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Study on Preparation of Yogurt from Milk and Soy Protein

Hae-Joung Kim and Young-Tae Ko

Department of Foods & Nutrition, Duksung Women's University, Seoul

Abstract

The curd yogurt was prepared from milk or milk added with skim milk powder or soy proteins.
Acid production by lactic acid bacteria in milk containing additive of 2% was investigated and quality
of curd yogurt(sensory property and keeping qualitv) was examined. Some organic acids in curd
yogurt were analyzed by HPLC. The soy proteins, particularly defatted soy flour or soy flour, stimulated
acid production by lactic acid bacteria more than skim milk powder. Among the four organisms tested,
Leuconostoc mesenteroides and Lactobacillus bulgaricus produced more acid than L. caser and L. delbrue-
ckii. HPLC analysis of organic acids in curd yogurt showed that the amount of lactic acid and acetic
acid markedly increased during the fermentation by L. bulgaricus for 24 hours while the amount
of citric acid markedly decreased. The major organic acid produced during the fermentation was lactic
acid. Addition of soy proteins to milk reduced sensory property of curd yogurt. Among the soy proteins
tested, soy protein concentrate or soy protein isolate added sample showed better sensory acceptability
than other samples. When curd yogurt was kept at 5C for two weeks; titratable acidity, pH and number

of viable cells of curd yogurt were not changed.
Key words ! yogurt, soy protein, lactic acid bacteria
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Table 1. Composition of skim milk powdex dnd various $oy pmtemk

Skim milk Soy flour'®

powder™’
Protein 35.0% 40.4%
Moisture 3.0% 4.3%
Fat 1.0% 23.3%
Ash 8.5% 5.1%
Fiber ND+ 1.0%
Carbohydrates 52.5% 25.9%

(by difference)
a) ND : Not determined
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Defdtled Soy protein Soy protein

soy flour'” concentrate!" isolate'!"
32 ()’7( 67.0% 86.0%
8.4% 6.0% 6.0%
1.0% 0.5% 0.5%
0.1% 5.3% 4.5%
ND 3.5% 0.5%
NI 17.7% 2.5%

Table 2. (,(mdmons of

HPLC analvsns
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Column

Mobile phase

Flow rate

Detection wavelength
Attenuation

Chart speed

Peak mark

Waters HPLC(MSOI pump,
U6K Injector, M484 UV/VIS
Detector, M745 Integrator)

uBondapack-C s, 3.9mmX30

cm

0.05 M-KH,PO,, pH 2.2 with
H,PO,

0.8 m//min

214 nm

64

0.5 cm/min

300

L. caser®) 3%, dS-gk
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Table 3. Effect of additives and cultures on acid production in milk

Additive®
Culture®

Control SMP SF DSF SPC SPI
LB 0.841¢ 0.959° 1215 12625 1183 1.098¢
+0.009 +0018 +0031 +0.020 +0018 +0.020
LC 0578 0671 0.961° 1.037° 0.949° 1.058°
Titratable +0014 +0.029 +0014 +0.038 +0.007 +0.018
acidity(%)° LD 0.754¢ 0.869° 1.024° 1.049° 0992 0.904¢
+0013 +0016 40011 +0.020 +0.007 +0011
LEU 0.958" 1.071¢ 1253 1.276° 1.174° 1.145¢
+0014 + 0014 +0014 +0018 +0011 +0.022

LB 400 406 392 392 3.89 392

- LC 437 446 410 407 406 394

p LD 413 419 410 4.06 405 411

LEU 389 393 3.88 3.89 388 389

a) LB : L. bulgaricus, LC : L. casei, LD : L. delbrueckii, LEU : Leuconostoc mesenteroides
b) SMP : skim milk powder, SF : soy flour, DSF : defatted soy flour, SPC : soy protein concentrate, SPI : sov protein

isolate

¢) % Titratable acidity as lactic acid. Values reported represent the difference between titratable acidity of an incubated
sample and that of an identically treated, but unincubated sample.

Mean values and standard deviations of five or more replications.

Any two means in a row not followed by the same letter are significantly different at the 5% level.

d) Median values of six replications

Table 4. Composition of some organic acids in curd yogurt®

Organic acid(%)"’

Sample® Incubation Titratable
: ity @
time Lactic acid Acetic acid Citric acid acidity (%)
Milk Ohr 0.097+ 0.008 0.029+ 0.005 0.201+ 0.004 0.185
24 hr 1.048+ 0.016 0.101+ 0.006 - 1.026+ 0.009
SF Ohr 0.071+ 0.002 0.101+ 0.008 0.219+ 0.014 0.182
24 hr 1.315+ 0.040 0.143+ 0.006 - 1.397+ 0.031
a) Curd yogurt was prepared with L. bulgaricus.
b) Milk : Curd yogurt prepared from milk
SF . Curd yogurt prepared from milk and soy flour
c) Mean values and standard deviations of three or more replications
d) Mean values and standard deviations of five or more replications
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Fig. 1. HPLC chromatogram of organic acid standa-
rds
Standard mixture contains 0.1% of formic(F), lactic(L),
acetic(A), citric(C) and propionic acid(P), respectively.
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Table 5. Effect of additives on flavor of curd yogurt®

A 224 A 62.(1990)
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s we P54E Qdglon YAYTEI oFEe)
A% Ha BpAdel Weidth oS Ry el
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Addmve
Reference SPC SP] DSF SF
Overall acceptability 5.00+ 0.00* 3.96+ 0.50" 3.92+ 0.49° 3.60+ 0.50° 348+ 0.51°
Taste 5.00+ 0.007 4.00+ 0.29" 3.92+ 0.49° 344+ 0.58¢ 3.32+ 048°
Odor 5.00+ 0.00¢ 432+ 0.63° 4.28+ 0.68™ 4,00+ 0.82 3.92+ 0.86°
Texture 5.00+ 0.00° 3.56+ 0.96° 340+ 1.08 4.32+ 0.69° 4.32+0.75°

a) Sample was prepared from curd vogurt fermented with L. bulgaricus for 24 hr.
Any two means in a row not followed by the same letter are significantly different at the 5% level. The scores were

assigned numerical values 1 to 9 with “no difference between sample and reference” equaling 5,
“extremely inferior to reference”

than reference” equaling 9 and

b) See footnote in Table 3. Reference : SMP

“extremely better
equaling 1.



5o TGS o4y S FEES Ax 705
Table 6. Changes in quality of curd yogurt during storage at 5C¥
Period of stor:
Additive® age(days)
0 2 4 6 8 10 12 14

Control 1.0572 1.084* 1.100° 1.0822 1.103° 1.0852 1.0912 1.109*

+0.041 +0034 +0.095 + 0.054 +0.058 +0.063 + 0.056 +0.034
SMP 1.2012 1.213¢ 1.2422 1.2562 1.262% 1.2622 1.267% 1.269°

+ 0.050 +0.065 +0.063 +0.077 +0.072 +0.068 + 0.068 +0.058

SF 1.3752 1.395° 1.3952 1.409° 14272 1.436° 1.429° 1.4242

Titratable +0045 +0023 +0016 +0045 +0049 +0038 +008  +0.056
acidity(%)° DSF 1.431° 1.440° 1.445° 1.454° 1.449° 1.4542 1.449* 14722
+0056 +0.063 + 0.047 +0.041 +0.038 +0.034 +0.063 + 0.061

SPC 1413 1.435° 1.431° 1.447¢ 1.449° 1.440° 1.442° 1.469°

+0.047 + 0.050 + 0.045 +0.045 + 0.040 + 0.054 + 0.056 + 0.054

SPI 1.328° 1.352% 1.350% 1.364% 1.395% 1.397> 1.418¢ 1.436°

+0.045 +0.036 + 0.049 +0.036 +0.034 +0.018 +0.022 + 0011

Control 4.13 4,12 4.11 4.11 4.08 4,09 4.07 407

SMP 4.18 417 4.15 4.14 412 4.12 4.11 4.11

HO SF 4.10 4.07 4.09 4,09 405 4.07 408 4.06
P DSF 4.08 4.06 4.03 4.04 4.06 4.01 4.07 401
SPC 4.06 4.03 402 4.00 4.00 3.97 3.98 3.96

SPI 4.09 4.07 4.02 4.01 4.02 3.98 395 3.96

Control 3.8X10° 48X10° 44X10° 4.2X10° 26X10° 32X10° 36X10° 38Xx10°

Viable cell SMP 48X10° 58X10° 62X10° 50X10° 46X10° 44X10° 50X10° 4.0Xx10°
o SF 6.8X10° 68X10° 7.8X10° 62X10° 60X10° 72X10° 52X10° 44x10°
‘z‘é‘;‘é D) DSF 6.6X10° 70X10° 72X10° 82X10° 62X10° 72X10° 46X10° 52X10°
SPC 82X10° 56X10° 76X10° 92X10° 86X10° 66X10° 58X10° 56X10°

SP1 46X10° 58X10° 44X10° 56X10° 54X10° 48X10° 50X10° 32X10°

a) Sample was prepared from curd yogurt fermented with L. bulgaricus for 24 hr.
b) See footnote in Table 3.
¢) Mean values and standard deviations of four replications.

Any two means in a row not followed by the same letter are significantly different at the 5% level.

d) Median values of four replications
e) Mean values of four replications
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