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Abstract

This study was performed to investigate some quality characteristics of tofu prepared from soybean milk and various sea-
weed(Undaria pinnatifida, Laminaria japonica, Porphyra tenera, Enteromorpha sp., Codium sp.) pulps in the ratio of 9:1(v:v) with
20% MgCly. The yields of tofu containing Undaria pinnatifida, Laminaria japonica, ot Enteromorpha sp. increased but Porphyra ten-
era, Codium sp, decreased in comparison with tofu prepared from whole soybean milk. The protein content of tofu containing
Undaria pinnatifida, Laminaria japonica, Porphyra tenera, or Codium sp. increased but Enteromorpha sp. decreased in comparison
with the tofu prepared from whole soybean milk. The content of Ca in Undaria pinnatifida, Porphyra tenera added tofu was higher
than that of the tofu prepared from whole soybean milk or other seaweeds added tofu. In sensory evaluation the texture, color,
taste of tofu were favored with the addition of sea mustard(Undaria pinnatifida) pulp than that of the tofu prepared from whole
soybean milk or tofu prepared orther seaweed. Tofu prepared was possible with adding 0.5~1.5% sea mustard to soybean milk
but the feasible added amount level was 1% of sea mustard. The yields, protein Ca, and K content of tofu were increased by
the more adding amount of sea mustard than that of the tofu prepared from whole soybean milk. The hardness values of 1%
sea mustard added tofu were decreased than that of the tofu prepared from whole soybean milk ; on the other hand, elasticity,
cohensiveness, gumminess and brittleness of tofu with sea mustard increased. The L and a values of tofu were lower and b val-
ues were higher with the addition of 1% sea mustard. The content of histidine, tyrosine, leusine, and phenylalanine were dec-
reased but the other amino acid were increased in tofu prepared from 1% sea mustard pulp added to soybean milk. The satu-
rated fatty acid and monoene fatty acid content of tofu were increased and Cig:2, C1g:3(7), Cis:3, Con:5 0f polyene fatty acid were
slightly decreased in tofu prepared from 1% sea mustard pulp added to soybean milk.
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Fig. 1. Typical texture profile analysis curve
from universal testing machine.
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Table 1. Comparison of yield and proximate composition on tofu prepared from soybean milk and seaw-

eeds with MgCl. (unit :%3)
Seaweeds Seaweeds Conc. (%) Yield(g)a Moisture(%) Protein
None - 234.0 78.4 7.68
Undaria pinnatifida 1% 266.4 80.4 8.78
Laminaria japonica 5% 275.0 81.2 8.13
Porphyra tenera 5% 228.0 77.2 8.80
Enteromorpha sp. 5% 237.3 79.0 7.56
Codium sp. 5% 229.0 78.0 8.74

a) Fresh tofu abtained form 1 liter of soybean milk, soybean milk and seaweed pulps.
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Table 2. Comparison on mineral contents of tofu prepared from soybean milk and seaweeds with MgCl,
(Unit : mg %)

Sea weeds Sea weeds Conc.(%) Ca Mg K Na
None 0.0 214 626 482 147
Undaria pinnatifida 1.0 220 610 623 166
Laminaria japonica 5.0 211 688 960 211
Porphyra tenera 5.0 238 662 719 125
Enteromorpha sp. 5.0 183 592 585 122
Codium sp. 5.0 194 610 310 115

Table 3. Sensory score of tofu prepared from soybean milk and seaweeds with MgCl;

Sea weeds Sensory attributes
Sea weeds

Conc. (%) Taste Color Texture
None 0.0 4.00+0.20° 3.80£0.22° 4.10+0.21°
Undaria pinnatifida 1.0 4.13+0.13 4,34+0.21* 4.36+0.18°
Laminaria japonica 5.0 3.84+0.19%® 4.10+0.19%® 4.24%0.20%
Porphyra tenera 5.0 3.43+0.21% 2.43%0.15¢ 2.86+0.144
Enteromorpha sp. 5.0 3.29+0.36° 3.29+0.06° 3.00+0.19¢
Codium sp. 5.0 3.43+0.24> 4.14+0.20° 3.14£0.16°

Values are Mean + SE. Means with same letter within a columm are not significantly different at p<0.05 level by Dun-
can’s multiple range test.
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Table 4. Comparison of proximate conuposition Table 5. Comparison mineral content of tofu

of tofu prepared from saybean milk and added prepared from soybean milk and added amount of
amount of sea mustard(Undaria pinnatifida) with sea mustard(Undaria pinnatifida) with MgCl,
MgCl: (unit : %) (unit : mg%)

Sea mustard Sea mustard

O

Yield(g)®  Moisture Protein a Mg K Na

Conc. (%) conc. (%)
0.0 239.0 77.5 7.56 0.0 217 611 481 140
0.5 244.0 78.0 7.92 0.5 239 577 499 150
1.0 265.5 78.2 8.75 1.0 226 643 583 158

1.5 273.0 79.4 9.95 1.5 242 635 635 153
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Table 6. Sensory of tofu prepared form soybean
milk and added amount of sea mustard(Undaria
pinnatifida) with MgCl:

Sea mustard Sensory attributes

conc(/ ) Taste Color Texture
0.0 4.00i().13a '3 85+0 14h 3.90i0.12b
0.5 4.03+£0.14*  4.20%0.18" 4.13+0.18%®°
1.0 4.15%+0.09° 4.39x0.20° 4.30+0.13*
1.5 4.12+0.11* 4.42x0.16* 4.25%0.15°

Values are Mean+SE. Means with same letter within a
columm are not significantly different at p<0.05 level
by Duncan’s multiple range test,
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Table 8. Comparison in color values of tofu pre-
pared from soybean milk and the added amount of
sea mustard(Undaria pinnmatifida) with MgCl,

Sea mustard Color value

Conc. (%) Ly a? b
0 81.42 1.98 14.65
1 78.79 —2.24 15.59

1) Lightness(L), 100 : perpect white, 0 : black, 2) Red-
ness(a), + : red, 0 : gray, — : green, 3) Yellowness
(b), +:yellow, 0 : gray, — :blue

Table 7. Texture properties of tofu prepared from soybean milk and sea mustard (Undaria pinnatifida)

with MgCl,
Sea mustard Hardness Elasticity Cohesiveness Gumminess Brittleness
Conc. (%) (Az /A1) (Kg) (Kg)
0 0.54 0.52 0.25 0.13 0.07
i 0.41 0.69 0.33 0.14 0.10




534 Y} ARG - A

Table 9. Comparison of amino acid composition
of tofu prepared from soybean milk and the added
amount of sea mustard(Undaria pinnatifida) with

A F9 FE A

Table 10. Comparison of fatty acid composition
of tofu prepared from soybean milk and the added
amount of sea mustard(Undaria pinnatifida) with

MgCl, (unit : um/g) MgCl; (area %)
Amino Add mount of sea mustard(%) Amino Fatty Add amount of sea mustard(%) Fatty
acid 0 1 acid acid 0 1 acid
Asp 45.41 48.75 3.34 Cis:o 0.09 0.12 0.03
Glu 50.78 52.14 1.36 Cisuo 12.97 13.29 0.32
Ser 44.56 50.10 5.54 Cis:o 3.91 4.03 0.12
Gly 47.40 51.62 4.22
His 21.21 18.07 —3.14 Y saturates 16.97 17.44 0.47
Arg 48.25 51.57 3.32 Cigy 0.15 0.17 0.02
Thr 37.14 40.15 3.01 Cug: 21.11 21.40 0.29
Ala 41.66 44.37 2.71
Pro 59.49 61.01 1.52 J_monoenes 21.26 21.57 0.31
Tys 142.89 116.22 —26.67 Cre.
Val 38.72 72.12 33.40 iz 0.11 0l2 o0l
Cisz 51.05 50.52 0.53
Met 29.03 29.87 0.84 _
Cig:3(7) 0.41 0.28 0.13
Cys 23.20 25.02 1.82 Cus. 8.74 838 —~0.36
Ile 33.04 35.49 2.45 o3 ' ' ‘
Cas 0.47 0.51 0.04
Leu 65.19 59,87 —5.32 Con. 0.38 0.36 ~0.02
Phe 29.21 28.08 -1.13 05 - ' .
Lys 4.96 16.09 11.13 Y polyenes 61.16 60.17 —-0.99
Total 762.14 801.34 39.20
o i TEFA(%) 81.31 8058  —0.70
TUFA /TSFA 4.86 4.69 —1.45
6. 0|9 27} SEo| X|abAt TAS TPEA /TMEA 2.88 279 —3.19
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TEFA : total essential fatty acid, TUFA : total unsatu-
rated fatty acid, TSFA : total saturated fatty acid,
TPEA : total polyenoic fatty acid, TMEA : total mon-
oenoic fatty acid.
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