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Development of Protein Enriched Hard Tofu from Black Sesame

Pongthep Kertnat' and Panjaras Leukajornl

Abstract

The aim of this study was to develop protein enriched hard tofu from black sesame. The optimum
of black seasame (2, 4 and 6 percents) and two types of coagulants (magnesium sulfate, calcium sulphate)
were investigated. The results showed that the optimum of black sesame and types of coagulants was 2
percent and magnesium sulfate 3% of raw material, With the L*, a* and b* and moisture were 43.98, 1.1,
4.42 and 72.9 percent respectively. The sensory evaluation found that the overall acceptability was the
most accepts (6.85) with non significance (p 20.05) from others formular but difference significance (p <
0.05) from formular 6 (6% black sesame, calcium sulphate) The nutrition value of total formular was
iﬁcreased by increasing the black sesame. The chemical of the product were analyzed. Fat, protein,

carbohydrate, fiber and ash were 5.36,17.53,7.55,0.13 and 2.13 respectively.

Keyword: tofu, soybean, black seasame

: Faculty of Liberal Art. Rajamangala University of Technology Srivijaya, Maung, Songkhla.
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1 43.98+1.41 1.1£0.05 4.4240.12 72.9 £0.05*

2 34.60+1.08 2.070.03 4.2620.15 72.3 £0.05

3 32.64+1.05 1.76+0.04 3.4620.09 63.7 £0.05

4 37.03£1.11 1.230.05 2.39+0.16 67.7£0.05

5 32.61£0.97 1.5620.04 1.94%0.18 65.1+0.05

6 30.84+1.23 1.28+0.03 1.490.13 63.9 £0.05

WY : gash 1 -6 Tanumimnorufedrsumsei 3.1
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4.2 wamsmaavmsmém%’1mN&Tmﬂﬁzmﬂé’fnﬁamaan%ﬁud’iam‘%mmmszmmw]
Y

a LAY < a o 1 @
namslsziiivquammelssamdudrvoadifuduaiuadnd ¢ gATADANANYIY

v v @

v 4 '
Audnuuzsing & ndu sad e duriminznusens Wunwanzuuui ldeg luszdureu
3 v = 4 ¥ g g a - = £ v v @
Laﬂu@ﬂﬂﬂ%ﬂ‘ﬂﬂquﬂa']\i Iﬂﬂﬂlﬁ1ﬁllﬂl\3!ﬁ§”\ﬂﬂ1ﬂﬁ 6 aas NﬂaﬂguuuﬂTQﬂ?uﬂsgﬁTﬂﬂNWﬁﬂQ

A1519N 4.2

$ 1 a 12 v @ < a o v 1
M319N 4.2 mmaaﬂzuuumsaamuwNﬁ’mﬂszamanmmmz%ﬁ’uwasmwmmzﬂ‘uma &

g

gasn AMANY UL

=

anNYUY a nay SHWA Woduia  AnuwseusIy

b a

1 6.38+0.19 6.73+0.20 7.10£0.16°  6.60+0.21°  6.58+023" 6.85+0.19"

2 6.73£0.16°  6.75+0.16°  6.80+0.14° 6.50£0.18"  6.7240.20°  6.83+0.15"

3 6.75£0.17°  6.72+0.18°  6.70+0.17° 6.23+0.19°  6.45+0.21°  6.62+0.16"

4 6.50£0.18"  6.73+0.16°  6.48+0.17" 6.27+0.19°  6.60£0.19°  6.57+0.17"

5 6.50£0.19°  6.50£0.16°  6.55+0.17" 6.20£0.19"  6.57£0.19°  6.48+0.19"

6 6.2020.21°  6.13£0.19°  6.37£0.17°  5.70:0.22" 6.13£024°  6.07+0.19°

MM : gash 1 -6 Tanumnuwsu@edsuais1ef 3.1
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4.2.1 mudnualsing

namsdsziliumalseamduia@siei 4.2) WuNAZLUUMsTON U Avndn Y e
veumfuiadsuandidmdnsagsng nuNRzIUUMseNS UM AT 1 uazgashi 6 uaneg
nuediiiudiiymeada (p<0.05) fugasii 2, gast 3, gasii 4 uazgasi 5 undus Tnaliazuuy
m:iU@il%”um?;aﬁ’mﬁ“ﬂymzﬂ’smgmaazﬁ’wﬁ’uﬁam’%mwﬁwqaﬁqﬂﬁa gasfi 3 1ML 6.7520.17

4.2.2 Aaanyarmud

namsUszdumedszamduia@isii 4.2) AuanyazveuMfuiuaSunddud
wutwhfuiaasuadigasii 1, gasti 2, qas 3, qast 4 uazgast 5 azuuuniseaniumas i
UANANAY (p>0.05) Lmummammmqumimmmmw 6 PENNNITIAYNIADA (p<0.05)

° g oy
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4 9 a4 A o '@
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a v o = Y v a a o EY 2 U
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A
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Fuly 245 26 1.5 6.12

UAALTYY 1,130 1,625 495 43.81

Woawesa 2,770 3,027 10 0.36

wnTeiiy 8.5 10 1.50 17.65

v
= IS

Nome : gash 1 Ianunmesu@eInuaisei 3.1



28

: ‘ o =1 < a o = @ )
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(ouvaz) gasuasgIe gasii1
(%wet basis)

AT 71.44£0.11 72.9 £0.05

TisAu 15.670.02 17.53+0.02

Tuaiy 4.23+0.09 5.3620.08

a3 1u'laiasa 6.49+0.04 7.55+0.08
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i 2.07+0.14 2.13+0.08
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MANUIN Y

a d a
Nﬂﬂ153!ﬂ§13ﬁﬁ1ﬂ]ﬂﬁaﬂ

HamsnaasumMIseNSUMIYseanauda

Y L
Muanyaziling

Estimates

Measure: MEASURE 1

FACTOR 95% Confidence Interval

1 Mean Std. Error | Lower Bound | Upper Bound

1 6.383" 195 5.992 6.774

2 6.733° 163 6.407 7.060

3 6.750° 170 6.409 7.091

4 6.500° 183 6.133 6.867

5 6.500° 188 6.123 6.877

6 6.200" 208 5.784 6.616

Pairwise Comparisons
Measure: MEASURE 1
N 95% Confidence Interval for

(D ) Difference Difference(a)

FACTORI1 FACTOR1 (1-J) Std. Error | Sig.(a) | Lower Bound Upper Bound

1 2 -.350(*) 143 .018 -.637 -.063
3 -.367(*) 179 .045 =25 -.008
4 =11 210 581 =537 304
5 2 226 .608 -.570 336
6 183 232 433 -.281 .648

2 1 .350(*) .143 .018 .063 .637
3 -.017 .169 922 -.354 321
4 233 183 207 -.133 .599




233
33(%)
367(%)

.017

250

250
.550(%)

117

=238

-.183
-.533(*%)
-.550(*)

-.300

-.300

T

—

226
.022
.045
922
.057
167
.008

.000
.146
.608
226
167
.000
.078
433
.022
.008
.146
.078

615
.988
025
354
.508
.607
952
D3
133
.008
316
.708
570
149
107
316
.635
281
-.079
-.148
.108
.035




Y =
U

Estimates

Measure: MEASURE 1

FACTOR 95% Confidence Interval

1 Mean Std. Error | Lower Bound | Upper Bound

1 6.733"° 199 6.336 7.131

2 6.750° 157 6.436 7.064

3 6.717° .180 6.357 7.076

4 6.733" 156 6.420 7.046

5 6.500" 163 6.175 6.825

6 6.133" 186 5.762 6.505

Pairwise Comparisons
Measure: MEASURE 1
Medt, 95% Confidence Interval for

9] ) Difference Difference(a)

FACTORI1 FACTORI1 I-J Std. Error Sig.(a) | Lower Bound Upper Bound

1 2 -.017 .129 .897 -.274 241
3 .017 216 .939 -415 448
4 .000 192 1.000 -.384 384
S 233 209 270 -.186 .653
6 .600(*) .245 .017 AL 10 1.090

2 1 .017 429 .897 =241 274
3 .033 .199 .868 -.365 432
e .017 162 919 -.308 341
5 .250 .195 .205 -.140 .640
6 .617(*) 228 .009 .160 1.074

3 1 -.017 216 .939 -.448 415
2 -.033 .199 .868 -.432 365




-.017
217
583(%)
.000
-.017
017
233
.600(*)
-233
-250
-217
-233
367(%)
-.600(*)
-.617(*)
-.583(*)
-.600(*)
-367(*)

119
35
178
192
.162
S1119
.145
176
209
8LOS
135
145
174
245
228
178
.176
174

222
487
.939
384
.308
256
523
953
.186
.140
.053
.056
716
-.110
-.160
=228
-.247
-.017
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Estimates

Measure: MEASURE _1

FACTOR 95% Confidence Interval

1 Mean Std. Error | Lower Bound | Upper Bound

1 7.100" 162 6.776 7.424

2 6.800" 139 6.521 7.079

3 6.700" 166 6.369 7.031

4 6.483" 165 6.153 6.814

5 6.550" 166 6.217 6.883

6 6.367" 173 6.021 6.712

Pairwise Comparisons
Measure: MEASURE 1
Meaft 95% Confidence Interval for

) ) Difference Difference(a)

FACTORI1 FACTORI1 2)) Std. Error | Sig.(a) | Lower Bound | Upper Bound

1 2 .300(*) 321 .016 .059 541
3 .400(*) 174 .025 053 747
4 .617(%) .180 .001 256 977
5 .550(%) 218 .014 .114 .986
6 .133(F) 212 .001 .309 1.158

2 1 -.300(*) 121 .016 -.541 -.059
3 .100 135 463 =171 371
4 317(%) 143 .031 .029 .604
5 .250 177 .164 -.105 .605
6 A433(%) 167 .012 .099 .768

3 1 -.400(*) 174 .025 -.747 -.053
2 -.100 135 463 —371 171




(o]

217
150
333
+=617(*)
=317(*)
~217
-.067

134
173
.192
180
.143
134
.156
170
218
SISTA
=173
156
.143
212
167
o2
.170
.143

111
390
087
.001
031
111
672
494
014
164
390
672
204
.001
012
087
494
204

-.051
=197
-.050
-977
-.604
-.485
-.380
-223
-.986
-.605
-.497
-.246
-.102
-1.158
-.768
=717
-.456
-.469
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Estimates

Measure: MEASURE _1

FACTOR 95% Confidence Interval

1 Mean Std. Error | Lower Bound | Upper Bound

1 6.600° 204 6.192 7.008

2 6.500° 179 6.142 6.858

3 6.233° 192 5.848 6.618

4 6.267° 187 5.892 6.641

5 6.200° 194 5.813 6.587

6 5.700" 224 5.252 6.148

Pairwise Comparisons
Measure: MEASURE 1
R 95% Confidence Interval for

) @) Difference Difference(a)

FACTORI1 FACTORI1 ) Std. Error | Sig.(a) | Lower Bound | Upper Bound

1 2 .100 gl5i1 Sl -.203 403
3 367 Y205 .108 -.083 .817
4 .33 241 ole -.148 815
5 400 283 .092 -.067 .867
6 .900(*) .260 .001 .380 1.420

2 | -.100 151 S11 -.403 .203
3 267 147 .075 -.028 561
4 233 167 .168 -.101 568
5 .300 191 122 -.082 .682
6 .800(*) 202 .000 .396 1.204

3 1 -.367 225 .108 -.817 .083
2 | -.267 .147 .075 -.561 .028




-.033
033
533(%)
-.333
-233
033
067
567(%)
-400
-.300
-.033
-.067
500(%)
-.900(*)
-.800(*)
-.533(*)

-.567(*)

-.500(*)

822
841
.004
171
168
822
674
.001
.092
122
841
674
.001
.001
.000
.004
.001
.001




Y 4'1’ U
MUIHDTUNT

Estimates

Measure: MEASURE 1

FACTOR 95% Confidence Interval

1 Mean Std. Error | Lower Bound | Upper Bound

1 6.583" 230 6.122 7.044

2 6.717° 202 6.312 7.121

3 6.450° 210 6.030 6.870

4 6.600° 192 6.216 6.984

5 6.567" 192 6.182 6.952

6 6.133" 242 5.649 6.617

Pairwise Comparisons
Measure: MEASURE_IV
Meat 95% Confidence Interval for

(D ) Difference Difference(a)

FACTORI1 FACTORI I-D Std. Error Sig.(a) | Lower Bound Upper Bound

1 2 -.133 134 325 -.402 136
3 133 p.) 551 =311 578
4 2017 245 .946 -.506 473
-5 .017 245 .946 -.474 507
6 450 284 118 -.118 1.018

2 1 2133 134 325 -.136 402
3 .267 .194 TS =122 .656
- 117 .206 573 -.296 .529
5 .150 225 .507 -.300 .600
6 .583(*) 244 .020 .096 1.071

3 1 =133 222 551 -.578 311
2 -.267 .194 175 -.656 122




-.150
=117
317
.017
=117
150
.033
467(%)
=017
-.150
117
4033
A433(%)
-.450

-. 58818
7817
-467(*)
-.433(*)

282
.509
.100
946
573
282
.829
.008
946

-.426
-468
-.062
-473
-.529
-.126
=273

126
235
696
506
296
426
340
.808
474
300
468
273
779
118
-.096
062
-125
-.087




MUANNTOUIIN

Estimates

Measure: MEASURE ]

FACTOR 95% Confidence Interval

1 Mean Std. Error | Lower Bound Upper Bound

1 6.850° 187 6.476 7.224

2 6.833" 148 6.538 7.129

3 6.617° 159 6.298 6.936

4 6.567" 170 6.226 6.907

5 6.483" 193 6.096 6.870

6 6.067° 193 5.681 6.452

Pairwise Comparisons
Measure: MEASURE _]
Mend 95% Confidence Interval for

69) ) Difference Difference(a)

FACTORI1 FACTORI1 (I-)) Std. Error | Sig.(a) | Lower Bound Upper Bound

1 2 .017 116 .886 -.215 .248
3 2. 9% .185 211 -.136 .603
4 283 .195 151 -.107 .673
5 367 245 .140 -.124 .857
6 783(*) 239 .002 .305 1.262

2 | -.017 116 .886 -.248 215
3 217 145 .140 -.073 .506
4 267 165 A11 -.063 .597
S .350 .207 .096 -.064 764
6 767(%) .209 .001 .349 1.184

3 1 -.233 185 211 -.603 .136
2 =217 .145 .140 -.506 .073




.050
133
.550(*)
=283
=267
-.050
.083
.500(*)
=367

=350
=133
-.083
417(%)
-.783(*)
- 767(*)
= 580(£)
-.500(*)
-417(*)

729
370
.001
151
J
129
.598
.001
.140
.096
370
598
.004
.002
.001
.001
.001
.004

-.238
-.162
235
-.673
=597
-.338
=232
225
-.857
-.764
-.429
-.398
2137
=1.262
-1.184
-.865
=175
-.696
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