g5l k3] 2] vol 26, No. 4, Dec. 1983
J. Korean Agricultural Chemical Society

AF KE EAE HFEE 26 SEd
obB| Al BBIEERES] 4%

BnoE ®BR-FMAA

AR BHAE ARTEH
(1983w 10¥ 279 <==])

Characteristics of Amino Acid Fortified Tof« Manufactured
by Coprecipitation of Whey and Soybean Proteins.

Jae-Joon Wee and Hyong-Joo Lee

Dept. of Food Science and Technology, College of Agriculture,

Seoul National University, Suwon, Korea

Abstract

To investigate the characteristics of amino acid fortified tofu manufactured by copr-
ecipition of cheese whey and soybean proteins, experimental tofus were made from
various mixtures of whey, whey powder, and soy milk, and general and amino acid
compositions and physical properties were analyzed. Physical characteristics such as
elasticity, hardness, and brittleness of the whey-soybean tofu were very similar to those
of traditional tofu but color of the whey-soybean tofu was lighter than that of soybean
tofu. The contents of total solids and protein of traditional tofu were about 19% and
13%, respectively, while those of the whey-soybean tofus were 17.3%~18.1% and
10.9~11.3%, respectively. The 5~15% of lactose in whey-soymilk mixture was
transferred into the tofus. The content of sulfur-bearing amino acids in the fortified tofu
from 3 :1 mixture of whey and soymilk was 3.8g/100g protein which indicated about
50% fortification of the amino acids as compared to the traditional tofu which contained

2.54g/100g protein of the sulfur-bearing amino acids.

CaCl; 5= 0.0125M, pH 6.5~7.5, &% 70~80°C
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Table 1. Composition of soymilk, whey, whey powder and mixtures.

Components SM W WP W1 =: SlM W3: :SIM Wl:_glc&n.
(% W/W)

Moisture 94.3 94.2 4.1 94.2 94.2 83.3
Total solids 5.7 5.8 95.9 5.8 5.8 16.7
Total nitrogen 0.52 0.14 2.1 0.32 0.27 0. 52
Crude potein 3.0 0.88 13.6 2.0 1.6 3.2
Crude fat 1.3 0. 59 0.82 0. 77 0. 66 0.81
Reducing sugar 0. 20 3.9 74.0 2.0 3.0 8.9
Total suagar 0.95 3.9 74. 6 2.6 31 10.5
Ash 0. 48 0. 44

% SM: sbymilk, W: whey, WP: whey powder

6.9 0. 45 0. 43 2.2

% WP Soln: Two hundred and fifty grams of whey powder was dissolved in 1/ of water.
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Table 2. Amino acid composition of whey and soymilk protein

Amino acid Lys Thr Val Ile Leu Phe Met Cys Cys+Met His
(g amino acid/100g protein)
Soymilk 6.00 3.03 430 499 6.73 509 1.40 1.03 2.43  2.38
Cheese whey 9.13 5.93 5.32 6.73 9.56 2.87 2.07 1.61 3.68 1.63
Amino acid Arg Asp Ser Glu Pro Gly Ala Tyr Total NH,
Soymilk
Cheese whey 2.02 12.4 4.68 17.59 3.94 1.88 4.52  2.43 94.31 3.35
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Table 3. Composition of tofus and tofu wheys
Components - TOqu. - Wheys. i
SRR I G
(% W/W)
Moisture 81.2 82.0 827  82.7 97.4  96.1  94.2 85.0
Total solids 18.8 18.9 17.3 17.3 2.6 3.9 4.8 15.0
Crude protein 13.1 11.3 10.9 11.4 0.61 0.63 0.62 1.2
‘Crude fat 4.0 3.4 3.1 2.2 0.7 0.4 0.5 0.6
Reducing suger 0.19 1.6 2.0 2.6 0.22 2.0 3.0 10.3
‘Total sugar 1.3 2.9 2.7 2.7 1.0 2.6 3.3 11.7
Ash 0.4 0.4 0.5 1.0 .3 0.3 0.4 1.5

*SM: soymilk, W: cheese whey, WP: whey powder solution
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Table 4. Distribution of solids in 100g of raw materials into various tofus and tofu wheys. (g/loog)

Components SM tofu whey Wl: :SIM tofu whey
Moisture 94.3 ©15.4 78.9 94.2 1.1 .o 83,1
Total solids 5.7 3.6 2.1 5.8 2.4 3-4
Crude protein 3.0 2.5 0. 49 2.0 1.5 0.5
Crude fat ’ 1.3 1.76 0.57 0.77 0. 46 0. 35.
Reducing sugar . 0.95 - 0.25 0.80 2.6 0.4 2.3
Ash 0.48 0.08 0.24 0. 45 0.05 0.3
Total 100 19 81 100 13.5 86.5

Components W3: :SIM tofu whey sti/?ln tofu, whey
Moisture 94.2 6.6 86.7 83.3 14.9 69.7
Total soilds 5.8 1.3 4.5 16.7 3.1 12.3
Crued proietn 1.6 0.9 0.6 3.2 2.0 1.0
Crude fat 0. 66 0.25 0. 46 0.81 0.39 0. 4%

- Reducing sugar 3.0 0.16 2.8 8.9 0.46 8.4
Total sugar 3 0.2 3.0 10.5 0.48 97
Ash 0.43 0.04 0.37 2.2 0.2 1.2
Total 100 8 92 100 18 82

% SM:soymilk, W:cheese whey, WP Soln: whey powder solution.
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. Amino acid composition of experime-

ntal tofus

Raw materials of tofus

W:SM  W:SM
SM 1:1 3:1

Amino acid
WP

—(g amino acid/100g protein)—

Lys 6.04 6.22 6.47 7.65
Thr 313 3.20  3.63  4.48
Val 475 576 417  4.36
Ile 5.00  5.55  4.55  4.74
Leu 7.45  8.06 8.57  9.59
Phe 498 571  3.98  3.42
Met 141 146 2.09  2.01
Cys 1.0s  1.08 171 2.18
" Cys Met 2.49  2.54  3.80  4.19
His 2.23 197 218 2.14
Arg 6.99 571 470  3.23
Asp 11.84  11.55 12.08 11.92
Ser 459 435 440 4.07
Glu 20.23 1922 20.28  19.59
Pro 3.46  3.44 572 5.52
Gly 395 418 2,65 1.90
Ala 402 3.96 3.64  3.88
Tyr 3.89 334 273 231
CTotal 94.54 93.76  93.56 93,01
NH; 144 1.3 0.97 1.18

%« SM: soymilk, W:
powder.

cheese whey, WP: whey
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