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ABSTRACT - The purpose of this study was to investigate the storage stability of mayonnaise containing a dif-
ferent emulsifier and various levels of soybean paste powder. The mayonnaise with egg yolk as an emulsifier is E
group according to the amount of soybean paste powder addition of 0%(E1), 3%(E2), 6%(E3) and mayonnaise with
soy milk as an emulsifier is S group with soybean paste powder addition of 0%(S1), 3%(S2), 6%(S3). Storage stability
of mayonnaise was determined during storage at 30 + 5°C for 8 weeks. The peroxide value, TBA value, acid value of
mayonnaise with addition of 6% soybean paste powder was significantly lower than that of 0% and 3% addition. The
turbidity decreased according to storage period. The viscosity of mayonnaise was increased with increasing amount
of soybean paste powder. Base on these results, addition of soybean paste powder in the mayonnaise improved oxida-

tion stability during storage period.
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Table 1. Formulations of mayonnaise.

RS B

FH4bslE 7= Hsieh & Regenstein®] W20 2 &7 8}
Fo}. A& 5 g9l chloroform 50 mi$} methanol 25 ml, 2.5%-
CaCl, 25 mlE 7}l FAE F&3 T AAEHG00x g,
10min)3te] chloroform®-& 23t th F&& 10mlE
250 ml 2zt E2}2=0) FH3F] chloroform-acetic acid(2:3,
vy 35 mlE 718 $ potassium iodide Z3H-8- 1 ml
e8] 7islar 187 ABAA 42 gadA 1087
A ZTE o] wrgdel] 75mle] FHRTE 7Ietd 1.0%
FgAo X|AJeko 2 0,01 N sodium thiosulfate (Na,S,0,)
A5l IakelE 7 Hperoxide value:POV)S S4 3151t}

=]

Y

f

POV = (S-B) x F x 1000 x 5 / sample weight
S: AE2] 0.0IN Na,S,0, 8 &HF (ml)
B: ZA189 0.0IN Nas8,0, &4 AHZF (ml)
F:0.0IN Na,$,0, &4} FwAF

TBAZ} (Thiobarbituric acid value) &%

TBA7R= AOACS WPoz ZA3 ) A& 5 goll
chloroform 50 m19} methanol 25 ml, 2.5%-CaCl, 25 ml&
7Ha FAE FE2S T AR (500 x g, 10 min)ate]
chloroform3-% &3ttt 917]°] 0.01 M-TBA 5mlE 3
7hsted 65°Coll A 907 7TE S F Ao ® Yrtetal #
Z3 = Al(Model DU-650, Beckman Co., USA)Z 530 nm
ol FF=E =439t} Malonaldehyde EF=412 o]
£-3to] mgu|=9] TBAZFE ALttt

TBA value = pmol malonaldehyde(MA) / g sample

At 5%

A7HE AOCSE] WMo R SHHY. AR S 7
3l ethylether®} ethanol &3 (1:2, v/v)100 mIE 7}3F TF
S 2435 E3A17] F ethylether®} ethanol EFFlol]

(®

\l@ Soybean paste
sample Egg yolk Soy milk Soybean oil Lemon juice Vinegar Sugar powder

El 16 50 3 1 3

E2 16 50 3 1 3 2.3

E3 16 50 3 1 3 4.6

S1 16 50 3 1 3

S2 16 50 3 1 3 23

S3 16 50 3 1 3 4.6

El : Egg yolk mayonnasise, Soybean paste powder 0% S1 : Soy milk mayonnasise, Soybean paste powder 0%
E2 : Egg yolk mayonnasise, Soybean paste powder 3% S2 : Soy milk mayonnasise, Soybean paste powder 3%
E3 : Egg yolk mayonnasise, Soybean paste powder 6% S3 : Soy milk mayonnasise, Soybean paste powder 6%
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Table 2. Peroxide value of mayonnaise by storage period.

(mEq PO/1000 g sample)
Period of storage (week) L.
Significance
0 2 4 6 8
<Group'>
El 0.26 + 0.00°2% HE3 78 £0.13° F8.25+0.72° f20.10 £ 0.25¢ 36.18 £ 0.48° p <0.001
E2 0.25 £ 0.00° ©2.77+0.35° 6,57 £ 0.14° 017.64 +0.24° P28.44 +0.67° p <0.001
E3 0.25+0.26* 42,40 £ 0.87° B3.91 +0.26° $12.09 + 0.24¢ 518.40 £ 0.19° p <0.001
S1 0.25+£0.26* P3.19 +0.60° £7.44 + 0.90° £19.00 + 0.21¢ £32.79 £0.43° p <0.001
S2 0.24 £ 0.15% B2.58 +0.56 €6.16 £ 0.45°¢ €15.98 + 0.34¢ ©27.18 £0.34° p <0.001
S3 0.26 £0.10* A231+0.62° A330+0.35° 210.85 £ 0.44¢ A17.17 £0.15° p <0.001
Significance ER p <0.001 p<0.001 p <0.001 p <0.001
<Emulsifier’>
E 0.25+£0.00 2.98 £0.02 6.24 £0.02 16.61 + 0.10 27.6710.14
S 0.25 £0.00 2.69 £0.02 5.64 £0.02 15.28 £0.10 2571£0.14
Significance NS p<0.001 p <0.001 p <0.001 p <0.001
<Level of soybean paste powder’>
0% 0.25+£0.00 3.48 £0.03° 7.85 £0.03¢ 19.55£0.12° 3449+0.17°
3% 0.25+£0.00 2.68 +0.03° 6.37 +0.03° 16.81 £0.12° 27.81£0.17°
6% 0.25 £ 0.00 2.35+£0.03° 3.60 £ 0.03° 14.47 +0.12° 1778 £ 0.17°
Significance NS p <0.001 p <0.001 p <0.001 p <0.001
<Emulsifier x Level of NS p <0.001 p<0.01 p <0.001 p<0.01

soybean paste powder”>

1) Groups are same as in Table 1.
2) Mean £ S.E.

3) Values with different superscripts(a,b,¢) within the same row are significantly different at p < 0.05 by Duncan's multiple range test.
4) Values with different superscripts(A,B,C) within the same column are significantly different at p < 0.05 by Duncan's multiple range test.

5) Statistical significance is calculated by two-way ANOVA.
6) Not significant.

A8 AE = {(A-B) x 5.61 x f} / A A1B2] FA
A:E AP 0.1N-KOH §He] A

B:ZAE 0.IN-KOH §99] 4n|%

/0.1 N-KOH &2 FrA 4

5.61:0.1 N-KOH &} 1 ml %ol EAI5h= KOH®]| mg5

v &2 343} oS polytron homogenizer(model PA 15275,
Fisher scientific Co., USA)Z 387+ wRFelgitt. o] 2L 2
A7k BFR)E ohg £33 A (Model DU-650, Beckman
Co., USA)Z 500 nmoIAN FHEE 43t gz el
WAt

dE &%

ke =2 H-= Brookfield viscometer(model RVTDV-
II, Brookfield Engineering Laboratories, Inc., Stoughton,
MA, USAYE A}8-3k 6 rpmol|A] spindle No.4S ]85}

gt £% o ZAEA

gzl Mg SAAEE JAFAAUL ¥
ot AARYVE vz By 3 159 48 24 AN
st S AvAoR Qire] BxE SAs= Y, ¢ B oo dolz A= SPSS(Statistical Package for
T 24 5ol Atk B dFME gx 2 f3ergAe Social Science 17.0y& ©]&3t HFgts EEAE A
ARZ YEPAY B2 Lee & Songd] WHP»ow = At A8 7ol #olAd A2 one-way analysis of
ABATE AlE 0.02~0.05 g 100ml 4ZtZek2=o] 3 variance(ANOVA)S 3+ ¥, p<0.05 5914 Duncan’s
3t 0.1% sodium dodecyl sulfate(SDS)& 242 & 1:1000 multiple range test& AA|sted ZF A7+ oA A}
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Table 3. TBA value of mayonnaise by storage period.

(umols MA/g sample)
Period of storage (week) Significance
0 2 4 6 8
<Group">
El 0.08 £0.00°% 990,11 £0.01° €0.14 £ 0.00° €0.17 £ 0.00¢ €0.21 + 0.00° p <0.001
E2 0.07 £ 0.00* 50.09 + 0.00° 50.12 £ 0.00° B€0.15 + 0.00¢ £0.19 + 0.00° p <0.001
E3 0.08 £0.00* #0.08 + 0.00* AB().10 % 0.00° A0.12 +0.00° 40.16 + 0.00° p <0.001
S1 0.08 £ 0.00* €0.11 + 0.00° BC0.13 + 0.00° BC0.16 £ 0.00° B€0.20 + 0.00° p <0.001
S2 0.07 £0.00* £0.09 + 0.00° 50.11 £ 0.00° 50.14 + 0.00° 4B(.18 + 0.00° p <0.001
S3 0.07 £ 0.00° 40.07 £0.00° 40.09 + 0.00° 20.11 + 0.00° 20.15 £ 0.00° p <0.001
Significance NS© p <0.001 p <0.001 p <0.001 p <0.001
<Emulsifier’>
E 0.08 £ 0.00 0.09+0.00 0.12+£0.00 0.14 £ 0.00 0.19+£0.00
S 0.07 £0.00 0.09 +£0.00 0.11 £0.00 0.13£0.00 0.17 £0.00
Significance NS NS p<0.01 p<0.01 p<0.01
<Level of soybean paste powder™>
0% 0.08 £ 0.00 0.11 £ 0.00° 0.14 £0.00° 0.16 + 0.00° 0.20 £ 0.00°
3% 0.07 £ 0.00 0.09 + 0.00° 0.12 + 0.00° 0.14 + 0.00" 0.18 £ 0.00°
6% 0.07 £ 0.00 0.07 £ 0.00° 0.09 + 0.00* 0.11 £ 0.00° 0.16 £ 0.00*
Significance NS p <0.001 p <0.001 p <0.001 p <0.001
<Emulsifier x Level of NS NS NS NS NS

soybean paste powder’ >

1) Groups are same as in Table 1.
2) Mean = S.E.

3) Values with different superscripts(a,b,c) within the same row are significantly different at p < 0.05 by Duncan’s multiple range test.
4) Values with different superscripts(A,B,C) within the same column are significantly different at p < 0.05 by Duncan's multiple range test.

5) Statistical significance is calculated by two-way ANOVA.

6) Not significant.
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Table 4. Acid value of mayonnaise by storage period.

(mg KOH/g sample)
Period of storage (week) o
Significance
0 2 4 6 8
<Group">
El 0.96 £0.01% 42384 (.02° P2.84 +0.04° 3,57 +0.01° P3.66 + 0.03° p <0.001
E2 0.93 +£0.01° 51.95+0.03° 2.54 £0.03° 52.93 +0.03¢ 53.03 £ 0.05° p <0.001
E3 0.94 +0.02° ".7140.01° 4224 +0.02° 52.74 +£0.02° #2.72 +0.04 p <0.001
S1 0.96 £0.01° €226 +0.02° €2.65 +0.02° €3.38 £0.03¢ €3.41 +0.04° p <0.001
S2 0.94 £ 0.00* 52.01 +£0.02° 5244 +0.01° 52.82 +£0.01¢ 53.04 £0.03° p <0.001
S3 0.93 £ 0.00* A1.75+0.03 4214 £0.02° 22.44 +0.04° 42,65 +0.04° p <0.001
Significance NS9 p <0.001 p <0.001 p <0.001 p <0.001
<Emulsifier”>
E 0.08 £ 0.00 0.65 £ 0.00 0.94 £ 0.00 1.59+0.00 2.48+0.01
S 0.08 £ 0.00 0.64 £ 0.00 0.88 +0.00 1.46 £ 0.00 2.38+0.01
Significance NS NS p <0.001 p <0.001 p <0.001
<Level of soybean paste powder™>
0% 0.08 +0.00 0.83£0.01° 1.19 £ 0.00¢ 1.88 +0.01° 2.95+0.01°
3% 0.08 £ 0.00 0.63+0.01° 0.92 £ 0.00° 1.64 £0.01° 2.60 +0.01°
6% 0.08 £ 0.00 0.46 £ 0.01° 0.62 +0.00* 1.06 £ 0.01° 1.74 £ 0.01*
Significance NS p <0.001 p <0.001 p <0.001 p <0.001
<Emulsifier x Level of NS NS NS NS p<0.001

soybean paste powder”>

1) Groups are same as in Table 1.
2) Mean = S.E.

3) Values with different superscripts(a,b,c) within the same row are significantly different at p < 0.05 by Duncan's multiple range test.
4) Values with different superscripts(A,B,C) within the same column are significantly different at p < 0.05 by Duncan's multiple range test.
5) Statistical significance is calculated by two-way ANOVA.

6) Not significant.
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Table 5. Turbidity of mayonnaise by storage period.

Period of storage (week)

5 5 2 p . Significance
<Group'>
El B0.87 £0.01°% %80 69 + 0.00¢ 0.53 + 0.00° 0.36 + 0.00° 0.26 + 0.00 p <0.001
E2 €1.03 £0.01° €0.90 + 0.00¢ €0.82 + 0.00° €0.67 £ 0.00" €0.47 £ 0.00° p <0.001
E3 P1.36 £0.02° P1.21 +0.00¢ P1.10 £0.00° 0,89 + 0.00° 20.67 £ 0.00° p <0.001
S1 40.54 £0.01° 40.38 +0.00¢ 40.29 +0.00° 40.19 £ 0.00° 40.09 £ 0.00° p <0.001
S2 20.81 +0.01° 50.70 + 0.00¢ 50.50 + 0.00° 50.35 + 0.00° £0.23 + 0.00° p <0.001
S3 P1.28 +£0.00° P1.13 +£0.00° €0.90 + 0.00° €0.70 £ 0.00° €0.50 +0.00° p <0.001
Significance p <0.001 p <0.001 P <0.001 p <0.001 p <0.001
<Emulsifier”>
E 1.09 £ 0.00 0.93 £0.00 0.82 £ 0.00 0.64 £ 0.00 0.47 £0.00
S 0.88 £0.00 0.74 £0.00 0.56 £ 0.00 0.41 £0.00 027 £0.00
Significance p <0.001 p <0.001 p <0.001 p <0.001 p <0.001
<Level of soybean paste powder”>
0% 0.71 £ 0.00* 0.54 £ 0.00* 0.41 £ 0.00* 0.28 £ 0.00° 0.18 £ 0.00°
3% 0.92 + 0.00° 0.80 +0.00° 0.66 £ 0.00° 0.51 £ 0.00° 0.35 £ 0.00°
6% 1.32 £0.00° 1.17 £ 0.00° 1.00 £ 0.00¢ 0.80 + 0.00° 0.59 £ 0.00°
Significance p <0.001 p <0.001 p <0.001 p <0.001 p <0.001
<Emulsifier x Level of ' ;0 p <0.001 p < 0.001 p <0.001 p <0.001

soybean paste powder’™>

1) Groups are same as in Table 1.
2)Mean + S.E.

3) Values with different superscripts(a,b,c) within the same row are significantly different at p < 0.05 by Duncan's multiple range test.
4) Values with different superscripts(A,B,C) within the same column are significantly different at p < 0.05 by Duncan's multiple range test.

5) Statistical significance is calculated by two-way ANOVA.
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Table 6. Viscosity of mayonnaise by storage period.
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TS HA7FEA] 22 S19A 19.19 x 10°%cpR 7P B#
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<Group >
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Significance p <0.001 p <0.001 p <0.001 p <0.001 p <0.001
<Level of soybean paste powder*>
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1) Groups are same as in Table 1.

2) Mean + S.E.

3) Values with different superscripts(a,b,c) within the same row are significantly different at p < 0.05 by Duncan's multiple range test.
4) Values with different superscripts(A,B,C) within the same column are significantly different at p < 0.05 by Duncan's multiple range

test.

5) Statistical significance is calculated by two-way ANOVA.
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