
o
1S1ausy USinuuewds (Total solid) uazisunu TsAuveus
ad1vaeadI08199gnINT 1Y 1AgTT AOAC (1995)
5.4.2 MIATIVABUNNNIONN
14
5.4.2.1 MyagIsaeUdnyailoduia s1eazBeadede 5.2
5.4.2.2 MIn35293ad (Color)
fususadivasathinmsiadianiadioad (CR-300 Japan) Tag
Saluszuy Bunter udauaawalumenussdaunls 3 mey A8 L, a uaz b e L (lmghmess)
MNERIAIAIMEI HIBAINUTI f1 2 PTU + waoR awa&ma‘lmmwmmmzm f1a
i1 - waneds amgmﬂ"lmmwmammm uag /1 b fEu + waeie amgmu'lmmwa
= - 4 P & ad v g =) :’ ey
yasimies uaze b My - mineds Fhegnieldensnavestiniu
5.43 msamaed Iassadumely (Scanning Electron Microscope)
ihdzed1usaidinasaidaliiving 0.5x0.5x0.5 iuamnas 1l fixed
181w 2.5 % glutaraldehyde Tu 0.1 Tua phosphate buffer pi 7.2 iilutann 24 FaTue mmngn '
dlszanal 5 seruraiFen anthdasie hidedan phosphate buffer pH 7.2 3 ade (nfany
9 v v
15 widl) sagihnau awdwufiguugives udauirlyl dehydrated @38 alcohol series, 30 %,
50%, 70%, 90 %, 100 %, 100 % 4ag 100 % (UAazaNUTutuLIulszuIn 15 ¥17) Maeen
dehydrated 42 11l 1R uRefigaing@daeinTes Critical point dryer Tngld liquid CO, 11
s (] 4' [l a 9 o s 9 o/ o~ -é'i
dreduirumsiwdudmnimstalfesnnniulassssundienssg Inseadraniely
[} 3
93y udniundauy std asemilna 2 i 1 liliendeunes  dredrananuatiins

Innertazaenmineldinses scanning electron microscope ‘i: U JSM-5410LV 9111 Japan
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MNN 4

HARIDNY UZVBINIATO TUAT 75 mm compression platén

CAUBRATION PLATE

uaaunsesiion15luns Ay CR-300, Japan
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= v Jo A d' T
5.5.1 MmIfnymavesiuidumdesiiminzaemsuilsgiluosganmysusn
o =~ v o a [] ° a 9y 9
Fanfesiug a4, a9, 5 uaz Foalui 60 gnilnnadaduvadnivaes
a o A q 9 ¥ & w Yy g
swazBoadunugiif 6 Tasasanaznouildfe nglaluaadwanInuiissauaauuiy
7d o L4y A o A w 9 o R Y oo &
1 glefifudvenimindauts unaFoudamafszauanududu 2 alediiuavestimiing?
! o sd & Y u

uits yaz unadeunae lsdiseauniududu 3 Wefiudvesimiindauds (ausne, 2525)

uoaeih lihlszdiunSrufsuguamasssazBoalude 5.4

5.5.2 MIANHINAVDITZYZIAWATYUN YU IUNTUF

o A o o 2 v A ad A N A P 9/

famdesiug av. 4 Tishdn uon@susazidensen thiumiesi ldd
o 1 3 A - B 1 . o A
Wianuazeia i sazsaihmindafidiudugn 15 i shinweativinlasgungiiluas

1o Ao = ) v A A o a - s
ugdafidhnsfinuied 3 sedy e AiszAugangil 5 esrusaifve (w5, 2528) iiiunam
3 $alus , AseAuguugil 25 seruwaIFe (399, 2528) Huna 3 s uashszau
a ~ - 9 a Y 9

uvgil 80 sapusaiFee (metws, 2527) Wunm 30 widl Aewhlulwdadhueaiinasan
3/ ] v
Fuaoudwaugiii 6 Tasldmsanazneu nglaTumaduanlaufiszduanududy 1 nled

d :‘ v o o a ar
rugvenimiindandsus uazih hhlsufiunSonfouguamaineazsalude 5.4

] 9 3 []
5.5.3 msAnywaveslanaasagate NaHCO, 1 luhugiansedudie
d o Y g 24 7 A
a15aya1y NaHCO, fiszauaauudaudu o, 1, 2 uas 3 Wedidudgniauas
L | v 9 . v ]

T Il unsugas ndenmivihdamaesi 18 liivdusadueeadwnugiin 6 il
- ) P o ~ 9/ a r's v :‘. 9/
UszdiunfSsuivuguamdseazidealude 54 yasiesizvime pH venitunlagly

NT993A pH meter

554 miﬁﬂmwamaaqmﬁQﬁcluﬂw'lﬁmm%’ﬂmﬁmﬁﬂn1sﬂa§nma
gangilunuidnrudoulunsfawadifraeaivhnednm 1 4
sTAu e ﬁs:ﬁuqmﬁgﬁ 80, 85, 90 uaT 95 BIAUBAFN Tagezhnsduiinadamisd
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5.5.5 mIfAnyNavesnNFuNUTIEHIdaTaIwihden FiauazilSiua
YBINITANAZNOU

o ' :’ v :’ v o 9 A o =< ] o A

sanduthdehmindwdeiinsdnywsesndly 8 sy fAs

31, 41, 5:1, 6:1, 7:1, 8:1, 9:1 wae 10:1 vazluudazszduldaisanaznou 2 viia fe ngla

Tweadwaalnu uoy unadeudara TaodSuasmduduvesmsanaznsunglnlua

{ o ny v o v
agwanlnuiilélunsnaaes fe 06, 0.8, 1.0 uaz 1.2 nlesiFudvenimingauds dau
. 9 ]
seaundnduvewnaFoudama fe 1.0, 1.5, 2.0 uaz 2.5 wlefifudusnimingaurs

nadjrasaiinda ldnndiess i hihlsuiiunFeudiengauamdsswazdealude 5.4
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6:1 CaSO, 1.0 9:.60 5.15

1.5 9:.18 5.13

2.0 9:.37 5.46

2.5 91.90 5.39

7:1 GDL 0.6 7.97 434
0.8 7.95 4.40

1.0 8.20 4.82

1.2 8.38 440

_ CaSO, 1.0 8.30 A 431

15 7.88 4.66

2.0 8:.26 438

2.5 8:.64 4.98

8:1 GDL 0.6 6!‘.93 3.85
0.8 6:.88 3.58

1.0 7.19 3.84

1.2 7.27 3.63

CaSo0, 1.0 7.14 3.22

1.5 7,41 3.89

2.0 7.60 3.88

2.5 7.47 3.88
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AanINaTeUN sy mAuAa IaedT Triangle test 19831 20 AU Mouendnywue

L‘l%?)ﬁnﬁﬂmﬂﬁlﬂﬁ!ﬁTﬁﬂﬁﬂﬂﬁﬁlﬁﬂﬁ’Ju{MBé’J 5:1 GDL 1 % [fiU CaSO, 1.5 % Envaziiie-
dudalndifosin) HfFudaduldgndes 5 au dadufa 15/ AU (9IAAIT18 Probability in
Triangular (Taste) Test 453 20 aumndifaaduldgndesiaud 13 ATy erae ARt
ammandiued it wadiszdu P = 0.00) s 4én1‘zmﬁauﬁm1mﬁ;ﬂ"lﬁi1
fnvasfloduiavesaadinaeail ldanasanazneu GDL ung Caso, liifimanuands

flusgliiadAnos (P = 0.01)






