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The Effects of Egg White Powder Addition on Acid Production by
Lactic Acid Bacteria and Quality of Curd Yogurt

Young-Tae Ko

Department of Foods and Nutrition, Duksung Women's University

Abstract

A curd yogurt was prepared from milk added with skim milk powder or egg white powder(EWP).
The effects of EWP addition on growth and acid production by lactic acid bacteria in milk were
studied. The effects of EWP addition on quality of curd yogurt in point of apparent viscosity, sensory
property and volatile aroma compounds were also investigated. Addition of EWP markedly stimulated
acid production by lactic acid bacetria and stimulating effect of EWP on acid production was proportio-
nal to the amount of addition. Apparent viscosity of curd yogurt added with EWP was generally higher
than that of control. Curd yogurt fermented with L. acidophilus showed thixotropic characteristics.
Sensory property of curd yogurt added with EWP was evaluated as better than reference sample
and sample added with EWP at 2% level was evaluated as better than other samples. Acetone, ethanol,
diacetyl, butanol and acetoin were detected by gas chromatographic analysis.

Key words: yogurt, egg white, lactic acid bacteria

M B
2ko.

x
A}_AF!

Selbebel 19939 BE4
FAE AHeH A g Thgos
#d A Adp s

2

465,000 2=
g v
e FEE(
H|E ko] A
w75}
401] wam, F )

-Er(mﬂk sohds not-

ulg&o\_}, ﬂ:loﬂ{:
Z7haksieh. $-e)uiete)
°—?EE(%$‘% A9
fat) &eFS 8% o)
oL} Waetel o
g Eol7] $lshed
k4 g, 7He
Sl $ol 3
7ol dubiolck.
AEE T4

d

[s]
RN

rm&

D YA

Felg o3 stel

2 Ed]

ol
ﬂ“

11] =
Roeelqr o)1
}u_lj] zto

4ol shaf|ele] % kol

oX.
o

Ho it |m

o ofr 1o

@
[
0%
o

oyl

Corresponding author: Young-Tae Ko, Department of
Foods and Nutrition, Duksung Women's University.
Ssangmun-Dong, Dobong-Ku, Seoul 132-714, Korea

458

oef A SaEE A o) 43 AoEA HAEFo
b GAbke) AbAe] EAlde] RIEs] Mk}
Zobsb 2ol AAEL: wube Jue F slek

Boolte] Hale grrEe] AR g ARy
ZAelar 8 4 elis wbwEukegg white powder)S
Zuf ApgEe] ol "R EG il $frell Hrlsled
Aabgte] 4HA A} aEEe] Al ulAi= dgS
FAbER o))

2ooodqte)l wedy] F-sle Al w, yblg o] &3
ST b dlge] Al fabatel 2 gk e el
R E S TR S U S B
A ol elrh olde] LR A5 Hustel wl,
ubzk mids wbel g o] Sato] Wb QB A A Alkte)
yoal Ab A, M 3 AL Ak H}Yt 10 S A Mo 7

kg el obx wEEE whh sivha 4 7beel
webr] g alpel i 959} w&—:z-ng—% SEE

aprre] Aze] ek el A Ly $fel 2
5 Pl RS b2k dobslan 4 AF(Lactoba-

ARGt
uL:g‘g}o,1 'Ezlxlo] fo{}_;;;} q]_—}v

A9 S
S

1 L‘
cillus 3°8)0. 5 27 <,

L]-H)IH_ ?9] ié }}_ xlx}.r(»o] )\g—,"“ﬂ}\ A}Agki nJ - ?_j;
2o AR A4 DUA 7190 s o
ke zAbEbedu)



o

e oy

RLSHAAT AR ) FREH A%
+0F LT2E Azel /AR Aslon, 1y
FHe 2710717) Slete] SARJIEEH) i v

Wl Euk(Sigma Chemical Co., USA)S A}2-3tsith §wkAd
SR HAe) ZFEEAZL acetone(5F, Junsei
Chemical Co., Japan), ethanol(GC%, 99.8%, Merck Co.,
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Lactobacillus acidophilus(KCTC 2182), L. casei(IFO
3425), L. delbrueckii(IFO 3202)¢} 3Z9} 7452 x4 slo]
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Table 1. Effect of additives on growth and acid production by lactic acid bacteria in milk added with SMP or

egg white powder

Additive?
Culture? -
Control SMP EWP 1% EWP 2% EWP 3%

Titratable LA 0.931+ 0. 016cl 1067+ 0.009° 0998+ 0.020° 1.050% 0.016° 1.093+ 0.019°
acidity(%)* LC 0.707+ 0.005¢  0.886+ 0.019° 0.860t 0.021¢ 0.932% 0.007° 0.975% 0.005

LD 0.742+ 0.009¢ 09101 0.017¢ 0.766+0.007¢ 08140013 0.863+ 0.011°
pH? LA 3.96 4.02 3.99 401 4.03

LC 427 4.30 4.16 4.15 4.16

LD 4 20 4. 29 4 34 4.30 430
Viable cell LA 8 X 10° 82> 10° 6.8 109 6.2 10° 5.6 X 10°
count LC 5.2X10° 8.4 10° 4.0X10° 4.8%10° 5.0 10°
(CFU/ml)® LD 3.8X%10° 7AX10Y 4.2X10° 5.8X%10° 7.2X10°

ULA: L. acidophilus, LC: L. casei, LD: L. delbrueckii

YControl: Sample prepared from milk only
SMP: skim milk powder, EWP: egg white powder

9% 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 row not followed by the same letter are significantly different at the 5% level.

YMedian viaues of six or more replications
“Mean values of four replications
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Table 2. Effect of additives on apparent viscosity of

curd yogurt prepared from milk added with SMP or
egg white powder"

Table 4. Effect of additives on sensory properties of
curd yogurt prepared from milk added with SMP or
egg white powder”

Apparent »150051ty(p01se) Additive?
Culture® Addmve“ Reference” EWP 19 EWP 2% EWP 3%
Control SMP EWP 1'7/( EWP 2% EWP 3% Overail 5.00° 5.58:" 5.75¢ 5.33"
—— T S acceptabilit +058  *+053 +0.70
LA 9835 12385 10040° 10665 12150 T O 5540 575 517X
1880 +1665 +1250 t+11.60 *7.80 o ) N 0.59 +0.79 i 101
LC 83.20° 106.60° 9340  101.35% 104.35 0 b = o1ab = 499
dor 5.00 521 5.38 542
+985 +1785 +1425 +1215 *695 051 1049 +050
LD 7235° 9470+  7390°  8385%  92.85% Text 5.00° 5.71" 579 5717
000 +1420 +955 1035 +865 exture > " x '
: - - : +062 +059 069

"Sample was prepared from curd yogurt fermented with
lactic acid bacteriafor 24 hr.
®Mean values and standard deviations of six or more
replications. Any two means in a4 row not followed by
the same letter are significantly different at the 5% level.
3-98ee footnote in Table 1.

Table 3. Viscometric characteristics of curd yogurt pre-
pared from milk added with SMP or egg white powder"

Apparent v mmm (p(me)

Time Addmve
(min) Control SMP EWP 1% I:,WP Z% hWP 3‘7(
2 111.15 13860 11265 116.40 1'36 6%
+2095 +1450 *1245 +945 11045
4 102.75 124.20  107.00 108.65  124.20
+18.60 11180 * 13.00 % 3.80 + 8.00
6 95.75 11240  96.15 98.00 110.25
+16.05 11195 + 880 +5.05 t7.15
8 90.50 10450 9465 91.65 102.75
+1575 +1095 * 1120 *6.10 +7.45
10 84.40 101.20 84,50 87.90 99.75
+ 1355 *975 +6.35 +3.20 +7.05

DSample was prepared from curd yvoguart fermented with
L. acidophilus for 24 hr.

®Mean values and standard deviations of six or more
replications

9See footnote in Table 1.
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YSample was prepared from curd vogurt 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.

2See footnote in Table 1.

#“Reference: Curd yogurt prepared from milk added with
2% (W/V) of SMP.
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Table 5. Composition of volatile aroma compounds in curd yogurt fermented with L. acidophilus" (unit: ppm)

. Acetone Ethanol Diacetyl Butanol Acetoin

Additive

0 hr 24 hr 0 hr 24 hr 0 hr 24 hr 0 hr 24 hr 0 hr 24 hr
Milk 2.81 2.11 1.34 941 -5 2.27 042 0.37 50.18

+047 +0.23 1019 T1.11 + 044 +0.07 +0.04 +156.75
SMP 2.76 2.33 148 14.66 - 2.82 0.40 0.37 - 78.89

+057 +032 +0.16 +336 + 065 +0.08 +0.05 +20.16
EWP 1% 294 1.99 1.74 14.35 - 262 041 0.35 63.37

+0.50 +0.19 +0.29 +247 +0.36 +0.08 +0.05 +7.85
EWP 2% 2.98 1.98 2.09 14.88 — 273 0.40 0.37 78.61

+ 045 +0.23 +0.35 +1.67 +0.23 +0.07 +0.04 +741
EWP 3% 3.13 2.04 2.26 15.31 — 290 042 0.36 80.09

+0.09 +0.15 *0.06 + 159 +0.20 +0.05 +0.06 +14.30
Y0 hr sample was prepared from milk inoculated with L. acidophilus.

24 hr sample was prepared from curd yogurt fermented
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T2

gz gel washed ]r -‘?;U? M7t AEE A
(curd)?} ohAa wtelsle] Felgh el s LWPH"% off 71
2Hy &7)7}F 9o, 1*“’ 77777 ‘3°°] TR Eek Y
AR ZA)she, 539 —ra] 7} EEA R How,

A s A s Akl o 7hle) el
bRl ob Algel e Aol wAsA kst
WGl Eal 29, A7l Alge 1%, 2% A8 d)sted &
AerEE B4 @kt $3S ol by Hgd
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with L. acidophilusfor 24 hr.
Mean values and standard deviations of ten or more replications

Table 6. Content of volatile aroma compounds produ-

ced by fermentation in curd yogurt" (unit : ppm)
Ethanol Diacetyl Acetoin
Milk 8.07 2.27 50.18
SMP 13.18 2.82 78.89
EWP 1% 12.61 2.62 63.37
EWP 2% 12.79 2.73 78.61
EWP 3% 13.05 2.90 80.09

bSample was prepared from curd yogurt fermented with
L. acidophilus for 24 hr.
Mean values of ten or more replications
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