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Abstract

The purpose of this study was to examine the antioxidant activity and quality characteristics of mayonnaise with
varied amounts of yuzu juice added during the storage period. The viscosities of the yuzu juice groups were significantly
higher than that of the control group (p<0.05). In terms of color, the L values of the yuzu juice groups were
lower than that of the control group, and these L values significantly decreased during the storage period (p<0.05).
In the meantime, the a values of the Y-75 and Y-100 groups significantly increased during the storage period
(p<0.05). The DPPH free-radical scavenging activities of all the groups decreased during the storage period while
the yuzu juice groups demonstrated higher DPPH free-radical scavenging activities compared to the control group
(p<0.05). With an increment in the added amount of yuzu juice lower have been the acid values and peroxide
values of yuzu juice groups than that of the control group even though they have been increased with the course
of storage period (p<0.05). Based on these results, it can be concluded that yuzu juice added to the mayonnaise
may be useful for improving its quality and storage stability.
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Table 1. Formula mayonnaise added with yuzu juice.
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2 Ao AR fA vt =9 fA #71F At
AN 100%E ARAF(ALET, HIHRI=)lA FYste] ¥
TR ARSI mle = A XS S8 AFEE Al
H(CI), M22E}=(Reine Dijon S.A), 2]-&F-(HA) 225
7)), #l&F(Polenghi-Las. Italy), HB(HA), AF(3H35)S
tEO A Fo)ste] WAR TSI ARSIt

%A oleu|= M=

FAEES 2713 vk V| 2= Table 100 #1413 v gel&
2 Az AP Azl dste] §4F o, 25,
50, 75, 100%(vfv) 71 2 #&F 100% A7 E U
o] F o/l HPTLOZ AXIATE F3H HE, &4,
H2AEIES Ho ¥ gl =E-4IT](V-5000, Buwon electronics
Co., Ltd., Seoul, Korea)Z ©]-&3}a] 30%7F nvksh&ich
% A8f9 A% 9 FAF £ YEFS 7FehaA
183 wRkeh=t] 39 A3 F 383 AAISAH

AA717E 8 FA vl =] HEE AR 100gS Hlo]
Aol AFH3I 25TCoA HEA(Brookfield engineering
laboratories Inc., Middleboro, MA, USA)E Al-&-3le] =33}
Atk o] w10 rpmollA] spindle No.6Z o]&-3}o] 28 ]
¥ 289,

N =
=

samplel)

ngredicnts Control Y-25 Y-50 Y-75 Y-100 L-100
Egg yolk (g) %0 90 %0 90 90 90
Oil (mL) 600 600 600 600 600 600
Salt () 3 3 3 3 3 3
Sugar (g) 15 15 15 15 15 15
Mustard (g) 15 15 15 15 15 15
Vinegar (mL) 135 101.25 675 3375 0 0
Yuzu juice (mL) 0 3375 675 101.25 135 0
Lemon juice (mL) 0 0 0 0 0 135

Total 858 858 858 858 858 858

"Control : The mayonnaise without yuzu juice

Y-25 : The mayonnaise added with 75% of vinegar and 25% of yuzu juice
Y-50 : The mayonnaise added with 50% of vinegar and 50% of yuzu juice
Y-75 : The mayonnaise added with 25% of vinegar and 75% of yuzu juice
Y-100 : The mayonnaise added with 100% of yuzu juice

L-100 : The mayonnaise added with 100% of lemon juice
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RIS FotE7] S BE AL Leedt
Song(27)2] Wl me} 43tk Al 0.02 g 100
mL 4ZE82~39) 3} 0.1% sodium dodecyl sulfate
(SDS)-&-H S 2 1:1000 HIE&Z 3243+ T2 homogenizer
(Ultra- Turrax T25, IKA Laboretechnik Co., Staufen,
Germany) 2 347t 2 HFSIS T o] & 2A17F WA U
234 A|(PR-101a, Atago Co., Ltd., Tokyo, Japan)Z 500
ol A FREE Z4ste] e yeh)act

M

nt QY| 2 ¥ M T = Hunter AAS o] &3 Ma}A
(Chromateter, CR-300, Minolta Co., Tokyo, Japan)Z =73}
Aok EFAIHL=96.96, a=0.17, b=1.96)C. 2 HA3} &
Z} Ao A8 =43}l ™ (lightness), 2] = (redness),
B T (yellowness) B A X}(color differnece)E A|AISH= L,
a, b ¥ AEZtOZ YERASITH
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So] Fok vlE A%38 Kl 3189 05 mLE A 33]
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Table 2. Changes in viscosity of mayonnaise added with yuzu juice during storage.

x10° cP)
- day 0 7 14 21 2
Con 49,880,207 40.40£1.67° 29.67+0.34 2923+0.71% 26.00£0.79™
Y-25 49.27+1.42% 30.85:0.77° 28.30+0.36™ 27.63+0.81™ 26754025
Y-50 60.830.71% 34.60£1.13% 30.50+1.10%* 3047+0.61%* 29274025
Y-75 67.58+1.26™ 47.671.45% 40.47+0.65™ 37.82+0.83" 35.25+0.30™
Y-100 50.62+0.18™ 42.75+0.80% 40.50+1.15* 37.95+0.35" 34.2040.10%
L-100 49.73+1.38" 34.6740.99™ 31.90+1.37% 27.38+0.37™ 26.53+0.35™

;)All mean values are triplicate determinations; Meantstandard deviation; The abbreviation is same as Table 1.
"The same superscripts in a column (A-E) are significantly different each other at p<0.05 stage by Duncan’s multiple range test.
The same superscripts in a raw (a-f) are significantly different each other at p<0.05 stage by Duncan’s multiple range test.
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Table 3. Changes in turbidity of mayonnaise added with yuzu juice during storage.

- day 0 7 14 21 2
Con 2334005 2414001 241+0.02* 2.42+0.01%% 2.46+0.03*
Y-25 2.18:0.07™ 2.33+0.05* 2.34+0,08" 2.39+0.05° 2.35+0.09"%
Y-50 2.26+0.06™ 2.37+0.01% 2.35+0.01"%* 2.36%0.10® 2.15+0.01%
Y-75 2.28+0.05"% 2.4240.00™ 2.39+0,04"° 2.3340.08® 22040.11¢
Y-100 23740.07* 2.3540.01% 2.36+0.01*% 2.36+0.01° 2234001
L-100 2.1820.09% 2.35+0.01% 23120.01% 2.31£001° 22740115

I

1)

)
)
)

w

NS, not significant

All mean values are triplicate determinations; Meantstandard deviation, The abbreviation is same as Table 1.
The same superscripts in a column (A-E) are significantly different each other at p<0.05 stage by Duncan’s multiple range test.
The same superscripts in a raw (a-f) are significantly different each other at p<0.05 stage by Duncan’s multiple range test.
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Athp<0.05). AZ7|7 ] WE Lgte 2E Addto] A%
0dell 7FF =A UEhtoH, A77|3e] Aol we} via
ylz9] Lgte] froFog dAE 7HAas B thp<0.05).
Ay H7 S dyste] A x3 vpav|=o] Lk Xy
A7VFo] F/VEFE FhAste] o] T Ao nau|=r}
Az kol Ba1sylom2e6), o= & A Aol Hlszg
AES AL Iubdo g npay|=o] AL 13} 1) 9
A} ALgF Fol g3t Aoz AF 7|7te] Al ulhE)
AR} o] 72 Mg ZHA At o]y o]f= A9 2hs)
wakalo] gl gl {51 BobAslel] o3t W kAol o3k
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Table 4. Color value of mayonnaise added with yuzu juice.

Aoz AlgHth34). HNMEE UEh = agh-S Table 429}
2ot 2T aghe 47717t met A7 0 dll= 0.68
2 A 1A §43] F71eE 0.829] 3hs UER &
FoHo g A3 thp<0.05). Y-75 2 Y-100+2] 35
A7 717k wet agho] FoH o2 FUke oH, Y-25,
Y-75 2 L1007 AAZ27] agto] Z7Fsitrt 2717k
e} sk thp<0.05). FAEE YR = baks S
ZA 3= Table 4-39] JERNATE 2T 164322 -2}
F9] H7to] T71E4E bakel F71eke] Y-1007ol A
19912 71 =2 bk YR chp<0.05). 3§+ L-1007"
T 18282 Wzl Hlste F& bas UERAAS
(p<0.05). Y-100 ¥ L-1007"2 A 7]7to] Aol wje} bgk
o] Folom s thp<0.05). FAE o83 228
(M3 FHAB5) Az Al F4F F7hgo] S7HdT5 G =7}
Z7kste] frAke] ko] A|e] Alof 3ks miXE AL
2 BuFo] B A9} fAgE A9E BYwd|, vkav=
Az Al fTAF HA7PE HE AFdA 579 =3A4E
_,]——I:—]] ok F= RHo=z A§7L5]1;]. un/\ﬂ_ﬁrq,/] /\ﬂ;(]._

day

color value sarmple” 0 7 14 21 28

Con 90.32+0.03* 89.42+0.12% 88.96+0.09* 88.40+0.02 88.59+0.16™
Y-25 90.11£0.13% 89.43+0.02% 88.74+0,03% 88.68+0,08™ 88.43£0,02™

L Y-50 89.92+0.10°% 89.38:+0.14™ 88.78+0.20"% 88.39+0,09% 88281008
Y-75 90.06+0.07 88.87:0.06° 88.41+0,00% 88.05+0.01 87.94+0,05™
Y-100 89.86+0.01% 88.81:0.11 87.75:0.07™ 87.35+0.06™ 87.19:0,08%
L-100 90.47+0.06™ 89.74+0.11%° 88.94+0,03" 88.77+0.09™ 88.25+0,04"%
Con 0.68+0.01°> 0.82+0.01* 0.7420.02° 0.730.03" 0.59+0.01%
Y-25 0.82+0.01% 0.87+0.02* 0.87+0.04% 0.830.01™ 0.85+0.02®
Y-50 0.64+0,03% 0.62+0.00° 0.75+0.05™ 0.80+0.02” 0.78+0.01

a
Y-75 0.67+0.01™ 0.8120.02% 09320.02% 0.98+0.03% 0.96+0,01™
Y-100 0.73+0,01¢ 0.830.03"* 1.1320.01% 1.24+0,01* 1.20£0.02%
L-100 0.86:0,03" 0.82:+0.02% 0.91+0.03% 0.84+0.02% 0.83:001™
Con 16,430,077 17.33+0.17% 16.77+0.16® 16.67:0.02% 15.58+0.12%
Y25 18.11:031% 18.91+0,04% 18.87+0.19™ 18.22+0,05% 18.14+0,02%

. Y-50 18.14+0.10%° 17.96+0.28"® 18.30+0.40% 18.35+0.10% 17.85+0.07™
Y-75 18.94+0.04% 19.32+0.08* 18.72+0.13% 18.54+030% 18.42+0.09%
Y-100 19.91+0.06™ 19.73+0.03"* 19.57+0.07* 19.18+0.03* 19.26+0.24
L-100 18.28+0.07% 18.08+0.16™ 17.88+0.10™ 17.05+0.12™ 16.78+0.04%
Con 14.690.07°> 15.870.13% 15.55+0.17° 15.70+0.02% 14.66+0.18%
Y-25 16.34+032% 17.3340.04% 17.56+0.18% 16.99+0.08™ 17.02+0.01%

AE Y-50 16.42+0.10% 1646031 17.0240.44% 17.2240.11% 16.810.03%®
Y-75 17.13+0.05% 17.91£0.09% 17.5540.14% 17.55:027% 17.49+0.10%
Y-100 18.11+0.06™ 18.320.05™ 18.62+0.07* 18.45+0,04*® 18.59+0.25"
L-100 16.39+0.08 16.44+0.19™ 16.570.08™ 15.89+0.07 15.76+0.02™
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UEh = AEZEe] ZA3= Table 449} 2th 2729 AE=
14.692 7V W, fAF A7 A% A5 27
o] S7HETE AEFko] oA o2 ST Thp<0.05).

NE7|Zio| mE |A Oieu|=o| DPPH 2Eld 47s
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FAES 718 vlavl=2] DPPH @2 £2A5S =
g A7 Table 59 YE AT tiZ"2] DPPH 2t Z
AT 3590% 01001, FAE H7HE 41.74~55.16%
2 g x2rol vlste E=A el THp<0.05). +AE H 7t
o] H7lepo] 2old4= U AAT0] fFHoz 71
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FAE A7RERT e AT S BATE AF 717t
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sto] Azg FRvlavl= AFdde 2R 22 H7HEF
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o B A9 fARE A9 e ATh grbgoz A}
s vro g a3l B8 Ay ¢ A, FEE

-

1r_)|4_‘11]

T8 Z8-S ke AeFE IHA QUTh25,36). FA=
HIEN] 7} #l9] 3u)] B o] FrElo] A SR
O] =591 naringin % hesperidine©] -5 2™ (2-4),
T4 FE2ELS A P8 48 7HAT doka B
9 vl JuG4). " B AFel e fAE Hid
HIER C So.8 QI3 4tst avtz fAb H7krelA
¥2 DPPH 22 2755 UEld 2102 Hol, o=
vRedl= AZ Al fARE A7PE rhavl=e] S8S F
A7l B8] He AR AlsHTh

XME7|Zio m2 fA} oleu|=e| AV} Hs|

2WHE 2% A3k Fg 19 dEPRITE iz
A= 5.69 mg KOH/g O 2 71 =] SA = oH, 4t
F9| A7) ST E FYF o2 st xR
Hgle] e A7EE YER A tH(p<0.05). L-1007-S 0.37
mg KOH/g2] ZOZ Y-100740.33)3} f-2)x12 HolA| &
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(p<0.05). A7z % FAFY H7tEFe] SIS
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Fig. 1. Changes in acid value of mayonnaise added with yuzu juice
during storage.

Control : The mayonnaise without yuzu juice, Y-25 : The mayonnaise added with 75%
of vinegar and 25% of yuzu juice, Y-50 : The mayonnaise added with 50% of vinegar
and 50% of yuzu juice, Y-75 : The mayonnaise added with 25% of vinegar and 75%
of yuzu juice, Y-100 : The mayonnaise added with 100% of yuzu juice, L-100 : The
mayonnaise added with 100% of lemon juice. Values are presented as meanstSD (n=3)

Table 5. DPPH radical scavenging activity of mayonnaise added with yuzu juice.

(%)
- day 0 7 14 21 %
Con 359044349 38.84+0.51% 34.19+1.46™ 33.05+0.74% 22324195
Y25 41.74+1.16™ 41.06:0.56™ 39.45+1.26™ 40.09+0.22% 25.59+5.16™
Y-50 50.47+2.52% 4321+091° 430£1.25% 417241127 32.90+0.60"
Y-75 50.56:0.41% 45.4910.15® 41.0240.87% 42.13£0.39™ 33.19+1.59™
Y-100 55.16+1.74™ 4842+0.57" 46.150.56™ 4587+0.29" 36.93+0,83"
L-100 37.4240.79™ 37.630.59™ 37.46+0.31™ 37.09+0.40™ 24.74+2.75%

DAll mean values are triplicate determinations; Meanztstandard deviation; The abbreviation is same as Table 1.
The same superscripts in a column (A-E) are significantly different each other at p<0.05 stage by Duncan’s multiple range test.
IThe same superscripts in a raw (a-f) are significantly different each other at p<0.05 stage by Duncan’s multiple range test.



Quality characteristics of mayonnaise added varied amounts of yuzu juice during the storage period 805

A ARE AAlstE Ao Haste] B A3 ket fAL
SHATE T o2 ARl oshd ZEAAEY HIbrtel
A BT B3V RO A7) A wet 4k
Aol e A0 R YEon, ol e T T it
slso 2 Qlste] fE|Aite] AA3S AAE At St
E =571 WEolEt sHATHRS).

nte =] ab7he AEFFAY bz 4351 A=
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ARz ket a-g-o] Axtz A AAE A ke
el A7 STty A 717e] Aojda4E Q3
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Zko] Aol whl folFo g A F7kste] A 28Yd)
£ 16.56 meq/kgS YERN ATHp<0.05). FA+F H7re
0.63~0.69 meq/kg ©-Z FAF2] H7bge] 7S Y
s s el fabE A7 123 A7
Zro] Aol whe} HAkslE folF o R Skt oy
izl Blste] e ks e AThp<0.05). L-1007-9]
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Fig. 2. Changes in peroxide of mayonnaise added with yuzu juice
during storage.

Control : The mayonnaise without yuzu juice, Y-25 : The mayonnaise added with 75%
of vinegar and 25% of yuzu juice, Y-50 : The mayonnaise added with 50% of vinegar
and 50% of yuzu juice, Y-75 : The mayonnaise added with 25% of vinegar and 75%
of yuzu juice, Y-100 : The mayonnaise added with 100% of yuzu juice, L-100 : The
mayonnaise added with 100% of lemon juice. Values are presented as meanstSD (n=3)

A9, A% 09 0.59 meg/kgl- 2 71 B Al EILE
HYouh A4 219 olF F43] F7st A% 28Uell=
5.76 meq/kgS YERN A tHp<0.05). Jeong 5(24)2] v}au]
Z Aol s £ vhsS 3718k vhaul=r) gzl
Hlgte] v IlslE7HE UElo] #4) vhs 7P Ris
vlze] ksl A gAlo] a3 olgtr Baskioh
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