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Development of Ice Cream Prepared from
Lactic Fermented Egg White Food Added with Cream

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

Abstract

Ice cream was prepared from cream added egg white mix(EWM) food fermented with Lactobacillus
acidophilus(KCTC 2182). Change of viable cells during fermentation of cream added EWM food and sensory
properties and hardness of ice cream prepared from lactic fermented EWM food added with cream were
investigated. (1) As the ratio of cream to EWM was higher, stationary phase of growth curve of L.
acidophilus was longer and number of viable cells during fermentation was higher. (2) Sensory properties of
ice cream prepared from Formula 4 (EWM 60 : cream 40) and Formula 5 (EWM 50 : cream 50) were better
than those of other formulas. Optimum condition of mix formula and fermentation time was Formula 4
fermented for 15 hr. (3) As the ratio of cream to EWM was higher, the hardness value of ice cream was
lower. Therefore, the hardness value of ice cream prepared from Formula 5 was the lowest.
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Table 1. Mixing Ratio of EWM vs. Cream of Formula 1
to§

Egg White Mix Cream
Formula 1 90 10
Formula 2 80 20
Formula 3 70 30
Formula 4 60 40
Formula 5§ 50 50

Chemical Co., USA)®} X S=%(1F, Yakuri Pure
Chemicals Co.y2 AM3}1%)on] ofo]ATq AU
2= I GFAY 37%14 T, LA, A=
ANLAD), vhdetEFAI R F)e AR-slgd

ABTF

Lactobacillus acidophilus(KCTC 2182) T35 AM4
golow, ¥EE wjx)2= MRS 3P| (Difco Lab.,
USAYE AMsld=.

33 &I} CHYREMRUEAIES| =

R 39(W/V), 7HAIQ] 3%WV)EE £ 2%
WVYE Add FFeed $el 71 247] (Corning,
Model PC-320, USA)2 313 3730 00] &Y
4 Egg White Mix: EWM=LY 33, of E¢$-
63°CE. Y $2oA 2087 1A= F 40°C
2 A3, o7l Tuble 13} Fe] IHE 79 v
&2 Fr)Ela, MRS AAuiR|ellA 24x]7F wieksk
AR Wl & 3%(V/V)e] BlEEF 107 CFUm)E
AFsle] 40°Ce FL7)oAM UAA A2 HEAFG

opo[23ge] M=

wiv) gugl 329 Y7l dNFRARPEENE 500
goll 7FE4% 100 g, whdelat 10 g 78k, Philips
olo]A~=1] A|F7](Philips Electronics, Model 2304,
Austria)®l] Wo] 2087t 3Mlsle] A FEEolo|AaY S
Az, olo]AaY A27)9 cooling disk¥= -70
°Cce] %A YEil(Forma Scientific, Inc., Model 917)
AA 18417 BFARE. AR 2T Eofo]ATYPL
100 mLe} wjo]#H =X 150mLle] FolFo| YAYH

Table 2. Conditions of Rheometer Operation

42 ¥ 9°C9 YFILG AA, Model FC-B53CM,
Micom AR A2l 2447 A1) F A

Yol AHgaiet.

M 9 pH 55

AETE AZE PE A3 1Moz 3
A3l MRS ZHHMiAIGAM 40°C, 48X wiFg F
colony] 47} 30~30071Q] W& Al AbasiA
I, pHE pH meter(F-$vlci @A 28, Model DP-
215M)E 3334

A4sH Y HA

HeAAte] HEAE otelx=ad FAR score
card™E st AYHAL, FAM 109E Ml
e 38 vl A F 3Uz 3e) AA PA}
€ A3

a4z &3

ofo] A=13 2] 7] E(hardness)= Data-Autoanalyzer-
Software®?} A€l HFHEi9} 924¥ Rheometer(Sun
Scientific Co., Model Compac-100, Japan)® &33}%]
. A9 Hell -9°Ce] BF A 24417 AAF
ofo] 2T S EBi¥d oy, & AR EHM 35
T1mm $ol AXET FFEY Al HES 59 &
Z3l9ct. Rheometer?) ZHE 242 Table 28} 2o},

Age| M| W 8y

A¥Y Z#= PC-STAT(University of Georgia, USA)
software'%& AR23}le] F-testANOVA2} HAf-2la} A
A2 FAA .

a2 % g

A2l pHO| ZA|Zel st

Fig.1& 3de| H7He dRAFLHAFAN L
acidophitus®) ZAAAQ W, & A4TNE BAL A
olv}. Formula 1& 2w o 9A717}A] log phase,
12X7W4A] stationary phase® FAIBFT 2 o] Foll=

Mode 20
RH REAL
REP (Repeat) 1
Max. weight (kg) 10
Penetration depth (mm) 100
Table speed (mm/min) 60

Holding time (sec) 0

Test type Hardness
Adaptor type Circle
Adaptor area (cm?) 0.20
Sample type V-Round
Sample width (mm) 60.00
Sample moves (mm) 1.00
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Fig. 1. Changes in viable cells during fermentation by L.
acidophilus.

death phase®| A%3}%lv}. Formula 29 739 73]
Formula 13} §-A13132, Formula 3%] 7%= Formula
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Fig. 2. Changes in pH during fermentation by L.
acidophilus.

olol F-2]HQl A}olE Holx] ¢k (p<0.05), 6A17F
e 1542741 Formula 3~57} Formula 13} 28t}
B2 AL vgon, 18A7lo| Fole dAHoz
Formula 4¢} 57} Jwz] A|&¥c} folHee 2 5
A& ehd oHp<0.05).

olAte] AAZ gokspd ogd o F =He| }
7Hgol ¥&5F 48349 stationary phase’} A
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Table 3. Change of viable cells of L. acidophilus in cream added EWM food during fermentation”

R ation ti Formula
ermentation tme # # 3 #4 s
Ohr LIXI0F£03  12X10°.203  LIXI0%,£01 12X10°,£03  14X105,£03
3hr JIXI0N406  35X105106  35X105£05  3IXI0%+07  36X10%%06
6hr LIX19£03  12X10%5402  15X10°%402  16X105£02  16X10°%+02
Ohr 18X 105405  23X10%,£07  25XI0%+05  23X10%,103  22X10°, %05
12hr 17X 10204  22X10°5407  22X10%£05  25X10%,£08  26X10%,£08
15hr 76x 105429  13x105+10  23x105,+05  25x105£07  25X10°,+09
18hr 65X105£14  13XI0%404  15X10%,£02  20X10%£05  26X10%+07
21hr 55104424 92X105%31  15X105£02  21X105,£05  24X10%£05

YEWM(egg white mix) consists of 3%(W/V) of egg white powder, 3%(W/V) of casein and 2%(W/V) of glucose.

Mean values of ten or more replications.
.,Any two means in a row not followed by the same letter are significantly different at the 5% level.
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Table 4. Sensory properties of hard ice cream prepared from cream added EWM food fermented with L. acidophilus for

15 hr?
Formula
Perfect Score #1 #2 #3 #4 #5

Flavor 40 344, 352, 38, 39.2, 38.9,
Body & Texture 30 24.5, 255, 283, 29.1, 2.1,
Color 5 4.1, 4.1, 49, 4.9, 4.9,
Melting Quality 5 33, 3.7, 4.7, 4.8, 4.7,
Total 80 66.4, 68.5, 75.8, 779, 7176,

YEWM: egg white mix.
Ice cream was hardened in the freezer of -9°C for 24 hr.

«cAny two means in a row not followed by same letter are significantly different at the 5% level.

Table 5. Sensory properties of ice cream prepared from cream added EWM food fermented with L. acidophilus for 18hr?

Formula
Perfect Score #1 #2 #3 #4 #5
Flavor 40 345, 351, 372, 392, 383,
Body & Texture 30 249, 26.0, 285, 295, 29.5,
Color 5 4.1 43, 47, 4.9, 49,
Melting Quality 5 27, 32, 45, 4.8, 4.8,
Total 80 66.3, 68.5, 749, 784, 775,

USee footnote in Table 4.

Table 6. Sensory properties of ice cream prepared from cream added EWM food fermented with L. acidophilus for 21 hr"

Formula
Perfect Score #1 #2 #3 #4 #5
Flavor 40 343, 34.5, 359, 379, 372,
Body & Texture 30 25.1, 26.1, 28.3, 29.1, 29.1,
Color 5 4.0, 4.0, 47, 49, 4.9,
Melting Quality 5 33, 33, 45, 49, 4.6,
Total 80 66.6, 68.0, 734, 76.7, 75.8,

USee footnote in Table 4.
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& texture 29.1, color 4.9, melting quality 4.8, total
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Table 7. Comparison of before and after hardening of viable cells and pH of ice cream”

Viable cell count (CFU/mL) pH
Formula . After hardening . After hardening
Before hardening (-9°C/24hr) Before hardening (-9°C24hr)
#1 6.0 X 105+ + 1.4(100%) 1.8 108+ 0.5(30.0%)” 431 4.31
#2 8.1 X 10%* +2.4(100%) 25X 10+ 1.1(30.9%)” 432 432
#3 1.1 X 10°7%* £0.2(100%) 4.8 X 108:£0.9(43.6%)° 434 430
#4 1.2 X 107* £0.2(100%) 6.6 X108 £2.2(55.0%)? 429 4.30
#5 1.3 X 10°** +0.2(100%) 7.7X10°£2.8(59.2%)” 429 4.29

YIce cream was prepared from cream added EWM food fermented with L. acidophilus for 15 hr.

*%p<0.01
BSurvival ratio of L. acidophilus after hardening.

Table 8. Rheological properties of hard ice cream prepared from cream added EWM food fermented with L. acidophilus

for 15 hr”

Formula #1 #2

#3 #4 #5

Max. weight(g) 1604.67, £461.05

923.07,£190.78  679.13,£118.22

65420, + 14448  590.27,+116.05

Hardness(g/cm?)  41644.61, 1+ 12524.42 23362.68,14616.46 2066681, +6769.70 16196.11 ,+3296.23 13222.17,£3267.23

Sample height(mm) 4840 48.20

50.80 47.00 42.00

USamples were hardened in the freezer of -9°C for 24 hr.

oAny two means in a row not followed by the same letter are significantly different at the 5% level.
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Fig. 3. Rheology graph of hard ice cream prepared from
Formula 4.
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