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Effects of Cow's Milk Addition on the Quality of Soybean Curd
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Abstract

Soybean curds were made from the mixture of soybean milk and cow’s milk (raw milk) at the ratio of 10, 20,
30, 40, 50% (v/v), and then the general composition and mineral content, pH, yield, firmness by sensory
evaluation and amino acid composition were investigated. As cow's milk addition increased, total sugar, crude
fat, crude protein, ash content, firnness, weight and volume of the soybean curd were increased. Whereas
moisture content decreased, Ca**, K*, and Na* were increased, but Mg** and Fe** decreased. In sensory
evaluation, color (white), firmness, flavor, and taste were higher than those of control as cow’s milk increased.
By adding cow’s milk at the ratio of 10, 20, 30, 40% and 50%, sulfur containing amino acid content such as
methionine and cystine were enriched 1.31, 1.58, 1.67, 1.85, and 1.95 times, respectively.
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Table 1. Composition of soybean milk and cow’s milk
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Raw’s materials Moisture (%) Crude protein (%) Crude fat (%) Total sugar (%) Ash (%)
Soybean milk 89.34 ) 3.01 2.78 4.55 0.32
Cow’s milk 88.72 3.23 3.14 4.43 0.55

Table 2. Comparison in moisture, crude protein, crude lipid, total sugar and ash content of curds made at various ratio of

soybean milk and cow’ s milk

Cow's milk addition Moisture Crude protein Crude fat Total sugar Ash
/v %) (%) (%) (%) (%) (%)

0 84.50+0.62* 8.05+0.05 4.35+0.04 1.58+0.02 0.67+0.04

10 83.10+0.61 8.10+0.04 5.06+0.05 2.04+0.15 0.73+0.04

20 83.30+0.45 8.16+0.04 5.481+0.04 2.96+0.04 0.78+0.03

30 82.10+0.71 8.234+0.04 6.10+0.04 3.58+0.05 0.81+0.04

40 81.00+0.43 8.30+0.06 6.50+0.03 3.90+0.04 0.84+0.04

50 79.60+0.60 8.55+0.05 7.40+0.04 5.03+0.05 1.01+0.03

*Mean+SD
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Table 3. pH-values of curds made at various ratio of soybe-
an milk and cow’s milk

Cow's milk addition(%) Before heating  After heating
0 6.34+0.18* 4.95+0.16
10 6.38+0.22 5.14+0.21
20 6.48+0.17 5.22+0.25
30 6.5910.17 5.3110.32
40 6.65+0.14 5.35+0.38
50 6.67+0.16 5.57+0.35
*Mean+SD

FIRMNESS(Kg)

o 10 20 30 60

MILK ADDITION{%)

Fig. 1. Firmness of curds made at various ratios of soybean
milk and cow’s milk.
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Table 4. Weight and curd volume of curds made at various
mixing ratios of soybean mitk and cow’s milk

Curd
Cow's milk addition(%)
Weight (g) Volume (mh*
0 160.12+2.38** 156+2.00
10 174.27+4.72 171+£3.00
20 188.10+5.67 182+3.05
30 202.60+4.30 196+5.00
40 210.40+6.95 203+4.60
50 219.82+6.45 212+4.20

*Each sample volume : 1L (soybean milk + cow’s milk)
**Mean+SD
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Table 5. Mineral content of curds made at various mixing ratio of soybean milk and cow’ s milk

(dry weight basis, mg %]

Table 6. Sensory evaluation score of curds made at various ratio of soybean milk and cow’s milk

Cow's milk addition(%) Ca** Mg** K* Na* Fe**

4] 1201 +4.04* 163.3+2.12 130+2.51 35.6+1.16 16.7+1.67

10 1253+3.60 159.7+2.05 145+2.51 39.4+1.16 12.4+0.97

20 1337+6.52 143.7+2.85 163+1.52 42.6+1.60 7.0+0.15

30 1348+4.04 118.5+2.26 191+3.00 46.4+2.41 6.5+0.40

40 13964:3.05 115.413.65 225+2.64 56.6+1.26 5.710.47

50 1465+5.00 ° 106.8+3.63 242+3.00 66.9+2.08 4.8+0.52
- Soybean milk 181.0 214.8 775.8 17.2 12.4
Cow’s mitk 877.4 92.6 1315.4 438.6 0.8

*Mean+SD

Cow's milk addition(%) Color Firmness Taste Flavor
0 2.6+0.9* 2.7+0.7 3.2+0.8 2.8+0.7
10 2.8+0.6 3.01+0.9 3.3+09 3.0+0.5
20 3.3+0.3 3.6+0.8 3.4+0.7 3.3+0.6
30 3.61+0.7 4.2+0.7 3.7+0.6 4.1+0.6
40 4.3+0.5 4.5+0.5 3.61+0.7 4.6+0.6
50 4.8+0.7 3.5+0.7 3.4+0.8 3.7+0.8

*Mean+SD



S4 AL B4 FR CIAE 9% 441

Table 7. Amino acid composition of curds made at various mixing ratio of soybean milk and cow’s milk

{dry weight basis, unit : mg/g)

Cow's milk addition, %{v/v)

Amino acid
0 10 20 30 40 50
Asp 11.24 15.71 20.16 26.60 31.04 37.60
Thr* 5.39 5.72 6.18 6.59 6.69 7.16
Ser 8.27 8.68 8.94 9.62 10.12 10.84
Glu 21.29 22.36 2290 23.42 23.74 24.00
Pro 28.19 29.04 30.56 30.78 317 33.27
Gly 2.90 4.16 4.82 6.12 7.68 8.96
Ala 4.87 5.32 6.46 6.92 7.27 8.94
Val* 5.30 5.54 5.60 5.82 5.9 6.04
Met* 1.01 1.36 1.56 1.64 1.81 1.95
Cys 0.65 0.82 1.07 1.14 1.26 1.30
Ist* 3.55 3.96 4.15 4,63 5.07 5.20
Leu* 12.46 12.78 13.06 13.62 13.97 14.30
Try* 5.99 6.37 6.96 7.42 7.84 8.00
Pha* 11.00 10.50 9.60 7.68 7.04 6.97
His 22.54 16.46 14.29 13.64 12.87 10.30
Lys* 8.15 8.93 10.42 11.04 13.26 13.67
Arg 18.20 11.16 9.42 6.28 4.77 4.05
Met+Cys 1.66 2.18 2.63 2.78 3.07 3.25
Incease times” 1.0 1.51 1.58 1.67 1.85 1.95

*Essential amino acid

*Increase times compared to the Met + Cys content of control (0%)

7gollE 13.67mg& vrebl 5l i, methionine 32
Zeoatoz A2g A$ 1.01(mg/geoldot -89
Hrterel 271945 27k 0] Ao Arhkol 40%
9} 50%4] F3e] A% 7}7} 1.81, 1.95mg L2 42
o A 2g FRR} 1,79, 1.93u)] o] Abe] 73} = .
E£3 methionine?] 4% 2% &74E vefli€ cys-
teine2] AL Ttz AXE FHY AF 0.
65mgol 3 2t -7 Hrlske] FA1R4F Frlte
40, 50% A7} F328) 2AL 1.26, 1.30mgo 2 =
74t FHato 2 A2 FRrc) 1.9, 2.000 2 7}Ha}
E7E el o v methionineg} cysteined A A
A AL Fite s A2 F¥-= 16601529 §
4 50% (v/v) A 7}A] ol & 3.25u) 2 o 1.95u]2) §3jo}
ol A A3 E S Vel 9ol

2

=8 $8%Z 77 10, 20, 30, 40, 50%(v/v) 7}
3lm F4E ﬂl&ﬂ@l Ayt ¥-o) gepuist, g3
pH W3}, 54 AL ATA, F-7)0]& o] Wit g
amino acid &4 & ZA} v] 2ot FEFFE 7
HILE vk Ztaste AEE, &, Ay, 994, 3§
o} gk -2 Arleke] FUHl W=t F0t sk

2 pH 3h& $49] H7hao) S7hatel aheha ¥olA
o Fre TA 4L $4e Akl vAHL
2 M8 2718 4 Aol welste 371
sty on 4ol ee) FARRE S5 Wbl 3
Fhatell whe} w02 Ca™t, K, Na' Z7Hhl w
sho] Mg™*, Fe'' & Fastaleh. R5RsbolA Aze
42 Arlae] F7HESS A2 B 22T % e
30~40%2] 44 A7bol A el Eskch Faobvlx
Ak} WL $4 10, 20, 30, 40, 50% (v/v) YVAS
Zt g 2T (0%)el| ﬂﬂi}-“] 1.51, 1.58, 1.67, 1.85, 1.95
o 27 A & Fhol 58 Whshed e T
4% 718 Sl F44 2 wsiglel T4l o
Aol AR T AaA o2 R FoalA FaEE
cEETPEN

il
rek

1. Wolf, W. ). :
(5),44(1972)

2. FARF : forEAE Y A3 dAwE g E
2}818) ], 5(1), 187 (1990)

3. Rocotta, V., Bourges, H., Navarrette, A. and Zuck-
ermann, J. : Use of whey proteins for supplementing
Tortilla. J. Agric. Food Chem., 27, 668(1979)

4. Renner, E. : Milk and dairy products in human nu-

What is soy protein? Food Technol., 26



442

10.

AFT - AYd - A4 - FEA - e

trition. Gmbh. W., Volkswhtschaftliccher Verlag, Mii-
nchen, p.109(1983)

De Rham, O., Van de Rovaart, P, Bujard, E., Mottu,
F. and Hidalgo, J. : Fortification of soy protein with
cheese whey protein and the effect of alkaline pH.
Cereal Chem., 54(2), 238(1977)

AAE, ol¥5F: FAF s FFIA &
4. ¥3-53133) 7, 26 (4), 200(1983)

Thompson, L. U. : Coprecipitation of cheese whey
with soybean and cottonseed proteins using acid and
heat treatment. J. Food Sci., 43, 790 (1978)

As, W3, J34 3oy 34 A2
9} 1 o] Gof T3}, A e, 17(1), 25
(1988)

AAE, o|¥F : AT dFIYd FFAA 9
3 A zF oul Al 72} F4-2] B4 533
2], 26 (4), 205 (1983)

A.O.A.C. : Official methods of analysis. 14th ed.,
Association of Official Analytical Chemists. Washin-
gton, D. C.(1984)

11.

12.

13.

14.

15.

16.

17.

Jones, ). B. Jr. and lsaac, R. A. : Comparative elemental
analysis of plant tissues by spark emission and atomic
absorption spectroscopy. Agron. J., 61, 393 (1969)
g, A4, AR, A, 254, BT g
WA Sy FA wAE A R Al
3] %], 20(4), 363 (1991)

Mason, V. C., Bechanderson, S. and Rudeme, M. :
Hydrolysate preparation for amino acid determination
in feed constituents. Pro. 3rd EAAP Symp., May (1980)
AFAEE : F2AFA. FEplA 44
(1986)

FHAFFAE AFAHE F L V1E pT1
(1979)

Lee, Y. H. and Marshall, R. T. : Rennet curd from milk
plus soy protein mixture. J. Dairy Sci., 62, 1051 (1979)
Lee, Y. H. and Marshall, R. T. : Microstructure and
texture of process cheese, milk curd, and caseinate
curds containing native or boiled soy proteins. J. Dairy
Sci., 64, 2311 (1981)

(199203 129 234 A <¥)



