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The Preparation of Yogurt from Egg White Powder and Casein

Young-Tae Ko and Eun-Ju Lee

Department of Foods and Nutrition, Duksung Women's University

Abstract

Gel-type yogurt was prepared from egg white powder (EWP), casein and glucose. The effects of EWP on
acid production and growth of Lactobacillus were studied. The effects of EWP on sensory properties and vo-
latile aroma compounds were also studied. Acid production by Lactobacillus in EWP (1-3%, W/V) was sig-
nificantly lower than that by Lactobacillus in milk (control). However, the increase of EWP content from 1 to
3% increased acid production significantly. Number of viable cells of L. acidophilus at 24 hrs in milk and
EWP containing samples (1-3%) was 3.1 X 10°/ml and 8.3 107-3.6x 10°/m/, respectively. Sample containing
lower amount of EWP generally showed lower number of viable cells. Sensory property of EWP samples (1-
3%) was significantly lower than that of milk yogurt (reference). However, sensory property of samples con-
taining EWP 2% or 3% was significantly better than that of sample containing EWP 1%. Though the com-
position of volatile aroma compounds was slightly different from sample to sample, gas chromatographic
analysis detected acetone, ethanol, diacetyl and acetoin in samples fermented by L. acidophilus.
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Table 1. Effect of glucose on acid production by L. acidophilus in milk or mixture of EWP" and casein

Milk (Control)” EWP 1% EWP 2% EWP 3%
Glucose

Titratable 0.5% 0.948"+0.026 0.414"+0.016 0.416"+0.015 0.394" £0.031
acidity (%)” 1% 0.948'+0.026 0.450'+0 0.557° +0.009 0.604°+0.018
2% 0.948"+0.026 0.414°+0.020 0.542°+£0.010 0.634"+0.045

0.5% 4.00 3.95 4.06 4.15

pH" 1% 4.00 3.84 3.87 3.89

2% 4.00

391 3.89 3.88

"EWP: egg white powder
“Control sample(milk) did not contain glucose

“a;, 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 six or more replications; Any

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

4 . . .
"Mean values of six or more replications
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Table 2. Comparison of physical and sensory properties of yogurt prepared from milk or mixture of EWP, casein

and glucose”

HERES

Fhekslr] 2l 28 9 A 2 & (1996)

Gel form i Liquid 5 Texture” Odor Acid taste”
seperation
Milk
S J E
(Contral) Normal None S50 Normal 5.0
Glu (0.5% Slightly soft +t~t++ 4.0 Normal 4.0
EWP 1% 1% Slightly soft b+ 4.0 Normal 4.0
2% Slightly soft ettt 4.0 Normal 4.0
0.5% Normal +t+ 4.5 Normal 4.0
EWP 2% 1% Normal + 4.5 Normal 4.5
2% Normal + 4.5 Normal 4.5
0.5% Slightly hard + 4.0 Normal 4.0
EWP 3% 1% Slightly hard -~t 4.0 Normal 4.5
2% Slightly hard None 4.0 Normal 4.5
”Samples were prepared from yogurt fermented with L. acidophilus for 24hr
“Liquid separation : + slight, ++ moderate, +++ much
Tex[ure : 9.0 extremely better, 5.0 equal to control, 1.0 extremely inferior
“Acid taste : 9.0 extremely strong, 5.0 equal to control, 1.0 extremely weak
o] Wroolle ¥aba bRt 2%, 3% Age| o] Alm sheEli: 3%, 2%, 1%2] 02 felHel Aol
P 2/} 2518 Dk ol it bl Aatel & Hairhp (0.05). pHE $f AlEvb et AR
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2k B 889, Al 10.1%, ErE3LE 1.23%, 3%
0.56%, Aeko] == ﬁ} lek2o] el (thiamin, ri-
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Table 3. Acid production and growth of lactic acid bacteria in milk or mixture of EWP, casein and glucose"

Culture” Milk (Control) EWP 1% EWP 2% EWP 3%
Titratable LA 0.927°+0.011 ().387: +0.015 0.506°+ 0.010 0.585" £0.007
acidity (%)" LC 0.699* +0.009 0.300° +0.009 0.422°+ 0,014 0.469" +0.009
LD 0.799° +0.025 0.289°+0.014 0.401°4 0,010 0.478" +0.009
LA 402 393 3.93 397
pH® LC 4.26 4.05 4.04 407
LD 4.15 407 4.04 411
Viable cell LA 3.1 10" 8.3x 10V 2.0 10 36%10°
count LC 23x10° 2.4x 107 1.8 10" 1.3x 10°
(CFU/mly” LD 22X 10° 1.4% 107 2.7% 107 4.6 10°

"Sample was prepared from yogurt fermented for 24hr
“Culture: LA-L. acidophilus, LC-L. casei, LD-L. delbrueckii
4 See footnote in Table 1

“Mean values of four or more replications
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% A 2o 5 Bir). Gtaste)?] 79 AubA
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ﬁ W gk Eakell o]k A E(foam)2] Ao HubH
ol 713 =7 v 7<1+6¥°3 o}, Ale] x4 7H(texture)
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7F slsdeh. b A 5191 ””*H(odorH R Zdrﬂ
SRl S e
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Table 4. Effect of EWP concentration on sensory pro-
perties of yogurt prepared from mixture of EWP,
casein and glucose”

Milk Concentration of EWP
(Reference)” 1% 207 1%
Overall .00 3.96°40.33 4.73" 1044 471" 041
acceptability
Taste 5.00¢ 396+ 033 4.71"+0.44 4731039
Odor 5.00° 4.90" +0.36 483+ 0.28 485" =0.28
Texture 5.00° 4.17°+0.32 471"+ 0.36 4.56"£0.37

"Sample was prepared from curd yogurt fermented with
L. acidophilus for 16.5hr; Any two means in a row not fol-
lowed by the same letter are significantly differnt at the 5%
level; The scores were assigned numerical values 1 to 9
with “no difference between sample and reference” equaling
5, “extremely betier than reference” equaling 9 and
“extrmely inferior o reference” equaling 1

“Reference : Gel-type yogurt prepared from milk fermented
with L. acidophilus for 16.5 hr

ol7h gledeh. RAM e % w B Ageld AHEH
=
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Table 5. Composition of volatile aroma compounds in samples fermented with L. acidophilus’

Acetone Ethanol Diacetyl Butanol Acetoin
0 hr 24 hr 0 hr 24 hr 0 hr 24 hr 0hr 24 hr 0 hr 24 hr
Milk  4.039+0.216 2.833+1.108 1.385+0.113 12.063+2.864 - 2.711+0.652 3.689+0.212 3.014+1.087 77.421+12.910
(control)

EWP 0296+0.023 0.414+0.093 3.767+0.550 1.832+0.188 3.9711£0.398 3.684+.792

1%

EWP 0308+0.038 0.516+0.063 3.784+0.510 1.845=0.170 3.902+0.448 3.719+0.466

2%
EWP  0.399+£0.057 0.520+0.059 3.805+0.566 1.714=0.067 4.030+£0.756 3.792+0.939

3%

"0 hr sample was prepared from substrate inoculated with L. acidophilus, 24 hr sample was prepared from yogurt fermented with
L. acidophilus for 24 hr; Mean values and standard deviations of ten or more replications

2
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Fig. 1. GC chromatogram of volatle aroma com-
pounds in O hr sample prepared from mixture of EWP,
casein and glucose 2. acetone; 3. n-propanol; 4. butanol
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Fig. 2. GC chromatogram of volatile aroma com-
pounds in 24 hr sample preared from mixture of EWP,
casein and glucose 2. acetone; 4. ethanol; 5. diacetly; 6.
n-propanol; 7. butanol
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