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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 interaction of
protein molecule constructs a network structure called / gel’_ This study investigates the
factors affecting the yield and quality of packaged tofu.

The first factor was soaking temperature. 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 NaHCQ,. However, gel from those
soymilks could not form when using 1 % of gluconedeltalactone (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 %) . 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 omposition, the resulting gels from SJ.
4 were stiff and elastic. 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 plactic
bag was 90-95" C.

The relationship between water : bean ratio and type or 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.

v
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. ¥ v ] v
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AIUNTADZA 1Y U530 side chain NUAT Isoelectric point ANAY  MINAARUTLITN NN 52Y-

b ¥

1l529 (charge-charge interaction) 8199¢HAIUAGIVDILNAUMIAADA

M 1

native denatured GDL% gel networks

protein protein e (H+)
€
o \|E5adieride

heating
2+
1 st step Ca \.
O = Tmaqa‘uaﬂﬂsﬁu e = hydrophobic regions

udasna lnmsimanavedlfsAunnoaunass e lyunaioudaiataznglalu-
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swmsaan | aannalszaou Tas@u Tafu i s T lamsn
dsznoy | @lesum | mlondum | @lesdum | wessuny | @lenidun)
famdois 100.0 403 21.0 49 338
waa
ludos 90.3 42.8 228 5.0 29.4
nlden 73 8.8 1.0 43 859
aMVBIYOA 24 408 11.4 4.4 434
oo
« fnuanTasauanan 100 - (lsau + i+ o) Wsznouado rmule
"?llll'l : Kawamura (1967)
319 3
analszneuvensasziiluis udunesianie (iuee 100 asuTasAu)
nsaezillu fhmﬁm W:hj:‘ 1‘U1ﬂ FAO/WHO (1973) requirement pattern
ile 48 5.0 5.6 4.0
leu 78 79 85 7.0
lys 6.5 5.7 7.0 55
met & cys 3.0 2.3 57 35
phe & tyr 9.0 10.5 10.0 6.0
thr 42 4.0 52 4.0
trp 1.3 1.0 1.6 1.0
val 5.0 52 74 5.0

- 25T (2522)
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v ¥ ¥ .
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] [ ¥ .
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¥ <
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ar -d' A = o = t:i o ar
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Il ¥ £ v
7S uag 118 globulin Msifagumlaslasainla q veluananiaeezlinanamsinana

15190 4
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25 v i -Trypsin Inhibitor 8,000-21,500
-Cytochrome C 12,000

7S 37 -Hemaglutinins 110,000
-Lipoxygenases 102,000
-B-Amylase 61,700
-75-Globulin 180,000-210,000

11S 31 -115-Globulin 350,000

158 11 - 600,000

A - UL (2527)
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R-CH=CH-CH2-CH=CH-R + Lipoxygenase + O,

1

R-CH=CH-CH2-CH=CH-R O
/7 N
Lipoxygenase

2

R-CH=CH-CH=CH-CH-R +O0OH
7 N
Lipoxygenase
3
OOH
R:CH=CH-CH=CH -CH-R
pr 4 N
Lipoxygenase
4 OOH

Lipoxygenase + R-CH=CH-CH=CH-C-H-R
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: bean yield retention | Seolids | Protein | Water : | Water : | Penetration Appearance
ratio (g/e)* (gle)* (%e) (%) solids | protein (mm)

9:1 3.06 2.63 14.3 8.42 6.0 10.1 6.6 Soft, watery

101 2.64 2.23 15.1 9.03 5.6 9.5 3.6 Good, even

G 2.78 2.40 14.5 8.42 5.9 10.1 3.6 Coarse,lumpy
1241 2.78 242 13.8 8.47 6.2 10.1 3.0 Coarse with holes
1321 2.62 2.23 14.9 8.77 5.7 9.7 tg*¥ Soft, poorly formed
14:1 212 1.81 l 15.1 9.73 5.6 8.7 ts** Soft, poorly formed
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AA (calcium lactate) taznglnlu@anuaniny (glucono-8-lactone) ¢ 1¥Tua 0.2

‘g 7 A e ¥ L -
alosiFun unaoudaa (calcium sulfate) vxlvdSinm 03 wosdun uay uaarrow-

td ~ ,ad Fa " L4 " -
nalAme (calcium gluconate) 93 1¥1/51a 0.5 lesiiun uazmsanaznouilsanaany

o yc‘-r ﬁy o s E=1 ;J b=} r w N
i]:‘nﬂﬂanymzmaanﬂﬂ‘ummaiﬂsmummamuﬁﬂmaﬂumﬂ

15191 6

msanaznouveellsaudunios

Type % Added 0 0.05 0.1 0.15 0.2 0.3 0.4 0.5
Calcium gluconate Coag - 3 - - - - - +
pH 6.40 6.40 6.40 6.35 | 6.20 | 6.05
Calcium chloride Coag - e + n +
PH ANE 6.20 6.00 5.85 8.65
Calcium sulfate Coag - : - ¢ + +
pH - 6.40 6.17 6.00 | 5.95
Calcium acetate Coag - > = + - +
pH - 6.25 6.11 6.00 5.98 5.85
Calcium carbonate Coag - - - y - 2
pH = 0.40 6.40 6.40 | 6.35 | 6.35
Calcium hydroxide Coag - - = % = &
pH < 9.45 10.45 | 11.03
Calcium lactate Coag = = - + & +
pH - 6.20 | 6.10 6.00 595 | 585
Glucono-d-lactone Coag - = = + + +
pH - 6.20 | 6.10 6.00 5.34 | 5.67
Calcium phosphate Coag - - - - -
pH - 6.40 6.40 6.40 | 6.40
Acetic acid Coag - - + + +
pH B 6.07 598 | 5.82 5.54
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CaSO, Nett Water Tofu analysis Ratios in tofu

added yield held Solids | Protein | Water : | Water : | Penetration Appearance
(mM) | (g9)* | (&/2)* (%) (%) solids | prolein (mm)

7.83 4.09 3.61 11.8 5.97 751 14.8 13 Soft, watery

8.39 3.44 2.96 13.7 7.70 6.29 11.2 4.5 Soft, watery

8.94 331 2.87 | 14.8 8.24 578 10.3 4.1 Smooth

9.50 3R 2.82 15.0 9.03 5.66 95 4.2 Smooth

10.1 383 2.84 14.3 8.25 5.99 10.4 4.1 Soft, even

11.2 K] k| 2.67 155 8.25 5.46 10.3 29 Hard, coarse

13.4 3.01 2.54 14.4 8.27 5.96 10.3 3.0 Hard, coarse
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M990 9

wavaws s lumsnanuninanogilsuaznuauidues Silken tofu’

Pressure | Nett yield | Water Tofu analysis Conversion Penetration | Appearance
(g/cmz) (g/g)* held (bean to tofu %) (mm)
(g/g)* | Solids (%) | Protein (%) solids | protein
0.0 4.08 3.55 12.9 6.96 52.6 68.5 5.9 Soft, watery
3.05 3.49 2.99 141 g e 49.9 66.1 4.4 Soft, watery
4.08 3.57 3.05 14.6 Y73 52,0 66.7 4.6 Smooth
5.10 3.55 3.02 14.9 8.79 eicE e 5.2 4.6 Smooth
6.12 3.54 3.06 13.4 1.92 475 67.4 4.5 Soft, even
8.12 3.18 2,52 14.6 8.38 47.0 64.4 3 Hard, coarse
10.2 2.98 2.50 16.1 8.7 46.6 62.7 3.5 Hard, coarse
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