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The Preparation of Yogurt from Egg White Powder
and Milk Products

Young-Tae Ko

Department of Foods and Nutrition, Duksung Women's University

Abstract

Gel-type yogurt was prepared from egg white powder (3%, w/v), glucose (2%, w/v) and four kinds of milk
products (4%, w/v). The effects of milk product on acid production and growth of Lactobacillus were studied.
The effects of milk product on sensory property and volatile aroma compounds were also studied. Acid pro-
duction by L. acidophilus at 24 hr in samples containing milk product was significantly lower than that by L.
acidophilus in milk (p<0.05). The sample containing casein produced less acid than the other samples. Numb-
er of viable cells of L. acidophilus at 24 hr in milk and samples containing milk product was 2.0x 10°/mL
and 5.0x 10°~8.0x 10%/mL, respectively. Sensory property of the samples containing milk product was lower
than that of milk yogurt (reference). However, sensory property of the sample containing casein was not sig-
nificantly different from that of milk yogurt (p<0.05). The sample containing whey powder showed lower sen-
sory score than other samples. Though the composition of volatile aroma compounds was slightly different
from sample to sample, gas chromatographic analysis detected acetone, ethanol, diacetyl and acetoin in sam-

ples fermented by L. acidophilus.
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aAl FHEE AREASR), P Sigms
Chemical Co., USA), A} £-4-(H2-$-7), GAI (A
£-9-%), F*(Sigma Chemical Co., USA), casein so-
dium (3}3}-4-, Wako Pure Chemical Co., Japan), ¥ T
(15, Yakuri Pure Chemical Co., Japan)2- A}-4-3}9ic}.
o] 5o AR Z2AL Table 13} 7). FHA] 3] A&
2ol FFEAZE acetone (5, Junsei Chemical
Co., Japan), ethanol (GC%-, 99.8%, Merck Co., FR.
Germany), diacetyl (5, Tokyo Kasei Co., Japan), n-
propanol (57, Junsei Chemical Co., Japan), butanol
(83, Junsei Chemical Co., Japan) % acetoin (GC&,
98%, Fluka Chemie, Switzerland}&- A}-8-3}it}.

AR

Lactobacillus acidophilus (KCTC 2182), L. casei
(IFO 3425), L. delbrueckii (IFO 3202)%] 3£9] #5F
delslo] ALgRRon AR wEg AZE
MRS g sl #| (Difco Lab., USAYS- ARS-3}gic}.

Table 1. Composition of various milk products (%)
Whole milk Skim milk Whey

powder™  powder"  powder"™ Casein®”
Protein 25.5 35.0 13.0 90.0
Fat 27.5 1.0 ND ND
Lactose 38.0 525 65.0 0.2
Ash 6.0 8.5 8.0 ND
Moisture 3.0 3.0 4.4 ND
Lactic acid ND" ND 2.0 ND

YND: Not determined.
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50 mLe] A 85 100 mLe] At} Zel A=l Wi 50
g2 NaSO.2F R EZFEHUR n-propanol-Z 50 ppm
7}3}ed rubber septum (24 mm, Sigma Chemical Co
USA)C 2 23 & 50~55°Co| 3ol 208
vlalgict. A3t headspace gasE S mL gas tlght
syringe (Hamilton Co., USA)Z 1 mL # }o] HP 5890
Series I1 gas chromatograph (Hewlett Packard Co.,
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acid2. pHE 4.002 2 FA3JF $H 50mLe] 50 g2
Na.SO& #H7Psta ofzlel EEEHQ
ethanol, diacetyl, butanol, acetoing& z+z} 50 ppm 7}
3l WH-ETEAE n-propanold E-E& F rubber
septum O 2 WHF} & 50~55°Ce] $-Foj|A 208-7F 3t
H]-'G]-C;il:]- FFA S 2HE] wRg headspace gasE
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8 (NxzF)et AAa4e vz #a’k Axbe Table
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fFolA o7 gl o v(p<0.05), AR EH A7} A 502~
4%) 7kedle AR F2ob F7HESE A

= F7tetdct. ole} 2 AL WA EF, 3, 7}
Al b A8 A= AY A P;af)r 131”]’
452 FAFE AR Abo]olA = 7& A&t FA R
A7t A&t frAet siAal Aot *]E_EL\:P ALE7}
o B A%E Halch ¥ pHE 4 ARel ¥
sty fAF A2t A B vha Pkt

olake] AmE F3tsle] wl B 39 (wiv)eh
FEE} 2% (wh)ell 422 F-AIF 2~-4% (w)E H7)
o] T Aol ZHAbTS] ABAA o] - A& (H
Z)Rc F3E 4 5 qloh 2 ol{Ee £ A
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L. acidophilus®] 73-%- acetate (*:+= mevalonic acid),
riboflavin, calcium pantothenate, niacin, folic acid 5-&
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Table 2. Effect of milk products on acid production by L. acidophilus in milk or mixture of EWP" and glucose

Milk (Control)” WMP" SMPV wpP" Casein
Conc. of additive

Titratable 2% 0.932°+0.049  0.565*+0.007 0.601"+0.014 0.549°+0.007 0.544°+0.038
acidity (%)” 3% 0.932°+0.049  0.643°+0.013  0.635"+0.027 0.610"+0.007 0.581°+0.027
4% 0932°40.049  0.722°+0.016 0.679°+0.023 0.671°+0.027 0.589°+0.040

2% 403 3.83 3.87 3.82 3.88

pH" 3% 4.03 3.84 3.96 3.84 3.92

4% 4.03 3.85 4.02 3.84 3.97

"EWP: egg white powder, WMP: whole milk powder, SMP: skim milk powder, WP: whey powder.

“Control sample(milk) did not contain glucose.

Y% 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 (indicated as a, b, c, d).

) . . - .
“Median values of six or more replications.
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Table 3. Comparision of physical and sensory properties of yogurt prepared from milk or mixture of EWP, glucose

and milk products”

Sample Liquid

Acid

3)
or Additive Gel form seperation” Texture Odor taste” Color
Milk (Control) Normal None 5.0 Normal 5.0 Milky White
2% Very soft ++ 4.0 Normal 45 Slightly Yellow
WMP 3% Very soft ++ 4.0 Normal 4.5 Slightly Yellow
4% Very soft +~ ++ 4.0 Normal 4.5 Slightly Yellow
2% Soft ++ 4.0 Normal 4.5 Slightly Yellow
SMP 3% Soft ++ 4.0 Normal 4.5 Slightly Yellow
4% Soft +~++ 4.0 Normal 4.5 Slightly Yellow
2% No curd +++ 35 Normal 55 Yellow
WP 3% No curd +++ 35 Normal 55 Yellow
4% No curd +++ 35 Normal 55 Yellow
2% Normal None 4.5 Normal 4.5 White
Casein 3% Normal None 4.5 Normal 4.5 White
4% Slightly hard None 4.5 Normal 45 White

USamples were prepared from yogurt fermented with L. acidophilus for 24 hr.

“Liquid separation: + slight, +-+ moderate, ++ + much.

3

Texture: 9.0 extremely better, 5.0 equal to control, 1.0 extremely inferior.

YAcid taste: 9.0 extremely strong, 5.0 equal to control, 1.0 extremely weak.
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Fig. 1. Photograph of yogurt prepared from milk or
mixture of EWP, glucose and milk products. From left:
milk yogurt (control), WMP yogurt, SMP yogurt, WP yo-
gurt, casein yogurt.
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ZFo R sha vt 3% (wh)ed £ 2% (wWiv)
ol 4% (wv)e] FAES 747 HAVIRE AEE L a-
cidophilus, L. casei, L. delbrueckiiZ. 247} 28 A7)
F AT AFEE qu} 7o)}, L. acidophilus
g A Aee BHZFW A1 27} 0.889%<1d vl
g}o] G-A|E A 2E 0.628-0.668%% G2 H o2 gt
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9 PFFE 9§ A 87t 20x 10UmLld] v]3}ed
A% A58 AESE 50x10-8.0x 10YmLe g &
A s ket
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£ BA4S AYz deH? (A AEE AR #
15 Zoll FH€ 7HAIY] St A= Pl =3
€ & 7 E A=
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S f8FEEeS EFA B (reference) 311, WhY &
3% (w/v)ﬂ} ii%* 2% (wiv)ell 4%2) $AIE 4%
(wivye 717t A7V8LAL L. acidophilus 2 16,547k WA
AA e FARTFEES A ZF 3] AAF W5
7AAYe] A3} Table 59} Z2c).

AubA 9l 7] 3% (overall acceptability} = $-F 872
exch FAF A7 AEr) Azsigdod sHAQ Al
8o ASe ZRARS FAAQ Aol & BolA @
3k2 ol (p<0.05), FAF H7} Al Folldes #A A
27} 7P A28k} gh(taste)?] A= HubHQl 7]
3xot AR FARE Ads Bl ]l AR
7} EEA R frelHal 2ol & B Arh(p<0.05). WA
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Table 4. Acid production and growth of lactic acid bacteria in milk or mixture of EWP, glucose and milk products”

Culture” Milk (Control) WMP 4% SMP 4% WP 4% Casein 4%
Titratab] LA 0.889°+0.007 0.666°+0.009 0668 +0.007 0.650"+0.014  0.628 +0.027
tratable | LC 070640023  0587°+0.009  0.605+0.032  0.655°+0.009  0.470°+0.032
acitity (%}
¥ LD 0.776°+0.014  0.599°+0.011  0.689"+0.014  0.545°+0.007  0.527°+£0.020
LA 4.04 3.99 3.87 4.00
pH" LC 432 4.08 3.96 421
LD 420 4,08 4.04 415
Viable cell LA 2.0x10° 5.2% 10° 8.0x 10° 5.0x 10° 54%10°
count LC 3.8x10° 2.1x10° 23x10° 12x10° 1.5%x10°
(CFU/mL)” LD 3.2x10° 1.6x10° 2.0x10° 1.1x10° 1.7x10°

"Sample was prepared from yogurt fermented for 24 hr.
ACulture: LA-L. acidophilus, LC-L. casei, LD-L. delbrueckii.
** See footnote in Table 2.

¥Mean values of four or more replications.
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Table 5. Effect of milk product addition on sensory properties of yogurt prepared from mixture of EWP, glucose

and milk products”

Milk Additive
(Reference)” WMP SMP WP Casein
Overall acceptability 5.00° 431"+0.25 4.31"+0.25 3.38°+£0.37 494'+0.31
Taste 5.00° 4.35°40.33 428 +0.28 3.51°+0.44 4.83"+0.32
Odor 5.00° 5.00° 5.00° 5.00° 5.00°
Texture 5.00° 4.11"+0.21 4,18"+0.24 3.14°10.28 4.90°+0.37
Color 5.00° 4.85+0.29 4.85°+0.29 3.53°+0.46 5.00°

"Sample was prepared from curd yogurt fermented with L. acidophilus for 16.5 hr. Any two means in a row not followed by
the same letter are significantly different at the 5% level (indicated as a, b, c). 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 “extrmely in-

ferior to reference” equaling 1.

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

(odor)®] 74 4= BE AlE Atoell zto] S HolA] ¢t
om, A 7Htexture)d} YAb(color)2] -9+ HHHH
Q7 zEsh faaE AL Bed HAF B7h ARl
Mok dgbert shldl ARS A BFARS)
frej ™ el zlo] & BolR| 2d3kch(p<0.05).

gFEA et vasle] FAE A Ase GAC
Aad)e] o] el Ao Fon, Ao ¥
9 BAA|7] Ao el o3k A E(foam)e] A
o2 Autyael 71257} Azslg] o), 7HAIQl AR
o A Aol G e Yl ol 5

ARs} folAe Aol g Molx] e Aoz Y7
o 4 Amel A% A xwm EERL
52} 5 AAe] 2] HErt Friste] FE HeE
b Aot EEA R SAE A7 AR Aol
Jaje] ze7b gl AL RE A8sh A RS
ol9]8] BRE viehlix| ety wiEolct. 7hAIQl A
g9 gt Alnjrt EEA g Rl Yo x| 7
ole} Zake] Abv)rl HAg Z23E o]Fe] AFAR
of ujated =A M FaR| & YUt AR £ of
B AgolA AHed A8 BeA, F Mkl 71 &
I (overall acceptability)= St(taste), 2} 7} (texture) =
Arkcoloryd] B-iHA Q] 4 ub= 71 o 2 vhebyic).

FEZA R0 & ALT(0.889%, Table 4 2)ol| 15}
o] AR B, @R EH e Ml A &2 AEE(0.628~
0.668%, Table 4327} vl Lol B3l o)
E A goAx Ao) A= 53] 7HA<) A5 A
Aol Axrt FFAF} 2ol7t gl 1 o)

45 7Alel 5l 9l7) wgoleba A7k
Pheg, 4 e GEEle) A7k v 24 S
wom §54% AAskn $shA Aeh 7h
o7} glout whul & 60°C A

2
4]
&xd w2 oha

mi¢m¢+
m\m r\o

= o5 ARell= 7Haz Aol Sjated 7] <F
&

of| 4 L7} Alztsloh 2 # 2ol A(gely o s
=Ha FE5A0] 2A=EE 80°C oAby £x7F HS
Bhel®, B Al ol 4] A8-E] ol B ab(Sigma Chemical
Co., USA)S Al Z 3| AbollA] B2 el o)slo] Alz=d
Zoln], B AT Ag Fu] A 60°C, 208
7} v Al st uepd AARre] i) g B
Az &3t 72} 60°C, 2087} 7ld el E vk
Aolth. o]} & rhadfele} waHAe] AHH 3
Abell 2} stof wdullo] 8-y} whAlE}l 1, o] F Al Fell §
2 A Aol s Abol| o3l H=E
M slo] sAtaF2ES] A Ao =A 7)o A
Azgict,

5 S

QTEES| 3y W HF

Table 62 L. acidophilus2. %% 2 %(0 hr)e} &t
AAZ) F4hne] 38T ES] FF A
3t Z Foltl.

L& A B 2T 7% diacetyl?} acetoin-2
A Folle 2AFA gk} 247 2HEed 23] A
A =]9) 2w, acetone} butanol- 24A17F W E Fof| 2
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Table 6. Composition of volatile aroma compounds in samples fermented with L. acidophilus” (unit : ppm)
Acetone Ethanol Diacetyl Butanol Acetoin
0 hr 24 hr 0 hr 24 hr 0 hr 24 hr 0 hr 24 hr 0 hr 24 hr
Milk 4.444 2381  1.808 12.804 =3 1.568 1.910 1.026 — 38.729
(Control) +1.131 +0310 £0302 +2.392 +0.206  +0.615 +0.075 +7.444
WMP 0.438 0.487 1.433 5.446 1.615 1.630 1.245 — 51.058
+0.048  +0.031 +0.209  +0.697 +0.235  +£0239  +0.192 +18.349
SMP 0.438 0.427 1.454 5.540 4.052 1.884 1.402 - 48.213
+0.059 +0.069 +£0.249 £1.105 +1.530 +0350 £0.273 +14.998
WP 0.421 0.349 1.373 4.553 1.010 3.591 1.514 1.341 — 50.404
+0.085 +0.060 £0.044 0773 +0.111 +0.613  +0.243  +0.213 +19.046
Casein 0.410 0.377 1.719 7.626 1.702 1.761 1.309 — 54.558
+0.096 +£0.067 +0428 +1.620 +0.244  +0.505 +0.116 +21.002

0 hr sample was prepared from substrate inoculated with L. acidophilus. 24hr sample was prepared from yogurt fermented with
L. acidophilus for 24hr. Mean values and standard deviations of ten or more replications.
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Fig. 2. GC chromatogram of volatile aroma com-
pounds in 0 hr sample prepared from mixture of EWP,
glucose and WMP. 1: unknown, 2: acetone, 3: ethanol, 4:
n-propanol, 5: butanol.
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Fig. 3. GC chromatogram of volatile aroma com-
pounds in 24 hr sample prepared from mixture of
EWP, glucose and WMP. 1: unknown, 2: acetone, 3:
ethanol, 4: diacetyl, 5: n-propanol, 6: butanol, 7: acetoin.
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