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ABSTRACT - This study was conducted to investigate the quality characteristics of tofu prepared with addition
of cowpea meal (CPM). Any significant difference of L-value between control CPM-O and treatment CPM-I, CPM-
I and CPM-III could not be seen as addition ratio of CPM increases (p < 0.05). The b-value of CPM-III (75%) has
shown the least value of 14.26, and it has decreased as addition ratio of CPM increases. The result of texture profile
did not show any significant difference between control CPM-O and CPM-Iexcept in the case of cohesiveness. The
pH range of treatments was 6.36~6.52, which showed no significant difference from controls. The values of turbidity
were 1.46~1.81, which had increasing trend as addition ratio of CPM increases. The total bacterial count of CPM-III
was 4.40 x 10> CFU/g, which showed significant difference from the control. No Esterichia coli was detected in the
control and the treatments. The result of sensory analysis of the treatment CPM-I did not show any significant differ-
ence from the control, which implied the treatment CPM-Iwas found to be suitable at the tofu making using byprod-
ucts of cowpea-jelly making. Isoflavone glycoside (IG) was contained more on the order of genistin, daidzin, and
glycitin, and the content decreased significantly as addition ratio of CPM increases. The content of isoflavone-agly-
cone (IA) was less than IG, but showed similar behavior of addition ratio of CPM.
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TR Aw= AR} (Minolta, CR-200, Japan)S ©]-&
slo] 7} FRME Huiek W2 Lik(lightness), at(+: red, —
blue), b%k(+: yellow, —: green) 18|32 F =2} AE (total
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Table 1. Hunter's value of the tofu prepared with addition of
cowpea meal

L a b AE
CPM-O 9251191 -1.69+0.12° 17.39+0.43* 16.64 £0.54°
CPM-I  9292+0.99° -1.93+£0.10° 17.28+0.44* 16.48 +0.46"
CPM-II 9255+097° —1.37+£0.22" 15.97+0.66° 15.15+0.68"
CPM-III 93.39+0.33* —-1.42+0.11" 14.26+0.38° 13.43+0.37°

All values are expressed as mean + SE of triplicate determinations
(n=3).

YMeans with the same alphabet in each column are not signifi-
cantly different at p < 0.05 using Duncan’s multiple range test.
CPM-O: Control-tofu added with 0% cowpea meal (CPM)
CPM-I: Tofu added with 10% cowpea meal (CPM)

CPM-II: Tofu added with 20% cowpea meal (CPM)

CPM-III: Tofu added with 30% cowpea meal (CPM)
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Table 2. Texture profiles of tofu prepared with addition of cowpea meal

Springiness (%) Gumminess (g) Cohesiveness (%) Hardness (g/cm?) Chewiness (g)

CPM-O 0.89*Y £ 0.02 386.21% + 44.57 0.78"+ 0.01 518.83*+35.35 392.00° + 58.20
CPM-I 0.88"+0.02 374.89" +45.04 0.75°+0.01 506.73" £ 16.04 356.82° + 41.49

CPM-11 0.85°+0.03 273.93°+23.58 0.73°+0.01 474.15* £ 22.07 242.39° + 33.41
CPM-III 0.84°+ 0.02 261.19* £ 43.31 0.68°+ 0.02 462.26" +28.27 240.66" + 31.77

All values are expressed as mean + SE of triplicate determinations (n =

YMeans with the same alphabet in each column are not significantly different at p < 0.05 using Duncan’s multiple range test.

CPM-O: Control-tofu added with 0% cowpea meal (CPM)
CPM-I: Tofu added with 10% cowpea meal (CPM)
CPM-II: Tofu added with 20% cowpea meal (CPM)
CPM-III: Tofu added with 30% cowpea meal (CPM)
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Table 3. Changes in pH and turbidity of tofu prepared with addi-
tion of cowpea meal

Sample code” pH Turbidity (600 nm)
CPM-O 6.40 £ 0.03% 1.46 £ 0.12°
CPM-I 6.36 £ 0.06° 1.56 £0.11*
CPM-II 6.52+0.01° 1.62 +0.08"
CPM-III 6.42 +0.02° 1.81+0.10°

All values are expressed as mean + SE of triplicate determina-
tions (n = 3).

P"Means with the same alphabet in each column are not signifi-
cantly different at p < 0.05 using Duncan’s multiple range test.
CPM-O: Control-tofu added with 0% cowpea meal (CPM)
CPM-I: Tofu added with 10% cowpea meal (CPM)

CPM-II: Tofu added with 20% cowpea meal (CPM)

CPM-III: Tofu added with 30% cowpea meal (CPM)

A ks Aeelo] o] glof e
G, o) Park“z)oﬂ il uur%
=z

FAz] ARESE - 9F-E FFHEICPM) S
=2 EHxﬂ st Mgt A FAFTE AT E 4
I BA3 A3E Table 49 2tk EATFE WET
CPM-O% 1.40 x 10*CFU/ge] 2L 74 10% &7 CPM-
I3} 20% 2|7+ CPM-II= ZHzt 1.20 x 10°CFU/g, 1.35 x
IOZCFU/g__E _l_r_v/];i_}?_] Z}O] HOIZ] 01-01-01,], E_HH]-
30%S A7} A 2e 22l CPM-IIIE 4.40 x 102CFU/gZ
ZF9F fFo& 2l ZpolE YehN ATt Esterichia coli®)
735, &7 CPM-0%} 554+ 10~30% 7 423 CPM-
I, CPM-II, CPM-III A&7t A AZHA] I8kt

TR I £Ro] Yoy
EHUHCPME Ahsje] AR wre) 2
E Table 59F 2t} vk tix7-e] B4 tEmTo} St

@7} 22T CPM-I, CPM-II ZFl| = 5% 25

Table 4. Changes of total bacteria count in which the tofu pre-
pared with addition of cowpea meal

Total bacteria (CFU/g) E. coli
CPM-O 1.40 x 10*" £ 0.0 N.D.?
CPM-1I 1.20x 10*+ 1.4 N.D.
CPM-II 1.35x 10* £ 0.7 N.D.
CPM-III 4.40 x 102 £ 5.6 N.D.

All values are expressed as mean + SE of triplicate determinations
(n=3).

YMeans with the same alphabet in each column are not signifi-
cantly different at p < 0.05 using Duncan’s multiple range test.
?Not detected.

CPM-O: Control-tofu added with 0% cowpea meal (CPM)
CPM-I: Tofu added with 10% cowpea meal (CPM)

CPM-II: Tofu added with 20% cowpea meal (CPM)

CPM-III: Tofu added with 30% cowpea meal (CPM)
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Table 5. Changes in the sensory quality of tofu prepared with
addition of cowpea meal, evaluated by rating scale test

CPM-O CPM-1 CPM-II CPM-III
Taste 6.4+134" 62+0.70° 6.0+£0.78" 5.1+0.92°

Texture  6.1+1.21° 58+1.19° 53+£127° 3.3+1.68"
Color 6.5+1.09° 59+1.35" 54+£0.50" 4.0+ 1.24°
Flavor  6.0£1.57° 5.5+1.56° 54+1.15 4.1+£127

Appearance 6.1 +1.54°Y 59+£0.95° 6.1+1.14* 55+1.70°
Overall

6.2+ 148" 6.0+£0.96" 59+0.95 5.0+0.68
acceptance

Rating scale : 1(very bad) to 9(very good)

All values are expressed as mean + SE of triplicate determinations
(n=23).

YMeans with the same alphabet in each column are not signifi-
cantly different at p < 0.05 using Duncan's multiple range test
CPM-O: Control-tofu added with 0% cowpea meal (CPM)
CPM-I: Tofu added with 10% cowpea meal (CPM)

CPM-II: Tofu added with 20% cowpea meal (CPM)

CPM-III: Tofu added with 30% cowpea meal (CPM)

oAl zpol7k glleu 54 30% H7F A2+ CPM-
o] 9= Fo#Q 2ol& Bolon, 512 7P w&
AZE YeERth 2370 #54 Wrhe e Hot
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XA 3308 7P we FXE YEIT FR-e
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27 CPM-III®] 5= fFolAQl ztelE yEfe] vtej
gk A5 A Aot fARE A4S JERiSl o
ofzto] 94 7IZHEHE AL dHU 24 A=
FEE dgd HulEo] 10%%] A+ CPM-19] 4%
el fFolAl ol & YERA] o, FF-5 A%
FAES o] &ste] FRAx A& we FHEF HUt

Hl&o] 10%7F A sithal s Aok

E

Isoflavone &g

S kst Alxe F59 isoflavone 4 &
glycoside$} aglycone FEHE ¥-F3to] Fig. 13} Fig. 29
Her AT tHF7HAEell 3H+E phyto-estrogen & &S
3+ isoflavone-glycoside (IG)Q! genistin, daidzin, glycitin

120

I Daidzin
100 [ Glycitin
[ Genistin

80 A

60 -

uglg

40

20 4

CPM-O CPM-I CPM-II CPM-III

Fig. 1. Changes in the content of isoflavone-glycoside in tofu pre-
pared with addition of cowpea meal. CPM-O: Control-tofu added
with 0% cowpea meal (CPM), CPM-I: Tofu added with 10% cow-
pea meal (CPM), CPM-II: Tofu added with 20% cowpea meal
(CPM), CPM-III: Tofu added with 30% cowpea meal (CPM).

80

I Daidzein
[ Glycitein
[ Genistein
60

40

ug/g

20 A

CPM-O CPM-I CPM-II CPM-III

Fig. 2. Changes in the content of isoflavone-aglycone in tofu pre-
pared with addition of cowpea meal. CPM-O: Control-tofu added
with 0% cowpea meal (CPM), CPM-I: Tofu added with 10% cow-
pea meal (CPM), CPM-II: Tofu added with 20% cowpea meal
(CPM), CPM-III: Tofu added with 30% cowpea meal (CPM).
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LR wve A3 XS Btk 2 2 57
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I Z+2+e] isoflavone-glycoside (IG)E genistin, daidzin,
glycitin <502 @o] $hfrEe] len, FFEHCPM)
7} Blgo] S w1 e foH o R 7HAastd
ot X129 CPM-19] 73-¢- T2} genistin, daidzin, glycitin
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