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Freeze Drying of Lactic Acid Bacteria Fermented Food Prepared
from Egg White Powder and Casein Supplemented
with Growth Stimulating Agent

Young-Tae Ko and Eun-Ju Lee
Department of Foods and Nutrition, Duksung Women's University

Abstrct

Lactic acid bacteria fermemted foods were prepared from egg white powder, casein and growth stimulating
agent. pH change and growth of Lactobacillus acidophilus(tKCTC 2182) during freeze drying were studied.
The effects of freeze drying on sensory evaluation, hardness and volatile aroma compounds in freeze dried
sample or reconstituted sample were also studied. Freezing and freeze drying did not affect pH of fermented
samples. Number of viable cells in original fermented samples was markedly reduced during freezing or
freeze drying. When number of viable cells in original fermented samples was considered as 100%. survival
ratio of viable cells after freezing was 72.0~82.4% and that after freeze drying was 10.0~20.4%. When sen-
sory properties of original fermented samples were compared with those of freeze dried/reconstituted samples,
sensory properties of original samples were generally better than those of freeze dried/reconstituted samples.
However, the reconstitution property and the acceptability of freeze dried samples were good. Volatile aroma
compounds in original fermented samples were reduced during freeze drying. The reduction degree of volatile
aroma compounds varied with sample.
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Table 1. Effects of freezing and freeze drying on pH change and growth of L. acidophilus in milk or mixture of EWP,

casein and glucose”

pH? Viable cell count” (CFU/mL.)
Sample? After
pie Befqre Aftgr freeze Before freezing After freezing After freeze drying
freezing freezing drvi

rying
Milk 4.16 421 4.18 32X 10°%=1.10(100%) 1.05X10%:£0.77(82.4%) 595X 10°b £0.62(14.1%)
Control ~ 4.14 4.16 4.13 24X 10%+ 1.59(100%)  1.3x10%t131(79.3%) 2.8x10’b£0.16(10.0%)
GSAl 413 4.16 4.14 2.5X10% +0.98(100%) 1.8 X 10°b+£0.75(80.0%) 5.4 10°c +2.40(19.5%)
GSA 1l 4.12 4.14 4.13 3.0 X 10%2+2.01(100%) 22X 10%£2.23(72.0%)  4.1X10°b £0.32(20.4%)

Samples were fermented with L. acidophilus for 24 hr.
EWP : egg white powder.
Milk : Sample prepared from milk.

Control ; Sample prepared from mixture of EWP, casein and glucose.
GSA I: Sample prepared from mixture of EWP, casein, glucose and yeast extract.
GSA II: Sample prepared from mixture of EWP, casein, glucose and tryptone.

"Median values of seven or more replications.
“Mean values of seven or more replications.

a-c: Any two means in a row not followed by the same letter are significantly different at the 5% level.
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Table 2. Effects of freeze drying on organoleptic properties of fermented food prepared from milk or mixture of EWP,

casein and glucose”

Supernatant separation . o
Sample Appearance 0 Py Odor Acid taste Color
Milk Fluid None 21~27% Normal yogurt smell 5 Milky white
Control Slightly sticky fluid None None Yogurt and egg white smell 4.5 Egg white
. . . Yogurt, egg white and yeast Slightly yellow-
GSAT Slightly sticky fluid None None extract smell 55 tinted egg white
GSA Tl Slightly sticky fluid None None Yogurt and egg white smell 54 Egg white

USamples were prepared from milk or mixture of EWP, casein, glucose and GSA fermented with I. acidophilus for 24 hr,

freeze dried and reconstituted with water.
20 hr : Measured immediately after reconstitution.

24 hr : Measured after 24 hr standing in test tube(diameter 1.8 cm) at 5°C.
“Acid taste : 9.0 extremely strong, 5.0 equal to milk sample, 1.0 extremely weak.Mean values of five replications.
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Table 3. Comparison of sensory properties of (A) Control sample and those of (B) reconstituted Control sample”

(A)Control sample prepared from mixture of EWP,  (B)Reconstituted Control sample prepared from

casein and glucose mixture of EWP, casein and glucose
Overall acceptability 5.50%% +£0.52 5.10+0.46
Taste 5.28%* £043 5.00+0.42
Odor 5.18+0.51 5.13x0.27
Texture 5.98** +0.89 4.80£0.75
Color 5.70+043 5.70+043
"Hedonic Scale value, 9 : Like extremely, 5 : Neither like nor dislike, 1 : Dislike extremely

2p<0.01.

Table 4. Comparison of sensory properties of (A) GSA I sample and those of (B) reconstituted GSA 1 sample”
(A)GSA I sample prepared from mixture of EWP, (B)Reconstituted GSA 1 sample prepared from

casein, glucose and yeast extract mixture of EWP, casein, glucose and yeast extract
Overall acceptability 5.05%9+0.22 4.80:+£0.46
Taste 4.63+0.35 4.78*% £0.43
Odor 4.50+£045 4.68+*+0.43
Texture 5.88**% +0.85 5.25+0.82
Color 5.08x0.29 5.13%=0.31
"See footnote in Table 3.
p<0.05.
p<0.01.
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Table 5. Sensory properties of freeze dried fermented food prepared from milk or mixture of EWP, casein and glucose"

Milk (Reference) Control GSAl GSATI
Overall acceptability 5.00° 4.92%40.19 4.81°+£0.55 4.85°+0.23
Taste 5.00¢ 4.85°+0.23 4.69°+0.75 4.69°+0.29
Odor 5.00° 5.00°1+0.15 4.79°+0.49 5.00°+0.15
Texture 5.00* 4.94*+0.17 473" +0.25 5.00°
Color 5.00° 5.00° 481°+0.38 5.00¢

USamples were fermented with L. acidophilus for 18 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.
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Table 6. Sensory properties of freeze dried/reconstituted fermented food prepared from milk or mixture of EWP, casein

and glucose”
Milk (Reference) Control GSA I GSA Il
Overall acceptability 5.00" 5.31*1+0.29 4.98°+0.54 5.19*°+0.29
Taste 5.00° 4.83*%+0.24 4.63°+0.63 4.69°+0.29
Odor 5.00° 5.00° 4.60"£0.51 4.88°+0.22
. Texture 5.00° 5.90° +0.21 5.85°£0.23 5.00°+0.21
Color 5.00° 5.00° 4.71°+0.39 5.00°

USamples were fermented with L. acidophilus for 18 hr, freeze dried and reconstituted with water.

*“See footnote in Table 5.
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Table 7. Hardness of freeze dried fermented food
prepared from milk or mixture of EWP, casein and
glucose”
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7l AR A8 HE Ae)7) lelth. Diacetyl
(53.5~81.7%)3} butanol (20.6~65.0%)2 3|5-&o] =
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Table 9. Recovery ratio of volatile aroma compounds
after freeze drying (unit : %)

Hardness” Sample  Acetone Ethanol Diacetyl Butanol Acetoin
Milk Control GSAT GSA T Milk b 39.6 535 650 18.1
182.8°4+8.8 154.17°+239 156.7°+£21.0 153.1"+26.9 Control - 26.3 716 340 0
"Samples were fermented with L. acidophilus for 18hr and GSAI - 127 8L.7 206 227
freeze dried. GSA Tl - 14.7 575 266 204
“Mean values and standard deviations of thirty replications. "~ Trace.
Table 8. Composition of volatile aroma compounds in fermented food before and after freeze drying" (unit : ppm)
Samo Acetone Ethanol Diacetyl Butanol Acetoin
ampie Before After  Before After Before After Before After Before After
Milk 2 - 728%1.50 288+0.82 1.29+0.28 0.69+0.18 040+0.08 0.26+0.20 31 13+13.76 5.63+247
Control - - 232%058 061+0.13 1.09+028 0.78+021 050£0.11 0.17+£0.05 7.93%3.05 -
GSAT - - 573+099 073+021 2.68+050 2.19+062 1361027 0281007 17301733 3.93+1.31
GSA Il - - 5.10x£1.23 075021 1.81+046 1.04+031 2883£6.06 7.66+£225 1474394 301+1.14

"Mean values and standard deviations of 18 or more replications.
2. Tr
- Trace.
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Fig. 1. GC chromatogram of volatile aroma compounds
in fermented food prepared from mixture of EWP, casein,
glucose and tryptone. 1: unknown, 2: dodecanol, 3:
unknown, 4 : ethnol, 5: diacetyl, 6 : n-propanol. 7 : butanol,
8 : unknown, 9: acetoin
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Fig. 2. GC chromatogram of volatile aroma compounds
in freeze dried/reconstituted fermented food prepared
from mixture of EWP, casein, glucose and tryptone. | :
unknown, 2: dodecanol, 3: ethnol, 4: diacetyl, 5: n-
propanol, 6 : butanol, 7 : unknown, 8 : acetoin
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