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Abstract

1) Among five lactic acid bacteria examined, Str. thermophilus and Str. diacetilactis produced
remarkably greater amount of acids in soybean milk than Str. lactis, Str. cremoris and L. bulgaricus.

2) Soybean milk and skimmed dry milk were combined in the ratio of 7 : 3 and were carried out
in lactic acid fermentation for 24 hours at optimum temperature. The result indicated that the yield
of precipitation and protein content of it were the most, the moisture content was the least and curd
structure formed was considered too hard.

3) Based on these and other results, following procedure was used for manufacturing: soybean
milk and skimmed dry milk were combined in the ratio of 7 : 3, heated at 121°C for 20 min.,
cooled, added Str. thermophilus as lactic acid starter and incubated for 24 hours and 37+1°C. The
curd was cooked, hooped, and pressed for 24 hours, to the surface of which, Penicillium caseicolum
and sodium chloride were spread. During ripening of the curd at 15°C and 85~90% RH for 21 days,
Pen. caseicolum was highly developed after 7 days, pH was increased and proteolytie activity has
reached to the peak point after 14 days. After 7 days of ripening total water soluble nitrogen,
water soluble protein nitrogen and amino acids nitrogen were begun to increase. After 21 days of
ripening total water soluble nitrogen, water soluble protein nitrogen and amino-N reached to
52%, 32% and 14% of total nitogen. In the soybean cheese, after 21 days of ripening, 17 or more
kinds of amino acids were dctected by two-dimentional paper chromatography. The product contained
63.2% of moisture, 17.5% of crude protein, 13.2% of crude fat, 2.8% of crude ash and 2.5% of

sodium chloride.
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Table 1. Chemical composition of the raw materials

—— Constituents

,,\\‘\ Moisture(%) Crude protein(%) Crude fat(%) Carbohydrates(%) Crude ash(%)

Materia]s‘
Soybean f 11.8 41.2 19.1 23.1 5.1
Defatted soybean ! 6.2 51.1 0.8 34.5 7.2
Skimmed dry milk | 3.8 36.7 0.7 50.1 8.2
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No. 3.; 4 5H : A EH=7:3 A Z
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No. 5.; 5 F :&AHFF=5:5
°C
No. 6.; SAHES : G LE=7: 3 Cooled to about 40
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59 of starter culture was added

Incubated at opt. temperature in a water bath

Cutting thel jelly-like curd

The curd was cooked by at 48°C

The curd was put into the hoop and pressed for
24 hours

Pen. caseicolum was inoculated and salted

1
Ripened at 15°C (RH: 85~90%) for 21 days

Fig. 1. A process for the preparing of soybean

cheese
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1) W44 Y : Total nitrogen (TN), Total water
soluble nitrogen (TWSN), Water soluble protein
nitrogen (WSPN) % Proteose-pepton nitrogen(P-PN)
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nitrogen autoanalyzer (Coleman model 29A)E 3
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<] 7] 4] W=Sample weight (mg
T=Final syinage temp. in °K
P,=P,—(Py+P,)
P,: observed barometric pressure(mm Hg)
P,: barometric temp. correction {mm Hg)
P,: pressure correction for vapor pressure
of KOH (mm Hg)
Ve=Vo—(Vs+ Vo)
Vs: Volume of blank (ul)
Ve Volume of correction for temp. (ul)
V,: Observed N volume (ul)
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4) B8 : sy @ 9 atgic.

5) 419 : Hammer and Bailey & o] 9] #}glct.

6) £ : A9 25t

7) 73 % (Hardness) : Penetrometer(precision scientific
Co., Chicago, US.A)E &4 & 4r}.

8) pH: Beckman pH meter 2 &% &t%th.
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Fig. 2. Acid produce rate by streptococcus
lactis

(1) @—@ Soybean milk

(2) X—x Soybean milk: Skimmed dry milk=5:5
(3) O—0O Soybean milk:skimmed dry milk=7:3
(4) @@ Defatted soybean milk

(5) x--x Defatted soybean milk : Soybean milk
=5:5

(6> OO Defatted soybean milk : Soybean milk
=7:3

The same as these of Fig. 3~6.
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Fig. 3. Acid produce rate by
Streptococcus cremoris
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Fig. 5. Acid produce rate by
Streptococcus diacetilactis
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Fig. 4. Acid produce rate
Streptococcus thermophilus
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Fig. 6. Acid produce rate by
Lactobacillus bulgaricus
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Table 2. General characteristics of soybean cheese prepared
using chemicals and lactic acid fermentation®

277 B4AF HEE FF HAE | 44d= AAE

Yield of

C -C Moisture Protein 5)
Method of precipitation Cheese No.?» i;iiﬁg?% content(%) content (%)% Hardness
1 53.240.23% 83.01+0.52 50.110.46 138+0.56
CaCl, 2 54.940.31 83.940.47 49.310.36 1401:0.47
3 53.6+0.42 82.2+4+0.41 49.8+0.51 120+0.49
4 42.14+0.15 85.340.17 47.2+0.25 135+0.52
1 66.7+0.27 76.740.35 55.210.18 11440.38
CH,COOH 2 67.3+0.19 77.0+0.25 54.3+0.27 120+0.46
3 66.9-+0.34 75.8%+0.36 54.5+0.42 103+0.39
4 49.7+0.26 80.4+0.17 51.2+0.35 11940.51
1 55.710.19 74.21+0.28 52.740.38 8140.21
Str. thermophilus 2 56.8+0.27 75.1+0.11 51.24-0.52 82-4+0.11
56.040.35 73.440.46 52.3%0.21 7610.35
4 44.2+0.16 79.2+0.41 48.5+0.48 834-0.29
1 55.4+0.27 74.840.21 52.510.34 83+0.17
Str. diacetilactis 2 56.7+0.35 75.240.14 51.8+0.27 84+0.29
3 55.84:0. 31 74.810.22 52.6-0.16 751:0.37
4 43.7+0.29 80.14+0.17 47.3+0.23 8240.18

1) All values are the means of duphcate determinations of each of four cheeses.
2) Mean+Standard deviation

3) Cheese No.

1; Soybean milk

. 2; Soybean milk: Skimmed dry milk=5:5
. 3; Soybean milk: Skimmed dry milk=7:3
. 4; Defatted soybean milk: Skimmed dry milk=7:3

4) The dreid sample resulting frm moisture determination was used for total nitrogen determination.

5) Hardness was measured by means of penetrometer.
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Fig. 8. Proteolytic activity in soybean cheese
during ripening
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Table 3. Free amino acids in soybean cheese
during ripening

\\PerTc;i_gf ripening (days)
R 0 7 14 21
Amino acids _ T—. | _
Lysine + 4+ +2 43
Histidine + 42
Arginine + 42
Aspartic acid + - +2 42
Threonine + +-
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Glutamic acid + 42 +3 44
Proline += 0+
Glycine + -+
Alanine + 42 +2
Valine +  +2 +2
Leucine+Isoleucin + 42 43 +4
Methionine + +  +2
Tyrosine + 4+ +3
Glutamine + 42
Phenylalanine -+ + 42
Ornithine + +
Unknown + -+
The degree of areas of spots of each amino acids
are expressed with =+, +, 492 <3, +4.
4. HES g
347 S4T ¥ AEY duwidy 9 Aaygre

AT AFE Table 4 9 2o},

Table 4. General and nitrogen composition
obtained from soybean cheese after 3 week’s

ripening
Moisture (%) 63.2 | TN(mg/g) 25.8
Crude protein(%> 17.5 | TWSN(mg/g) 13.1
Crude fat(%) 13.2 | WSPN(mg/g) 8.0
Crude ash(%) 2.8 | P-PN(mg/g) 11.4
NaCl(%) 2.5 | Amino-N(mg/g) 3.9
pH 7.9 | NHs-N(mg/g) 2.3
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