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Quality Characteristics of Tofu Prepared with Tomatoes and Strawberries

Mi-Ja kim - Geum-Soon Park'
Faculty of Food Service and Technology, Catholic University of Daegu, Gyeungbuk 712-702, Korea

Abstract

This research tried to contribute to the diversification and the high quality of tofu products by adding the natural colors from tomatoes
and strawberries, thus providing more attractive colors, greater antioxidative activity, and higher palatability The quality characteristics
of tofu with 4%, 8%, and 12% strawberry juice and 5%, 10%, and 15% of tomato juice were analyzed. Tofu with tomato juice was found
to be higher in transference number, and pH showed a significant decrease as the rate of the addition increased, The antioxidant activity
of tofu with strawberry juice is 37.76~52.12%, and tofu with tomato juice is 41.79~51.51%, with tofu with tomato juice is being higher
than tofu with strawberry juice in antioxidant status DPPH radical scavenging ability. In chromaticity, the L-value and b-value showed
significant decreases as tomato juice was added and when strawberry juice are was added and the values increased. In texture, the
hardness of tofu with tomato juice was found to be significantly more solid than tofu with strawberry juice. For the test of springiness,
the order was as follows: control group> tomato juice 5%> tomato juice 10%. The result of the organoleptic test of tofu showed, tofu
with tomato juice to be significantly brighter in exterior color than tofu with strawberry juice (»p<0.001), in for savory flavor, the result
shows that tofu with 12% strawberry juice added and that with 10% tomato juice added had better flavor. For the test of beany flavor, the
control group is higher than tofu with strawberry juice and tomato juice, and tofu with 10% of tomato juice added was lowest in beany
flavor. In the preference investigation, tofu with 10% tomato juice showed the highest preference after swallowing and in overall status.
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‘ Soybean ‘
!

‘ Washing ‘
!

‘ Soaking in water (at room temperature for 12 hr.) ‘

!
‘ Blending (soybean:water =1:8 w/v) ‘

!
‘ Filtering ‘
!
‘ Collecting soymilk ‘
!
‘ Heating at water bath(90°C) ‘
!
Coagulation
(add strawberry juice, tomato juice, coagulant 0.45%)
!
‘ Pressing ‘
!
‘ Cooling ‘

}
‘ Tofu ‘

Fig. 1. Preparation of tofu

Table 1, Formula of tofu prepared with strawberry juice and
tofu prepared tomato juice

Materials ~ Soymilk  Strawberry juice/  Coagulant
Samples" (mL) tomato juice (%) (%)
C 500 0 0.45
S4 500 4 0.45
S8 500 8 0.45
S12 500 12 0.45
TS 500 5 0.45
T10 500 10 0.45
T15 500 15 0.45
" C: control.

S4: tofu prepared with 4% (20 mL) strawberry juice.
S8: tofu prepared with 8% (40 mL) strawberry juice.
S12: tofu prepared with 12% (60 mL) strawberry juice.
T5: tofu prepared with 5% (25 mL) tomato juice.

T10: tofu prepared with 10% (50 mL) tomato juice.
T15: tofu prepared with 15% (75 mL) tomato juice.
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Fig. 2. Yield of tofu prepared with various concentrations of
strawberry juice and tomato juice.
! See Table 1 footnote for description of sample, a~d Different
letters on the bars indicate significant different at 0£¢0.05,
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Table 2, Physicochemical properties of tofu prepared with
various concentrations of strawberry juice and tomato juice

Physicochemical properties

Samplel)

pH Acidity (%) Turbidity

C 6.36+0.02° 0.19+0.00° 0.3120.00"
S4 5.78+0.01° 0.20£0.00™ 0.32+0.00°
S8 5.57+0.00° 0.20£0.00™ 0.350.00°
S12 5.56+0.00° 0.21+0.01™ 0.42+0.00°
T5 5.61£0.01° 0.20£0.00™ 0.600.00°
T10 5.56+0.00° 0.22+0.01° 0.610.00°
T15 5.41+0.01° 0.24+0.01° 0.62+0.00°
F-value 1923.02"" 6.43" 3038.09""

" See Table 1 footnote for description of sample.

“T Means with different superscripts within a column indicate
significant differences at p<0.05.

**p<0.01, ***p<0.001
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Fig. 3. DPPH radical scavenging activity of tofu prepared with
various concentrations of strawberry juice and tomato juice,
Y See Table 1 footnote for description of sample. a~e Different
letters on the bars indicate significant differences (0<0.05).



Table 3, Color of tofu prepared with various concentrations of
strawberry juice and tomato juice

Hunter color value

1
Sample ) = N 5
C 86.33£1.40°  -1.39+£0.03"  14.27+0.35°
S4 81.67+0.46° 0.95+0.14° 9.690.04°
S8 78.45+031¢  2.93+0.13¢ 9.52+0.15¢
S12 72.44+329°  3.83+0.34° 7.64+0.53°
T5 85.12+0.19  4.29+0.23° 12.97+0.15°
T10 83.08£0.54>  7.23£1.13°  12.60+0.15%
T15 78.63+0.47°  10.05£0.18°  7.23+0.30°
F-value 34617 198.51°" 202.54"

" See Table 1 footnote for description of sample.

“T Means with different superscripts within a column indicate
significant differences at p<0.05.

**%p<0.001
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Table 4, Mechanical properties of tofu prepared with various concentrations of strawberry juice and tomato juice
Mechanical properties
Sample') Hardness Springiness Cohesiveness Chewiness Brittleness
(g/em?) (%) (%) (2 (kg)
C 1283.33+209.84" 84.63+2.52° 71.97+0.46" 234.1320.80° 19.2242.21°
S4 683.00£26.85" 77.20+1.47% 69.25+4.82% 176.21+11.48" 16.7620.40°
S8 653.33+2.88" 71.79+2.89" 64.94+4 347 132.11422.44° 8.24+0.87%
S12 577.0049.16" 65.36+1.94° 60.58+5.72° 104.63+3.59° 7.65+0.36°
T5 1243.33+25.16" 84.03£0.76° 63.50+4.24" 182.67+3.99° 17.63+0.42°
T10 727.00+18.24° 79.80+1.41° 63.71£1.17% 121.27+10.10% 9.86+1.18°
T15 665.33+5.68" 74.84+3.83 53.55+3.60" 110.69+6.24° 9.63+0.25°
F-value 40.53" 2599 6.95" 3832 67.09""

" See Table 1 footnote for description of sample.

** Means with different superscripts within a column indicate significant differences at p<0.05.

**p<0.01, ***p<0.001
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Table 5, Sensory evaluation of tofu prepared with various concentrations of strawberry juice and tomato juice

" Appearance Taste Texture
Sample Flavor
Color Sleekness Savory Beany Sour Hardness Chewiness  Springiness
C 2.66+1.34° 3.80+0.77 4.00+1.46 4.13+0.63  4.20+1.14  3.26*1.16 4.60+0.98* 4.33+0.72 3.86+1.06
S4 3.73+1.62° 3.20+1.37  3.73£1.22 3.40+1.45 4.13£1.55 3.26*1.70 3.26+1.83™ 3.73+0.88 3.40+1.40
S8 4.66+1.11"  3.60+1.24  3.93+1.33 3.93+1.57 3.53+1.45 3.20+1.56 3.06£1.27° 3.40+1.12 3.13+1.45
S12 4.46+1.06° 3.20+1.01 4.26+1.33 3.86:x1.45 3.40+1.40 3.86*1.35 3.60+0.98"™ 3.46+0.74 2.87+0.45
T5 4.06+1.16° 3.33+1.04  3.60+1.24 3.93+0.70  3.53+£1.06 4.13+0.91 4.13+1.24% 4.13+0.83 3.66+0.61
T10 4.60+1.05"  3.73+1.33  3.93+1.03 4.00£1.13  3.00+1.46  3.93+1.09  3.73:0.96™  3.80+0.86 3.80+1.14
T15 5.46+1.18" 3.06+£1.53  3.80+1.56  4.0041.00 3.26+1.70  3.93+1.43  4.00+1.06™  4.60+0.98 3.53+0.63
F-value 7.58"" 1.57 0.39 0.58 1.65 129 2.74" 3.81 1.73
" See Table 1 footnote for description of sample.
2 Sensory scores were assessed on 7 point scale where 1=extremely bad, 7=extremely good. *p<0.05, ***p<0.001
** Means with different superscripts within a column indicate significant differences (p<0.05).
Table 6, Acceptability of tofu prepared with various concentrations strawberry juice and tomato juice
Sample') After swallow Appearance Flavor Taste Texture Overall
C 4.07+0.88" 4.33+0.89™ 3.73+0.88" 3.67+0.72% 3.73+0.70° 3.40£0.90%
S4 3.47+0.87° 3.47+0.31° 4.27+0.83" 3.33+0.45° 3.73+0.44° 3.47+0.51%
S8 4.27+0.49" 3.73+0.44° 3.87+0.41° 3.20+0.37° 2.87+0.96° 3.27+0.38"
S12 4.29+0.88" 4.80+0.77" 4.33+0.86" 3.80+0.86™ 3.80:£0.68" 3.80+0.77°
T5 4.60-+0.98" 4.13+0.83% 4.47+0.74° 4.33+0.94" 4.27+0.59" 4.47+0.63"
T10 4.87+0.74* 5.13+0.84 5.00+0.76" 5.00£0.93" 4.80+0.86" 5.13+0.92%
T15 4.40+0.73" 5.67+0.92" 4.60+0.95" 4.07+0.99" 3.73+0.90" 4.13+0.86™
F-value 2.82" 717" 2.48" 479" 637" 5977

D See Table 1 footnote for description of sample.

2 Sensory scores were assessed on 7 point scale where 1=extremely bad, 7=extremely good.

™4 Means with different superscripts within a column indicate significant differences (p<0.05).
*p<0.05, ***p<0.001
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S o3 2ol gl Br|F H7F TR vl
EnE Hrt FE7F gz vsstAY =4 HU1E
At

FHO 713 HAA ARl & “Z(after swallow)2
B7F 4% F7F FEIF P A UEieH EnfES
10% H7F F77F 4872 P Aosh= Ao 7M=&
A vebsth EvtESE H7F FR7F 2@7]1F U FRE
o =4 H7FE Ao p<0.05914 F23 =S B
2] appearance) 2] 7| E oAM= EI|F AU FH 3.47~
48, EVIES H7} FHE= 4.13~5.672 BY|F HUF 5
of Hlg| EnfEF H7} TR ¥ 52 V|EEE B
Atk &r|(flavor)oll W3 71 E5E tixTo] 3.730.8 7}
FHe 73RS Uedllon W& AU FRE 3.87~
433, ENtES 7} FRE 4475002 EvlEER AU}
FHTo] B oo E Ueger E3 ERtES 10%
A7 FHIL 5.002 ot AEshe Bz fojFez
M =2 7155 E UERATHp<0.05). Sktaste)oll Ttk
7|ZEAME ENLES 10% A7} 5.0, EVLES 5% A7}
433, EUIESF 15% A7} 4.07, 2 3.67, 7] 12%
7} 3.8, BU)F 4% A7) 333, BU1F 8% HUF 32 &
o7 yeh dizTd HlaE EntESF HJU7F 7Rl
4.07~5.0%2 BFo|Fo g ot A5ehe 2102 YEte
o, 25X ErESF 10%3H7F TR 7P =2 A
IE YeRdth AzMtexture)?] 71EEE EVLES 10%
A7F FHEI7F 48002 tjEv 9 EF Hrkel vls] 7
=4 Yehtom AAAHQ 7] S (overal)ol A= T2
3.40, B71% H7F 55 3.27-3.80, BEVIES HUF TR
413~5.1302 ENEZF 10% JA7P7} 513082 AFss=
Aoz YeElg 7M=& 7|5 S Bk ol9t o] &
NEEFY B7|F5S JU7He 7R dsHAA BUF
of w3 EntEF H7t FHEIF TR IAHAHQA FIFE
U 58] BEvtER 10% W7PF FRe 71EEE w9

e
=
= =
S odE M Ag® At sEow Ard:

V. 8

EnESF 5%, 10%, 15%, B715 4%, 8%, 12%< A7}
st} FHo] FHEARS AR Ay 88 ENESS
7R TR FEo] A Uehwem, pHe 7t HlE
o] F7istell e}t FoFHeE S, F AM=E pH
o} vt o] kS Rt} &4ksls DPPH radical &7
oA B7|F M7t T s 37.76~52.12%, Er}
ES H7F TR EAL 41.79-51.51%F HoH
EnES H7t 7Rl BriF A7F 7Rl vlE =
Al YeRT s 2759 ERfESS J7HETS L
3 b FoFo g HadtE AL BHYA, age
S7Fke 43S BATE Textureol Al Z311/d(hardness)>

Enteg 9|5 ke we #asd 191

D7E Vb FREG BErtESE U TR foFew
o] S@shAl UERSEAL B8 A (springiness)S HET > E
NEE 5% > BEULES 10% O 2 UEyth TR &
SHAANA 23] A(color)oll Wt FEv BVIF H7
Tl v EvtESE H7F TR froldoE o B
YERE S H(p<0.001) 1A% UKsavory)> B715 H7F F
FoAME 12% H7F FH, EvESE H7F FRelAE
10%37F FHolA 143 glo] &2 AFES B, F
Hl#Bk(beany)S TIZT°o] B7|5H ErfESFS H7IgH
ol Bl 7 =4 UEster, ErtESE 10% 7t
oA e AEE BAT TR 7S5 AbeA A
1 & “Z(after swallow)Z} HA| A 7] 5 Z(overall)ol
A& ERES 10% d7F F57F 718 52 7185 E B
At

webA] o] AR B uw EvES 10%s /I
TR F43 islso] skl VSRV =95 o
AR FF A FA Y 2 7|HA ENLESE 10%
HA7hek EnfERRS &8-S st ErtEFHFY A
o] B8 Aot
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