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Changes in Acid Production, Sensory Properties of Yogurt and Volatile
Aroma Compounds during Lactic Fermentation in Milk
added with Egg White Powder

Young-Tae Ko and Hyun-Min Kyung

Department of Foods and Nutrition, Duksung Women's University

Abstract

Changes in titratable acidity, pH, viable cells, sensory properties and volatile aroma compounds
of yogurt during lactic fermentation in milk added with egg white powder (EWP) have been studied.
Milk added with 1% or 2% (W/V) of EWP was fermented with Lactobacillus acidophilus for 30 hr.
Acidity of milk added with EWP increased gradually during lactic fermentation for 30 hr, pH dropped
gradually and number of viable cells increased and reached stationary phase at about 9 hr. Addition
of EWP significantly stimulated acid production by lactic acid bacteria and stimulating effect of 2%
EWP addition on acid production was slightly higher than that of 1% EWP addition. Sensory evaluation
showed that optimum fermentation time of yogurt prepared from milk added with 2% of EWP was
about 15 hr. Gas chromatographic analysis showed that the amount of acetone and butanol decreased
gradually and that of ethanol increased until 30 hr. Diacetyl and acetoin were first detected after
6hr and 9hr, respectively, and then increased until 30 hr.
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Table 1. Changes in titratable acidity during fermentation by L. acidophilus in

FEAEeE A 227 A A 435 (1995)

milk added with egg white pow-

der
. Fermentation time (hr)
Additive?
0 3 6 9 12 18 24 30
Milk 0.18¢ 0.198f 0.216' 0.373¢ 0.542¢ 0.841¢ 1.051° 1.186°
+0.006 +0.012 +0.046 +0.014 +0.016 +0.010
TA(%)? EWP 0.198# 0.220¢ 0.259 0.419¢ 0.608¢ 0.922¢ 1.152° 1.278°
1% + 0.005 +0.013 +0.014 + 0.059 +0.024 +0.013 +0.014
EwWP 0.218¢ 0.245# 0.297 0.479¢ 0.684¢ 0.995¢ 1.222° 1.3612
2% +0.004 +0.008 +0.018 +0.010 + 0.051 +0.014 + 0.008 +0.015

YMilk: Sample prepared from milk
EWP: Egg white powder
29, Titratable acidity as lactic acid.

only

Mean values and standard deviations of five replications
Any two means in a row not followed by the same letter are significantly different at the 5% level.

Table 2. Effect of egg white powder addition on acid production by L. acidophilus in milk added with EWP

Fermentation time ¢hr)

Additive"
3 6 9 12 18 24 30
Milk 0 0.018" 0.036" 0.193° 0.362° 0.661¢ 0.871¢ 1.006¢
+ 0.006 +0.012 +0.046 +0.014 +0.016 *0.010

TA(%)? EWP 0 0.022% 0.061* 0.221° 0410® 0.724° 0.954° 1.080°

1% + 0.005 +0.014 +0.014 +0.059 +0.024 +0.013 +0.014

EWP 0 0.027¢ 0.079* 0.261* 0.466* 0.7772 1.004* 1.1432

2% + (.008 +0.018 +0.010 +0.051 +0.014 +0.008 +0.015

DSee footnote in Table 1.
2q, 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 replications. Any two means in a column not followed by the same

letter are significantly different at the 5% level.

Table 3. Changes in pH during fermentation by L. aci-
dophilus in milk added with egg white powder

Fermentation time (hr)

Additive?
3 6 9 12 18 24 30
Milk 6.64 6.53 6.37 5.69 5.04 4.26 4.00 3.88
pH? EWP 6.59 6.46 6.22 562 4.89 4.26 4.00 3.91
1%
EWP 654 6.44 6.11 549 4.79 4.26 4.01 3.93
2%

DSee footnote in Table 1.
»Median values of five replications
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Table 4. Changes in viable cell during fermentation by L. acidophilus in milk added with egg white powder

Fermentation time (hr)

Additive!
3 6 9 12 18 24 30
Milk 1.1X10*  1.6x10%® 3.0x10° 1.3x10° 1.8X10°  3.0x10° 38X10° 48x10°
Viable cell EwWP 20108 20X10°8  46X108 1.8X10°Y  24X10° 34X10° 48X10° 42X10°
count 1%
(CFUy® EwWP L7X100  19X10° 38X 10 1.8X10° 24X10° 42X10° 54x10°  3.8%X10°
2%

DSee footnote in Table 1.
YMean values of five replications
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Table 5. Changes in sensory properties of yogurt prepa-
red from milk added with egg white powder"

Fermentation time (hr)

12 hr 15 hr 18 hr 21 hr 24 hr
(Reference)”

Overall 4.60¢ 5.75% 5.00° 4.40° 4.054
Acceptability *+0.68 +0.44 +0.50 022
Taste 4.65° 5.85° 500" 4.45° 3.90¢
+0.67 +0.37 +051 =+031

Odor 4.90¢ 5.00° 4.95¢ 5.00 4.75%
+045 +051 +056 044

Texture 4500 4.90° 500°  5.15° 5.60°
+061 +055 +046 +049 £050

"Sample was prepared from milk added with 2%(W/V)
of EWP and fermented with L. acidophilus.

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: Yogurt prepared from milk added with 2%
(W/V) of EWP and fermented with L. acidophilus for
18 hr.
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Table 6. Changes in volatile aroma compounds during fermentation by L. acidophilus in milk added with egg

white powder" (unit: ppm)
Fermentation time(hr)
Compound ——
0 3 6 9 12 18 24 30
Acetone 3.32 3.02 294 2,53 2.36 2.29 1.96 1.87
+0.25 +0.37 +0.31 +0.14 +0.35 +0.08 +0.17 0.26
Ethanol 2.87 3.22 14.30 18.81 21.19 21.91 22.10 22.62
+041 +0.44 + 1.83 + 1.50 +5.31 +2.71 +2.70 +221
Diacetyl -2 -2 1.39 241 2.68 2.63 2.70 2.90
+0.20 +0.54 +0.20 +0.30 +0.37 +0.52
Butanol 3.49 3.03 3.04 2.96 2.85 2.83 2.52 2.58
+0.50 +0.37 +0.28 +0.18 +0.50 +0.22 + 041 +042
Acetoin -2 -2 -2 109.06 167.69 171.49 229.38 242.24
+49.32 +61.70 + 72.68 +77.83 + 36.98
USample was prepared from milk added with 2 %(W/V) of EWP.
Mean values and standard deviations of ten or more replications
~: Trace
sheich. .
Table 5ol et wle}l 3ol dA# el 718 %(overall
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Fig. 1. GC chromatogram of volatile flavor compounds
in 30 hr sample prepared by L. acidophilus

2. acetone; 3. ethanol; 4. diacetyi; 5. n-propanol; 6. buta-
nol; 7. acetoin
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