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The Preparation of Yogurt from Milk and Cereals

Kyung-Hee Kim and Young-Tae Ko

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

Abstract

A curd yogurt was prepared from milk added with skim milk powder of four kinds of cereal. The
effect of cereals at 2%(w/v) level on acid production by lactic acid bacteria in milk was investigated.
The effect of cereals on quality of curd yogurt (apparent viscosity, sensory property) was also examined.
Addition of cereals markedly stimulated acid production by lactic acid bacteria. Among three organisms
tested, L. acidophilus produced more acid than others. Apparent viscosity of curd yogurt added with
corn was the highest while that with barley was the lowest. Curd yogurt fermented with L. acidephilus
showed characteristics of thioxotropic flow. Apparent viscosity of curd yogurt added with cereal marke-
dly increased between 6 and 24 hours of fermentation. Sensory property of curd yogurt added with
wheat was judged as better than reference sample, but that with barley was judged as the worst

among all samples.
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Table 1. Composition of skim milk powder and various

cereals (Unit: %)
Skim milk . Wheat Corn
powder"™ Rice  Barley flour grit’®
Moisture 3.0 124 10.5 13.7 11-13
Protein 35.0 7.0 9.2 95 69
Fat 1.0 0.9 09 14 <2
Ash 8.5 04 11 042 <1
Fiber NDV 04 0.6 0.3 <2

Carbohydrates 52.5 789 777 147  >70
UND: not determinded
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Table 2. Effect of additives on growth

W24 Eahetsl A

A 253 A2 % (1993)

and acid production by lactic acid bacteria in milk added with SMP or

cereal
Additive
Culture? -
Contro}® SMP? Rice Barley Wheat Corn

Titratable LA 09169+ 0,009 1.072:+0.009 0.993°+ 0.013 0.993°+0.010 0947+ 0.011 0.947°+ 0.011
acidity(%)" LC 0.732£ 0,016 0.874*+0.020 0.823°+0.020 0.816°+0.014 0.774°+ 0014 0.774°% 0.013

LD 0.868+£ 0015 1.018'+0.010 0.943°+0.018 0917+ 0.011 0.8729+ 0.019 0.879%+ 0.018

LA 3.96 4.02 3.92 3.92 3.92 3.94
pH® LC 421 4.27 412 4.08 416 4.18

LD 4.07 4,12 3.99 398 4.03 4.05
Viable cell LA 4.1X10° 6.9x10° 6.2 10° 9.9X10° 7.1x10° 43X10°
count LC 34X 10° 4.6x10° 35X10° 34 x10° 35X%10° 3.6X10°
(CFU/ml)® LD 3.7X10° 7.3X10° 9.6 X10° 7.3X10° 85X 107 6.9X10°

ULA: L. acidophilus, LC: L. casei, LD: L. delbrueckii
2Control: Sample prepared from milk only
HSMP: Skim milk powder

49 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 eight or more replications

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

Median values of eight or more replications
®Mean values of four replications
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Table 3. Effect of additives on apparent viscosity of
curd yogurt prepared from milk added with SMP or
cereal”

Apparent viscosity(poise)?
Additive

Culture?
Control¥ SMP® Rice Barley Wheat Corn
LA 10.11¢ 1529° 12139 7.94° 1320™ 2363
+069 +049 +228 +103 *153 *340
LC 10.37¢¢  16.20° 11.82° 857 11.80¢ 27.40°
+095 151 +123 +074 +£135 +4.09
LD 9.54¢ 1477 1113 672¢ 11.02° 26.27°
+097 =043 050 +046 +0.66 = 3.78

PSample was prepared from curd vogurt fermented with
lactic acid bacteria for 24 hr

»Mean values and standard deviations of six or more
replications

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

3-9Gee footnote in Table 2
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Fig. 1. Changes in apparent viscosity of curd yogurt
prepared from milk added with SMP or cereal as a
function of time interval

Table 4. Changes in apparent viscosity during fermentation by L. acidophilus in milk added with SMP or ce-

real
Apparent viscosity(poise)"
. Fermentation time(hr)
Additive -
6 9 12 18 24 30

Control® 0.0239+ 0.001  0.023+ 0.003 0248+ 0.010 6275+ 0.112 8365+ 0586 9.400°% 0.739 9.575"+ 0.754
SMp? 0.0329+ 0.005 0.0309+ 0.002 0.629°+ 0011 11.250°% 1455 12.675°+ 1.109 14.550°+ 0.412 14.075'+ 1.345
Rice 0.210°+ 0010 0.230°+0.020 2.1609+ 0.080  7.040°+ 0.080  9.080°+ 0.050 10.500°+ 0.830 11.310°% 1.430
Barley 0.5604+ 0.070  0.580¢+ 0.050 1470+ 0070 6.760°+ 0.680 6.910°+ 0,600 7.720°+ 0.650 7.120*°+ 0.790
Wheat 0.510°+ 0.030 0.500:+(0.020 2.250°+0.120 8.630° 0.630 10.760°+ 0.430 12.580°+ 0.920 12.780°% 0.390
Corn 0.2509+ 0.010  0.260?+ 0.020 3.050°+ 0.200 18.480°+ 2.720 23.950°+ 0.870 23.100°+ 1.370 22.900°* 0.840

UMean values and standard deviations of four replications

23Gee footnote in Table 2
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Table 5. Effect of additives on flavor of curd yogurt
prepared from milk added with SMP or cereal”

Additive

Reference? Rice Barley Wheat Corn
Overall 5.00° 452° 4037 535 44X
acceptability =+ 0.00 +063 +0.75 +049 *0.89
Taste 5.00¢ 426> 3970 516° 442°

+0.00 +0.82 +0.67 *+0.73 £0.96
Odor 5.00° 490 458" 503 4.81®

*0.00 +047 +0.76 +0.18 +0.54
Texture 5.004 442> 403 5297 387

+0.00 +062 +£071 064 *+0.72

YSample was prepared from curd yogurt fermented with
L. acidophilus 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
better than reference” equaling 9 and “extremely inferior
to reference” equaling 1

“Reference: Skim milk powder
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