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Abstract

In this study, antioxidant activity and quality characteristics of egg yolk mayonnaise and soy milk mayonnaise con-
taining soybean paste powder were assessed. 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). Total phenol content
and electron donating ability of mayonnaise were increased as the amount of the soybean paste powder increased.
L value of Hunter's color was decreased, but a value and b value were increased as the amount of the soybean paste
powder increased. Soy milk mayonnaise showed very low cholesterol content than egg yolk mayonnaise. In sensory
evaluation, S2 received the highest scores for flavor, overall taste and preference. Base on these results, soybean
paste powder showed significant antioxidant activity in mayonnaise and cholesterol content was successfully
decreased in soy milk mayonnaise compared to egg yolk mayonnaise. The soy milk mayonnaise with soybean paste
powder will be a possible model to introduce our traditional food to the worldwide food item, such as mayonnaise.
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3t iz A $tH(Song & Park, 1997).

T 7M. 5 Tfre FElsHEC] A9 flow T
9] isoflavone, 22|31, peptide 5 WA A ShofHlo] &
7} 9l o v (Setchell & Cassidy, 1999; Kim et al., 1994;
Pratt et al., 1981; Park et al., 1988) S| ~E 277} A}
285 k= phytoestrogen©] ol thEF ¥ AR
B 7.5 % thSaloniemi et al., 1995; Reinli & Block, 1996;
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Table 1. Proximate composition and antioxidant activity of
soybean paste

Proximate composition (%)
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ke dl= 10 goll 28]9] WERE-S ¥l 1087 E3A1R
T AAEZ 7](Model VS-21 SMTi, Vision scientific Co.

Ltd, Korea)= ©]-&3}o] 1,026xgol A 20%7F QA1 &85l
FE AL FHskATh
% =7  Folindenis®™(Swain & Hilis, 1959;

AOAC, 2005)°] w2t A3ttt FFE 0.1 mLol S/
84ml¢} 2N Folin-Ciocalteu’s phenol reagent (Sigma
Aldrich, St. Louis, MO, USA) 0.5mLE 3733l 20%
Na,CO,& 1 mL 7}ated 1AIZF W8k & 725 nmoll A &3
FE=A(Model DU-650, Beckman Co., USA)E ©] &3l &

FEE St AL galic acidE TFEE=E

Crude protein 13.57 100 mg% stock solution= A3 = 20, 40, 60, 80 mg%
Crude fat 8.52 7} B2 345t =431}
Crude fiber 411 1,1-Diphenyl-2-picrylhydrazyl(DPPH, Sigma Aldrich, St.
Mo e Louis, MO, USA) H& A4-ge] astzA 3¢ @
S - = R . I
Carbohydrate 10.02 WS ol ij}%oiw(elf: ctr(in donat11_1g‘ ability, EDA)
Antioxidant acitivity < Blois(1958)¢] WHo® ZAHs 3t F+&5& 02mLol
Total phenol content (jg/g) 1782.36 4x10*M DPPH-E % (99% ethanol®l €3]) 0.8 mLE 713t
Electron donating ability (%) 62.59 3 vortex® 10%7F FEEAL 105 & 525 nmol|A] £33
E=Al(Model DU-650, Beckman Co., USA)E ©]&3}o &
Table 2. Formulations of mayonnaise (Unit: g)
Ingredients . . .. . 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 23
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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ez FHel ME= Hunter AAS o] &3 M
(Model CR-400, Minolta Co., Japan)E A}-&3}o] 2z} 33]
WHE S ekl Hetgho 2 YER AT B TH(L=96.96,
a=0.17, b=196)0.2 WA F 7} A5 M ZHa}w
Hunter | Al 9] ™ =(lightness), &2} =(redness) % A=
(yellowness)E A A8H= Lk, agt 2 bar o2 YR AT

ZdAHIE

ke v 29| FY2HE TS Washburn(1974)9] HH S
ol g3ttt mavl= 05¢g% AFHE  chloroform}
methyl alcohol 2:12 E3gt §v 7.5mLE Algde] ¥
T F e F FHFFE 25mLE Yol & Est, 94
2] 7](Model VS-21 SMTi, Vision scientific Co. Ltd,
Korea)Z ©]&3lo] 50°C, 1,026xg® 10% 5ot YAEe &
At Alg o] Al o E A9} methanolES X3
Hr=z Belsa YEE S chloroform32 #1743 5 A
A4S PR B 5oC WAl ke RSl

A 8oA 25 LS FH3ta 3mLe] 24k} 2mLe] Ak
(1% FeSO, X3hH& Tlgt & w72 whtelal Yzhex
of YiL 15% &< WAt AEE 3357 (Model
DU-650, Beckman Co., USA)Z 550 nmol|A] §3 =S =
At & FYZEHE X3S 0] 88t mhav=e] Fi
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o2 AN AsHAE fI8] Zzbe] whavl= 40¢
S ARSIl g The] A EE WU & WEA] B Y
FS AT F v AREE Bkele S skt
HsAAE Bl Brketaat sk 542 KS #53At
< WEH (Association of Korean Standardization, 1992)°l] &
7o 8 o]l HA 1A AL 737 (1A: ol
da, 44 B, 7d: ol F5) 540 AEFE =2
A4E FE5 siolen, #53 542 A, 715 WA,
X 7%k gt A A Bt wEd aEa
£ Hrletsinh g Al mlav=
= 7
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SA=A

2 Ao Aol A= SPSS(Statistical Package for
Social Science 17.0)5 ©| &3t HF3} EF2AE A
2balATh Al ZHE] folA A8 one-way analysis of
variance(ANOVA)E & ¥, p<0.05 FT°14 Duncan’s
multiple range tests AA|3le] Z} A|R7Fe] F-2]ZQl *}o]
£ A5skdrh

fretA o] FRol WE v, &
Hla, frshAle BEE 3713 =,
YA two-way ANOVAE 3 & p<0.05 F3olA
Duncan’s multiple range test& AA13t] 2k A|57+e] /¢
2?1 xpol& HAF skt

4 1}

OlU|=9| aistss

% A=3dF¥ =4 A= Table 33 Z2th f3HA9 =
Foll webA 29l ZolE B 3(p<0.001), SEETF E
9] F dEgEel o =uth BAEY Mkl upeba

T o)Al ztelE B, HUrge] s £ A
B3RS 2718 THp<0.001). 3 f3kA o] /9 94
I Yt Te] deage F el foAd I
< " H TH(p<0.001).

F AETHFe seRY Evtol © EA Jelth ElZ4l
2 A=A hydroxyl7]| & $Hrshe 39 HAtES 7HA

Table 3. Total phenol content of mayonnaise (Unit: %)

Total phenol content

<Group">
El 97.9242.05%2%
E2 131.15+5.62¢
E3 172.81+2.86"
S1 56.8712.80"
S2 111.39+£1.34¢
S3 152.75%3.04°
Significance »<0.001
<Emulsifier’>
E 133.96£1.08
S 109.34£1.08
Significance »<0.001
<Level of soybean paste powder®>
0% 77.39+1.32*
3% 124.77+1.32°
6% 162.78+1.32¢
Significance »<0.001

<EmulsifierxLevel of soybean paste powder*> p<0.001

1) Groups are same as in Table 1.

2) MeantSE

3) Values with different superscripts are significantly different at p<0.05
by Duncan's multiple range test.

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



o]l =

AE ofr]=Alo]tHKim et al., 2008). W=
E] 22 (tyrosine)d] TS HW W&
94 mg%©| t}(National Rural Resources Development
Institute, 2006). WEH4 EZEo] STEFHT & #H &3 o]

= A E]i*dgl Azl e Aoz A}EQE}
o ghrEle] = HwAd 22 AEAC E
AR ] shteA ggd 725 2he
henolic hydroxyl”]& 7FA3L Q171 o] &
5o AdEAEH Adshe 4ES 7, At
& oA AAS E31 7o A IS5
| Eth(Lee & Lee, 1994). B742] H&A 72 uj
woll AR Jrrke Skl wet & s ST
Ut oA ol et A7 AAE A¥Ege o
T Hsdde] o1 st a3 9 atAdol Eokd A
o2 At

DPPH(1,1-diphenyl-2-picrylhydrazyl) 2}t]Zel] €]3F =}
%S AT A= Table 49k Lt f3HA| 9] F7l
A A9l 2ol E B I (p<0.001), STEETF EZ2]
AAgolsol B EShvh FgwE FA7hgd wEM e &
oAl 2olE B H7bgol S7HErE dAgols
= _5_7]_5—}0:11;}_@4) 001) T3k °§]—7<ﬂ9] =5
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Table 4. Electron donating ability(EDA) of mayonnaise

e -

(Unit:%)
EDA
<Group">
El 20.4940.119%
E2 34.32+42.52¢
E3 50.95+1.02°
S1 9.59+0.52°
S2 16.02+0.21°
S3 38.771£0.27°
Significance p<0.001
<Emulsifier">
E 35.2510.38
S 21.4610.38
Significance p<0.001
<Level of soybean paste powder®>
0% 15.0410.46°
3% 25.1740.46"
6% 44 .8610.46°
Significance p<0.001
<EmulsifierxLevel of soybean paste powder*> p<0.001

1) Groups are same as in Table 1.

2) Mean=SE

3) Values with different superscripts are significantly different at p<0.05
by Duncan's multiple range test.

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

AR, FE2E Fo PASEHAES X9 Asitst 7
A F AAEE gogel Ax o) X%x}%l =

Z =g sYsH Exto] SR 7(41}"‘04“01
Sl I o ® el FEjE HAYS tiFEAE
B} ¢ =& E3RUAF ke Ho] AglerAdA]o] 7k}
TH(Palacios & Wang, 2005). Fgt @5 W HrigFo] 7t
I AT TE 76T ol 2lgt d4tst a3k o
T 3o ¥ 5}4:@} 5242 tocopherol, isoflavone %
phenolic acids & tF+ W&2Fe] Tasd 44 T o
B o+ 9 7= 'E‘?_SH‘}ﬂ J3te] A2 amino
acid =E peptide A EE, 28|37 F YFA &4 A=
S}SHEE, maillard WS- 5ol 23] ¥ J ¥ melanoidine
AEE0] 23k Z1(Cheigh et al, 1990)2.% B Hojde
O e EFo2A FikstEde] FH-3t
ARFATE F713F Ao 2 Al €} mabA
A Hrte dakstasz sl nkeul= A Al
= ZolgtaL Ats )

3= X o
=TT o

rtau|=e] Mg 4% A= Table 59 2T vhe.

Uz 639 MEE FARCE fo14 Aolg R
Table 5. Chromaticity of mayonnaise
L a b
<Group"'>
El 81.7240.17%% 2.60£1.931*°  19.46+0.42°
E2 70.47+0.33¢ 2.11£0.00°  22.39+0.62°
E3 61.13+0.13° 4.04£0.10°  28.7840.16
S1 79.68+0.20° -2.69+0.04*  12.1340.20°
S2 65.59+0.38° 3.90+0.14°  18.7740.12°
S3 57.27+0.25° 6.414+0.73¢ 21.11+0.11¢
Significance p<0.001 p<0.001 p<0.001
<Emulsifier">
E 71.11£0.08 0.81£0.03 23.5440.07
S 67.5110.08 2.5440.03 18.0010.07
Significance p<0.001 p<0.001 p<0.001
<Level of soybean paste powder*>
0% 80.70+0.10°  -3.21£0.03*  15.80+0.08"
3% 68.031£0.10°  3.00+0.03°  24.7740.08°
6% 59.20+0.10°  5.2340.03°  21.75+0.08°
Significance p<0.001 p<0.001 p<0.001
<EmulsifierxLevel
of soybean paste »<0.001 <0.001 p<0.001

powder?>

1) Groups are same as in Table 1.

2) Mean=SE

3) Values with different superscripts are significantly different at p<0.05
by Duncan's multiple range test.

4) Statistical significance is calculated by two-way ANOVA.
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(p<0.001). F8}Ae] FF 223 Agede] Hrkgel o
2 FH 9 ZpolE BATHp<0.001). T3 F3HA49] F
Fob #AEE A7) AE e A fo14 9l 9
S U HTHp<0.001). LH(EE)S dgo 7 A %3k A%
B2 £A47RE ElolA 7P & gS B 7P ¥A b
Ehkom Extdt swg WlaLdlglS we Ewe] Wikrt H
=7 dvebsith @8R Arhgel Sukskel wet B
Ao] e A W=7k HAF A etk agh(H A=)

2R T B S1e] 7P vl vebsod €
B A7Egel S7HEE T el AAo] A v
ERTh bk (FH = )E STET Eo] A Yeldon o]
= e AR weo® AlsEn. B @Y AUH
o] 7HEFE G wA Ukt

Ze2HE

ko] =o] SHAEE S 543 Ads Table 6%
Atk vhad = 6Fe] FY2ElE FHS FAGOE fe)
7ol Aol 2 HATHp<0.001). F3HA] FFol maha §
&9l 2] & HAI(p<0.001), STEE T} Ex+e] Z8|2HE
Fgol o EUTH VAR Aol wEp s fo29
Aol 7t YT, EF f3be) FF} DR 1)
$5Age Fe2H B folHd 9T HAA kgl
Wako 2 A 23 Ex2 152.87-156.62 mg/100 g, T2 A
Table 6. Cholesterol content of mayonnaise (Unit: mg/100 g)

Cholesterol content

<Group">
E1l 152.87+2.60°2%
E2 156.6212.60°
E3 154.12+3.14¢
S1 2.8710.72*
S2 5.79+1.44®
S3 8.29+0.72°
Significance p<0.001
<Emulsifier*>
E 154.54%0.70
S 5.65%0.70
Significance p<0.001
<Level of soybean paste powder”>
0% 77.87£0.85
3% 81.21+0.85
6% 81.21+0.85
Significance NS?
<EmulsifierxLevel of soybean paste powder"> NS

1) Groups are same as in Table 1.

2) Mean£SE

3) Values with different superscripts are significantly different at p<0.05
by Duncan's multiple range test.

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

5) Not significant.

%3 ST 2.87-897 mg/100 go] ZE 2~EIES FHha}
JE Aoz Yyt ol dES thAsle] T4 #3
Az At A AFY2HE 2EQ vted2E AF

HiHE A EOR AT 5 Je Ao ARTT

i‘l\ﬂ

s8It

| =e] #AFAAL A= Table 72+ 2l wlau|=
652 #eH7tE FAALE oA AolE BT
(p<0.001). F3HAl Sl w2t A, 715 HA, & =
718k B, ZA A1 st W (spread ability), A A< 7]

=7 fel Al Aol & HATHp<0.001). V32 H7HE
o WM = e AAT HA FEolM fFeHQ Aol=
B ATHp<0.001). =3 f3HA1 9] F7-<oF BT A7
o FzzrgoM e FlMT Fo2 &S mA
(p<0.001). #5H7F AooA] wkau|=e] A2 E304 3
F7F 7P wew #4s ¥A 242 Bl sie] At
=T o= Hﬂ%ﬂ—%}e A717F AlgtE = vlad| =9} o
2 AE 7HAAL 3] ol AlRE T 715 WA= E
TR SToA A2 Ao g yehutal, ¥4 H7t 7]
T WAE el AeE Alsdnh & 9 EZET S
o AE7E EATE oA 715 HAS AdE KT
Hogxw §30A B 2Rt F4rt vked g% S/
aF wﬂv‘f—?l 74 o= /\]._g_yh;]. A]U]—_‘J. Auko = xET 1—0] =]
VY 2595 A9 =4 delg=d ol g94Ee
Aluka Anks 7?%11 A7) diEoltt. ol& 25 AL

h=4
o]
o}
=
o] 2lutal RS AAT 5 e WS Aol & A
]31_
|
=

oleki AZHEAT w719 e E16)N 718 2A teksk
2R Wk 718 WAlsh RN R w78
© elFe Aow AREt A4 %e Bin

g2 w= }Jg PET x4*7} = eyt 938 Ts
3% A7FeF Tgulauy=el 27t /b 2o A2 el
Atk H“’/‘/‘é—& o] ek vigste] yYebstth A
AAQ 715 dFRY TR A2 vzt A
How w& AFE Yehly, 9358 3%E e F
frrteu|= $27 7 B HEE el o) & 23
2 AZZ RS u g gk A 7|EEoA S27}

7Vg A vhad=zela Az
o Ok
e |

B AZE nloy = AR A $3AE AFR YT 9 U
Zo] EHZHES ¥ Rkl e He HAsh] 9
ste] W3} o2 F4E ALEE T, B atsl a9
old] o= AANL ZAANAZ F YL Aolg=
Aol &jbste], f3pAl TFoF ALY 7L vhavl=
o] FAEAE SN F A 2ARALA A g e

W 2 A vt 2
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Table 7. Sensory evaluation score of mayonnaise

sl - oAl

Color Oily smell Flavor Sour taste Salty taste
<Group">
El 4.7241.19%29 3.37£1.07° 2.80%1.01* 3.40£1.42° 2.82+1.35%
E2 4.00£0.96¢ 3.62+1.07* 3.32+1.18° 3.92+1.04% 4.101.00°
E3 2.65£1.23° 4.05+0.98" 4.07£1.07° 4.15+1.09" 4.52+1.26
S1 4.9710.76° 3.70+1.28% 4.57+1.12¢ 3.82+1.10% 3.20£1.04°
S2 4.37+1.05% 4.10+1.08" 4.62+1.00° 4.10+0.92" 4.2740.96"
S3 3.27+1.30° 4.4010.95¢ 4.05£1.29° 4.50t1.41° 4.5740.95°
Significance p<0.001 p<0.001 p<0.001 p<0.001 p<0.001
<Emulsifier">
E 3.7910.10 3.6810.09 3.40£0.10 3.8210.10 3.8110.10
S 4.20%0.10 4.06x0.09 4.41%0.10 4.14%0.10 4.01£0.10
Significance p<0.01 p<0.01 p<0.001 NS NS
<Level of soybean paste powder”>
0% 4.85%0.12° 3.53%0.12° 3.6810.12 3.6110.13° 3.01£0.12¢
3% 4.1840.12° 3.8610.12° 3.9710.12 4.0140.13° 4.1840.12°
6% 2.9610.12% 4.22+0.12° 4.0610.12 4.32+0.13¢ 4.55%0.12°
Significance p<0.001 p<0.001 NS p<0.01 p<0.001
<EmulsifierxLevel of soybean paste powder"> NS NS p<0.001 NS NS
1) Groups are same as in Table 1.
2) MeantSE
3) Values with different superscripts are significantly different at p<0.05 by Duncan's multiple range test.
4) Statistical significance is calculated by two-way ANOVA.
5) Not significant.
The scale of color, oily smell, flavor : 1=dislike very much, 4=moderate, 7=like very much
The scale of sour taste, salty taste : 1=weak, 4=moderate, 7=strong
Table 7. continued
Oily taste Overall taste Spread ability Overall preference
<Group">
El 4.47+1.3929 2.82+1.29° 3.15+1.33° 2.70+1.24*
E2 3.92+1.30¢ 3.70+1.38" 4.30+0.99° 3.97+1.54%®
E3 3.55+0.90 3.12+1.30° 5.05%1.06° 3.05+1.33°
S1 3.30+1.06" 4.00+1.17° 1.85%1.00° 4.25+1.14%
S2 2.95+0.81% 4.67+1.30° 3.70+1.24¢ 4.82+1.23°
S3 2.50+0.98° 4.22+1.27 4.35+1.36° 4.35+1.31%
Significance p<0.001 p<0.001 p<0.001 p<0.001
<Emulsifier">
E 3.98+0.10 3.2140.11 4.1610.10 3.244+0.12
S 2.91+0.10 430+0.11 3.30+0.10 4.47+0.12
Significance p<0.001 p<0.001 p<0.001 p<0.001
<Level of soybean paste powder*>
0% 3.88+0.12¢ 3.41£0.14° 2.504+0.13° 3.47+0.14°
3% 3.43+0.12° 4.18+0.14° 4.00+0.13° 4.40+0.14°
6% 3.02+0.12° 3.67+0.14° 4.70+0.13¢ 3.70+0.14°
Significance p<0.001 p<0.01 p<0.001 p<0.001
<EmulsifierxLevel of soybean paste powder”> NS> NS NS NS

1) Groups are same as in Table 1.
2) MeantSE

3) Values with different superscripts are significantly different at p<0.05 by Duncan's multiple range test.
4) Statistical significance is calculated by two-way ANOVA.

5) Not significant.

The scale of overall taste, overall preference : 1=dislike very much, 4=moderate, 7=like very much
The scale of oily taste, spreadability : 1=weak, 4=moderate, 7=strong
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5) HEAA A AL HrtEge] SUHEFE A
o] Ay Wil Al Ank WS U1k Bk
SwHETE 715 WAl9F w73t gte] st Aoz yElytt).
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