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Abstract

As a way of improving the texture and flavor of soybean cheese, whey-say cheeses were made
by coprecipitation of various mixtures of whey, whey powder, soy milk and soy protein powder,
and mixed culture of str. lactis, str. cremoris and rennet were added, then the cheeses were cured
at 15°C for up to 10 weeks. Physicochemical characteristics of the cheese were investigated by
analyzing pH, titratable acidity(TA), water soluble nitrogen, 10% TCA soluble nitrogen. amino
acid composition, beany flavor, color and hardness. The pH of whey-soy cheeses during ripening
changed from 5.3 to 4.2 after 5 or 6 weeks and maintained that value while that of soybean
cheese maintained a higher pH value. TA of whey-soy milk cheeses was gradually increased to
the value of 0.4-0.45 after 8 weeks. but that of soybean cheese reached only 0.2 after the same
period. Water soluble and 10% TCA soluble-nitrogen increased steadily during ripening.
Hardness of the whey-soy milk cheeses reached maximum after three weeks of ripening and
greatest at those made from 3: 1 mixture of whey and soy milk and that from sovmilk. Color
of the whey-soy milk chesses was lighter than that of soybean cheese. The beany flavor of
soybean cheese was strong and persistent for the whole ripening period. Acid flavor was

dominant in the whey-soy milk cheese and masked the beany flavor partially.
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Table 1. Composition of mixtures used to make various whey-soy cheeses

. Rennet solution(1 %)

Cheeses Whey Soy milk Starter Cipening ripening NaCl
(0 ‘0 (m) at 15C at 8T @

Soy cheese - 3.0 240 8.0 12.0 4.0
3:1 cheese 45 1.5 18.0 6.0 9.0 3.0
2:1 cheese 40 2.0 216 7.2 10.8 3.6
1:1 cheese 20 2.0 18.6 6.2 9.3 31
DWPcheese 15 1.5* 20.4 6.8 10.2 34
ISP cheese 15 1.5** 19.2 6.4 9.6 32

*DWP solution:237g of whey powder was dissolved in water and then volume of solution was adjusted to 1 ¢,

**ISP solution: 27 g of ISP was dissolved in 1 £ of whey.
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Table 2. Compositions of milk, whey, DWP and ISP.

Components |{Soy milk Whey DWP ISP
% (W/W)

Moisture 94.30 94.20 3.66 5.50
Total Solids 5.70 5.80 96.34  94.50
Crude Protein 3.00 088 1249 ° 9150
Crude Fat 1.30 0.59 0.57 0.50
Reducing Sugar | 0.20 3.90 8253 -
Total Sugar 0.95 3.90 82.53 —
Ash 0.48 0.44 0.75 3.60
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Fig. 1 pH of whey-soy cheeses during ripening
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Fig. 2 TA changes of whey-soy cheeses during
ripening
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Fig. 3 Changes in moisture content of whey-soy
cheeses during ripening at 15°C
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Fig.4 Changes in water soluble nitrogen content of
whey-soy cheeses during ripening
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Fig. 5 Changes in 10% TCA soluble nitrogen con-

tent of whey-soy cheeses during ripening
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Fig. 6 Changes of viable cell count in whey-soy
cheeses during ripening at 15C

Table 3. Hardness of whey-soy cheeses during ripening
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Table 4. Composition of whey-soy cheeses

Components | Soy 3:1 2:1 1:1 DWP ISP

at 8C
Cheese
B 3:1 2:1 1:1 Soy DWP ISP
........................ & S
1 10.7267 0.6080 0.4867 0.7100 0.6673 0.7146
3 10.9550 0.8560 0.5940 0.8940 0.8610 0.8450
6 |0.8960 0.7720 05813 0.8460 0.8887 0.9250
8 10.8860 08270 0.5630 0.8270 09287 09817

Moisture 58.39 62.24 60.38 56.44 62.85 54.18
Crude Protein [26.43 21.22 2490 2510 26.29 31.38
Crude Fat [10.33 10.87 10.15 1116 7.10 9.58
Carbohydrate| 2.89 3.42 261 488 192 290
Ash 196 225 196 242 184 196
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Table 5. Combosition_of_ amino acids in whey-soy
cheeses’

Amino acid Soy milk 3:1  2:1 1:1 ISP DWP
(g amino acid/100g protein)
Lys 726 595 553 538 751 757
Thr 375 4.82 4.29 389 39! 4.55
Val 706 851 672 781 650 632
Ile 663 732 619 696 489 697
Leu 846 1017 1013 9.8 968 9.78
Phe 493 431 448 575 573 529
Met 195 284 264 212 245 340
Cys  |'189 268 233 177 251 303
Cys+Met | 3.84 5.52 497 389 496 643
His | 212 230 226 227 242 274
Arg 7.62 4.36 196 620 636  5.44
Asp 11.05 1208 1147 1011 11.04 1065
Ser 452 508 484 468 486 492
Glu 1497 11.72 1470 1316 1241 10.91
Gly 415 391 3.94 477 3.86 3.77
Ala 3.76 436 421 518 580 4.09
Tyr 3.76 409 387 4.84 428 410
Total 93.88 9450 9256 9475 94.21 9353
NH; 330 254 245 224 257 249
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