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Development of Tofu from White Sesame Meal and Job’s Tears
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ABSTRACT

The aim of this study was to develop tofu from white sesame, job’s tears, and corn.
The optimum ratio of white sesame, job’s tears, and corn, heating and coagulation conditions were
investigated. The optimum ratio of white sesame meal and job’s tears was 0.69 : 0.31 with no corn
because the product had low cohesiveness. The optimum heating condition was 90 + 2°C for 10 min
and coagulation condition was magnesium sulfate 3% of raw material weight for 40 min.
The chemical, microbiological, and textural qualities of the product were analyzed. Protein, fat,
carbohydrate, fiber, and ash were 71.44 +0.11,15.67 £0.02,4.23 +£0.09, 6.49 +0.04, and
2.07 £ 0.14% (wet basis), respectively. The total plate count was 23 + 5.77 cfu/g. Yeast and mold
count was less than 10 cfu/g. TBA value was 0.06 + 0.00 mg malonaldehyde/kg. Hardness was

448.80 + 4.95 g. Springiness and cohesiveness were 1.00 + 0.00 and 0.45 £ 0.04, respectively.
Key Words: tofu, sesame, job’s tears, response surface methodology
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Table 1 Ratios of sesame meal, job’s tears, and corn for the optimum ratio study.

Ratio 1 Ratio 2 Ratio 3 Ratio 4 Ratio 5 Ratio 6 Ratio 7 -9

Sesame meal 1 0.80 0.80 0.60 0.60 0.60 0.74
Job’s tears 0 0.20 0 0.40 0 0.20 0.13
Corn 0 0 0.20 0 0.40 0.20 0.13
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Table 2 Effects of the ratio of sesame meal, job’s tears, and corn on total solid in milk mixture, yield,

moisture content, and texture profile analysis of tofu.

Ratio  Total solid (%) Yield (%) Moisture (%) Hardness (Q) Cohesiveness
1 5.09+0.01° 99.01+0.62 ° 72.14+1.55 % 361.63+4.41° 0.46+0.03 °
2 4.49+0.02° 84.06+0.29 ° 70.93+2.27 *° 254.47+21.23 % 0.49+0.06 **
3 4.37+0.01° 77.70+0.88 ° 70.85+3.04 260.43+23.81° 0.510.04 **
4 4.12+0.01 ° 64.64+1.02 ° 71.86+2.33 226.47+12.81° 0.57+0.02 *°
5 4.06£0.01" 59.54+1.71 " 72445167 227.63£13.94°  0.48+0.03"
6 4.01£0.02" 62.12+0.88 ° 71.26+1.66 > 191.97+15.03 ° 0.51+0.02 **
7 4.21+0.01" 76.22+0.83 ° 71.1240.78 > 280.30+18.06 0.54+0.08 **
8 4.31+0.01 ¢ 76.42+1.33 69.75+2.06 ° 261.7745.37 ° 0.58+0.06 *°
9 4.25+0.02 ° 75.35+0.92 ° 73.56+2.62 ° 241,83+15.36 0.58+0.12 °

' Values followed by different letter within the same column are significantly different. (P % 0.05)



SESAME SESAME SESAME

A. =437 B. =§i:§% C. =713
= tzg = 9522 = 71Z§
= 4431 = 7§. § a7L
= 1511' = 3 =71
= 43 - 87 .72

1 §§ -7
= %gg = 05 =722
mm above = above mm above

CORN JOBI CORN JOBI
SESAME SESAME

{=l=l=]=l=l=]=l=T=]

111 Jolmmia ] ]|
M

gawm' intninb b bbb
2 NN OBt R

L] (ool ] ||

JOBI CORN JOBI CORN

Fig. 1 Response surface contour plots for effects of the ratio of sesame meal, job’s tears, and
corn on (A) total solid in milk mixture, (B) yield, (C) moisture content, (D) hardness, and (E)
cohesiveness of tofu which were fitted with (A) v=2.688*x+2.435*y+4.956*z, (B) v=15.102*x
-1.449*y+99.520%z, (C) v=71.294*x+72.371*y+71.442*z, (D) v=295.484*x+317.650*y
+358.921*2-530.739*x*y—625.074*x*z-490.491*y*z, and (E) v=0.533"x-0.623*y+0.450*z
+0.498*x*y+0.0340*x*z +1.880*y*z when X, y, and z were code of job’s tears, corn, and

sesame (0 - 1), respectively.
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Table 3 Effects of heating temperature and time on yield, hardness, and sensory evaluation scores in

color, taste, texture, and overall acceptability of tofu.

Temp. Time ) Overall
Yield (%) Hardness (g) Color Taste Texture

(’C)  (min) acceptability

85 5  66.34+0.87" 204.55+30.73° 6.47+0.75"° 5.98+1.24°° 4.70+1.12° 5.35+1.02%
85 10 68.08+0.63° 194.80+25.74° 6.57+0.74° 5.83+1.33°° 4.77+1.13° 5.53+0.95™
85 15 70.95+0.75 219.08+32.27° 6.50+0.79°° 5.70+1.12° 4.73+1.39° 5.48+0.93"
90 5 72.67+1.10° 282.47+31.90° 6.62+0.78"° 5.62+1.37° 527+1.41° 593+1.27°
90 10 77.98+1.34° 357.90+51.26° 6.38+0.72° 6.12+1.26° 598+1.37°  6.45+1.05°
90 15 80.27+0.37° 349.53+62.65° 6.50+0.75"° 5.95+1.24%° 558+1.24° 5.73+0.90™
95 5  80.40+0.51° 398.22424.95° 6.40+0.74° 5.78+1.37°° 4.98+1.03° 5.48+1.07"
95 10 83.34+0.91° 435.95+40.57° 6.38+0.69° 6.10+1.04° 4.97+1.18° 5.55+1.00™
95 15 86.54+1.48" 494.78+63.73"  6.67+0.84° 567+1.17°  4.70+1.17°  5.12+1.04°

" Values followed by different letter within the same column are significantly different. (P = 0.05)
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Fig. 2 Response surface contour plots for effects of heating temperature and time on (A) yield, (B)
hardness, and (C) cohesiveness of tofu which were fitted with (A) z=77.155+7.486*x+3.058"y
-1.033*x*x+0.382*x*y-0.269*y*y, (B) z=333.152+118.419*x+29.694*y-5.403*x*x+20.508*x*y
-4.778*y*y, and (C) z=0.56-0.047*x-0.004*y-0.033*x*x-0.01*x*y-0.004*y*y when x and y were
code of heating temperature (-1:85, 0:90, 1:950C) and time (-1:5, 0:10, 1:15 min), respectively.
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Table 4 Effects of coagulants on yield, hardness, cohesiveness, and overall acceptability of tofu.

Concentration , , Overall

Type Yield (%) Hardness (g) Cohesiveness

(% of raw material wt.) acceptability
CaSo, 1 83.01 £0.40°  400.23+35.39°  0.53+0.01° 6.50+1.36""
CaSo, 2 87.68 +1.97° 407.58x44.77"  0.52+0.02 6.47+1.28"
CaSo, 3 79.82 +1.31°  334.72+21.25°  0.49+0.02° 6.22+1.46"
MgSO, 1 79.86 +0.95° 372.58+42.28°°  0.49+0.01° 6.48+1.37%
MgSO, 2 83.33 +1.54° 414.85+31.17"°  0.50+0.03% 6.58+1.44%
MgSO, 3 86.37 +1.65° 452.18+33.39°  0.50+0.01° 6.68+1.53°

No-coagulant 78.06 +0.30°  339.63+42.86° 0.56+0.03° 5.22+1.30°

“*Values followed by different letter within the same column are significantly different. (P < 0.05)
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Table 5 Effects of coagulation time on yield, hardness, cohesiveness, and sensory evaluation scores

in texture and overall acceptability of tofu.

Coagulation time ) ) Overall
Yield (%) Hardness (Q) Cohesiveness Texture
(min) acceptability
20 85.99+0.74°  375.12+11.08° 0.5120.03°  5.60+1.54°  6.20+1.23"
30 86.35+0.25"  428.22+23.81° 0.51+0.03" 6.22+1.46°  5.98+1.20°
40 85.32+0.24°  432.08+24.41° 0.45+0.03" 6.15+1.44°  6.55+1.24°

“® Values followed by different letter within the same column are significantly different. (P % 0.05)

Table 6 Chemical compositions of finished tofu and soft tofu.

Tofu Moisture (%)  Protein (%) Fat (%) Carbohydrate (%)  Fiber (%) Ash (%)

Tofu 71.44+0.11°  15.67+0.02° 4.23+0.09 6.49+0.04° 0.10+0.01* 2.07+0.14°
Soft* 90.0° 43° 1.9 29° 0.1° 0.8°

*® Values followed by different letter within the same column are significantly different. (P % 0.05)

" Soft tofu made from soybean (Nutrition Division, Department of Health, Ministry of Public Health, 2535)
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