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Abstract In this study, we investigated whether adding of red paprika powder to
mayonnaise improved its quality characteristics and storage stability. The quality
characteristics, antioxidant activities, and oxidative and emulsion stabilities of
mayonnaise prepared with red paprika powder (RPP) at different concentrations
(0.5-3%) were compared to mayonnaise without RPP. The results demonstrate that
an increase in RPP concentration significantly decreases the L value of the
mayonnaise, whereas its a and b values significantly increased (p<0.05). The pH
decreased as RPP increased. Furthermore, the antioxidant activities of mayonnaise
were improved by adding RPP, according to the DPPH and ABTS radical scavenging
activities, FRAP, and total phenolic content. The mayonnaise containing RPP had a
peroxide value approximately 3.62 times lower than that of mayonnaise without RPP.
The emulsion stability increased with addition of RPP between 0.5-2%; however, it
decreased at, 3%. These results suggest that the addition of RPP ({2%) could
improve mayonnaise quality, antioxidant activities, and storage duration.
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A5 AR A HtR Y| 2= HAQ] F508 & FY
A8l gt shAgE 2T A7Fe] F84d0] hFEWA 4
[¢] TS‘]—F,']:O] 65% 0]/\]-0] U]:Q_L—”ZJ:. H]U]—O] _o’_aE]—I %1
&ZoltHKim & 2021). webA Ao RIS 48RS
2 A= 9 AR E= o2 FARY HAE a5t
UAEE, o] e ARIEY] Qo HI| ofA A A7}
oH]gE A%oltk(Jung® Yoon, 2020). HiFfe 2=d
A oF 50%, lEdAk oF 7%E ERokal Qlol, HE AlEH
Aof wlsf Bl A trHEE IR fhgo] ol AFSE 7]
Hil(Lee 5, 2012), T3 FAIZE HET H20] Hgo
o v A ste] Akst QHE/d ] Aol atEH
(Imai, 1979). AF5IQF8/d0] s=oF M-20A % QHFAQl &
e FHREE 9y o851 AN A=A 2753t
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(Han &5, 1991; Hyun¥} Ahn, 1993). 384 94 £
FAQ1 eH7}-3 EX3A4IR] DHAZF o g5 of
T @A AEY, S5 HEgo R Qs ey
ZYGEA Y &&7} Aot Kim 5, 1996).
FARER g o] &EoIR| 1L = SN Perilla frutescens
var. japonica Hara)x= 9F 40%2] A2 ghaofal Q1o
o, EME AR5t 42 71800 n-3 AEY Lt
=dll4to] 60% ol FEo] U= EAEZ 7HItHPark
2021). E9], gl=A4t 98 EPA(eicosapentaenoic acid),
DHA(docosahexaenoic acid)= ¥, A7, &2 59 ¢
4 Adwolek= Ao] HAHA QAo dujelElito] d
Zolgkyl A Qthlee 5, 2021a), YutelEaikS AU
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= t]l-o‘:']_ 0101 J\HE] -] OgO]:fﬂ‘Zq og 927
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Adet FAo|HLee 5, 2014). 131‘/} 7152 gad
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A717] 9ot BHA(butylated hydroxyanisole), BHT
(butylated hydroxytoluene) 5 STAISHA S0 AME
HA]9E 2T AR S0 s QIR HeEE
o] B EHA(Koleva 5, 2002), £H|AHE2 QAo F-3f
SHAA ARPEA] BT 43 HAE f ARPLAA 0
gt T 847 FAHA HA H7HEY ARgo] 8+
E 2 UK Fenoglio 5 2021).

=2 &7H Capsicum annuum L.)= 7FX¥HSolanaceae)
15&(Capsicum), 1FE(Anmuum)®] &3h= gHefAo]
A Eo|thHwang¥} Jang, 2001). TtLe|7H= uf-2gto] 2
I ©lo] EH3Glo] 2 AHE Eof o]&EFH1W 9oH
(Kim &, 2011), 7}=ExolE, BERI C, BERI E, Hs
IS 5 22 TRt o|EAREY] 2 gHUeE &
A glom, dfo] ol to|ojE AFOoRE Q7|E A
L ItHPark, 2005). o#gt wej7te] 7]5Ade] it
ATEE= AL AATH AdAEE f29 At
Oz A IA 4 24 HS Z8(Aizawa 5, 2009;
, 2000), AESIQFYA(Park &, 2007), T2
A7HCampbell 5, 2003) 5°| 3¢ v} Qlt}. o|e}

7154Z 7] oZEj7tE o83t AlFe] Bt AR
H(Jung 5, 2004), A7]"(Cho &, 2008), AEX|A 0|2
(Kim, 2009), 2A(Kim 5, 2012), A {(Choi 5, 2012),
Z4(Jeong 5, 2007), =5Z(Oh &, 2007), ¥73(Park
%, 2014), /HFEHA(Choi®t Chung, 2015), =S54A|
A|(KimZ+ Chin, 2018) 5°| Sitt.
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o e 7RE e St 5= NH "F(Nonghyup
Co., Ltd., Seoul, Korea)ol|Al Fufisto] ASkS A Astoq
N#3t & FAste] FAAXSI 4 & -80TC o Es}
o ARESESITE 71t H5= NH upzlo|A Frjjsied
40T olste] LLEFoA A-L9=sto] 2o 3]s}
3 AN AT F 4T Hifsto] Alg& ARSIt
(Lee 5 2020). o], Ht@Y|= Azof AHEH 7159 A
A 242 palmitic acid(C16:0) 5.69+0.00, stearic
acid(C18:0) 2.41£0.10, oleic acid(C18:1) 16.00+
0.00, linoleic acid(C18:2) 13.20£0.01, linolenic
acid(C18:3) 60.01+0.012 Yehgeh. WAR(C], Seoul,
Korea), £4+(Sinsong Co., Seoul, Korea), HAEE
5k EZHWORLD SPICE CO., Ltd., Turkey)& uta
yjz Alzo] ARg-sHIT

2.2. mB7} 28 o 0I5 Of_U= HE

w7t 2% A7 g 5715 vhad 2o Az
A2 AT} AU 53 Table 13} Zo] d4s}
Ak v d = ARYHE Lee(2014)9] WS It 54

sto] Az &, TFHETH SHFF(EE 30+£50)8

1,000 rpmoM 187 wHgtt 7158 A7 &
2,000 rpmoJA 67t wHRIT 11 & =
£ A7F & oAl 3,000 rpmollA 3E7F wRRiT

Table 1. Formulation of mayonnaise (unit: g)

23 M2 2 pH 55

gxe)7t £ J7Hel UE E71% vav2o] s
A B 7] Yot} AAFA(CT-301, Minolta, Japan)g& At
8ottt EEWAMTH1L=93.6, a=0.31, b=0.32)°2 HH
stlod, 7+ AlgE EAE HEY H4(60x15 mm;
SPL Life Science Co., Pochen, Korea)oll &o} 33| gt
5 34 5 322 YEUdTh pH 442 50 mL 242
EH(SPL Life Science Co., Pochen, Korea)o] AlZZ 30
g &o} pH meter(Model 735P, Istek, Seoul, Korea)&
ARgste] 33] HHE SAsto] Batgto® YeRith

24 Hr =&

nxajyt £ J7Fk] wE £715 vtav2o] deg
Z745t7] foto] A& 30 mLE FEO| §1, Brookfield
viscometer(DV I+, Brookfield engineering labs,
MA, USAE AR83l¥ o™, spindle2 LV-4 spindle,
spindle speed= 10 rpm, spindle increment= 10
rpmoE stof YUY SASH

2.5, ZEC/H= 2% & giel 28 5

mxe)7t £ M7k UE £71% ntevj2e] SEH
= o 9 kst @AE BAS] flste] 2 miad|= 20
g0 BUst Fo] 80% HErEE wA7](Wiggen Hauser,
D-50, Berlin, Germany)E AR&-5}to] 10,000 rpmollA] 1
B7t #2359tk o] Shaker(n-Biotech, NB-303,

Ingredients Addition level of onion powder (%)

0 0.5 1 2 3
Egg york powder 27.5 27.5 275 275 27.5
Perilla oil 380 380 380 380 380
Sugar 10 10 10 10 10
Salt 3 3 3 3 3
Mustard powder 25 25 25 2.5 25
Water 75 75 75 75 75
Vinegar 35 35 35 35 35
Onion powder 0 2.50 5.01 10.03 15.045
934 https://doi.org/10.11002/kjfp.2022.29.6.932
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Inchen, Korea)E o]-&sto] 250 rpm & 4TojA 247t
5o 2535 &, YAEE7|(FLETA 5, Hanil, Korea)s
olg3to] 1,026 xgollAl 1587F YAE
3]st} Ao ARESHATH

FEYHE Y S oAY | mL 75 9 mLE
&3toto] 1 mL9 Folin & Ciocalteu’s phenol reagent
E 7K & A29] HAoA 587 wRgRtE 11 % 7%
sodium carbonate 10 mLe} S5 4 mLE H7I61
ZTFZ 25 mLE 53t} ol AL AoA 247t B9
A8t thS B33 = A(Shimadzu Corporation, UV-1800,
Kyoto, Japan)& °©]&st% 760 nmollA SH=E S35}
doH, FEZgHE FFE g gallic acid equivalent
(GAE)/100 goz2 yelfdtKSingleton and Rossi,
1965).

DPPH(2,2-diphenyl-1-picrylhydrazyl) ttjZd A7
2442 Blois(1958)2] WHZ S5t Pstoict. o=}
9 100 L= DPPH &%(0D:1.000) 900 pLe} &3tato]
AL AN 3087 ¥R T BFBEAE ol&sto]
517 nmoA SFEE 45192, ol& g butylated
hydroxyanisole equivalent(BHAE)/100 g22 UERH AT

2-2"-azino-bis(3-ethylbenzthiazoline-6-sulfonic
acid)(ABTS) &tjE A7%5< Forroogh 5(2008)9] W
= 795t0] AdlS XYsiqiet. o7 20 nL9} ABTS &

o %
a=
A 980 plLE &% &, AL

2 e

AAofA 67 F WHST &
EFFEAE o]83te] 734 nmollM FFEE S5
o ABTS &Z &AL g ascorbic acid equivalent

(AAE)/ 100 g2 YeRfict,

FRAP(ferric ion reducing antioxidant power) &%
< Benzie®} Strain(1996)9] WHZ 45t AES
Yotdrt. o7+l 50 xLeF FRAP €9 1.5 mLE &%
AL FAofA 307 WA & EFBEAE o]-&oto
593 nmolA FFEE SAcISith FRAP &€
Fe(I/100 go.& YERf Tt

‘
ok r>~l

rlo

2.6. BpMetE0f £

stxelsh R A7igel mE §718 vhavze) Askel
AL 2] Hetel 2 ohRUIRE -80TANH 24412
FENAZ %, 4CAA SHEIHYS AH LYEAE o]
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5to] 5,000 xgolA 3087 YAEEE AT &

g5 7]5Z AXO|EF o]§5to] F]4sto] Ao AR
Fact A7 9 ISHE7H= AOCSH(32)00 Qe 745
Aot FAHE7HE A& 1 gofl acetic acid : chloroform
<3 2(v/v) &9 25 mLE Yol &A1
iodide(K) € 1 mLE Yol 187 JGA o=, 1%
HE LA Aoz 1 mLE 7FF & 0.01 N sodium
thiosulfate(Na;$;0;) &8 o]-g5to] H-gHo] FAo]

2 02 FTEOE BUSBIE Sk

I fr oo

[¢)

il

% potassium

Peroxide value (meq/kg)
=(V3 - V) x F x 0.01/8S

Vi 2 A[89 0.1 N Nap$05 &49] HA 4|5
(mL)

Vo ZATEL 0.1 N NapS;03 899 A7 AH]ZHmL)

F: 0.1 N Nay$;05 |49 97t

S: A B2AFHTHg)

2.7 SN =X

mxelyt £ J7Fgol UE 5715 vhav29 {3t
/8= £73t7] $Asto] Pedroche 5(2004)9] BH<
Foto] SAs5IATh &, 4Co AFSHAH AE 20 g= 50
mL ZYZ FHo| g3 60ToA 1A17F B9t AHS
5,000 x gollA 3087 YAHEHE AAIRE &, 55T
715 ARO|EE ARESto] Ittt 1 & ZYE
B Y4y} U]-Q:_Lﬂ FIHS CM(chloroformlMeO =
O % Aof B2 & A% 5559 CM3Z AAst, 2
]*HL HA I3t ]u%e oto] |22 RE £

7159 HLl=E sttt

FE

rdk

S} :lm i o

2.8. EHA=

ZF AR AN 3W SHEAR ] Heh+ EEHAE UERASL
1, BAAE= Windows& SAS 9.4 version(SAS Institute
Inc., Cary, NC, USA)E ©]-3to] p(0.05 oA 24t
AAISE & Duncan® o5

He A H(Duncan’s multiple range test) 2.2 2]/

£
o
Al
=
X (analysis of variance)&
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3. Zat 9 JpE

3.1 ME 2 pH

mrglyt B Hrbge] w2 £715 R M
4 pH A3+ Table 20 Yepoict. ghzejzp 2 47t
gol W nteuy| 2o M =7 Ay}, syl B At
Fol SIS agh (AN E)T} b (A E)E ST
o, 87]E YEYE 13H dAsks Aoz Yeldt L3k
2 q277F 92.852 7MY ¥, mmeyt B AUk
o] Z714E 1gho] 88.66-79.77% HAdl= A0E 4
Bttt aghol A9 277t -8.822 7Y Woky, HvlF
o] Z7}pE agto] -1.39-12.66°.82 9207 Z7}5}
HArHp<0.05). bk t27F 41.2601%1 09, H7hEo]
Z7142 bk 46.39-60.44% §-9H 07 Z75tqct
(p€0.05). Kim 5(2018)2 x|z} B H7Ist A7
W ESAAA A mtie)yt B HUFko] SU1E a
& % bgtol F7Fetgttal Euskiet. Choi 5(2015)2
ArEd ol F24 mxe)7lsE A7kekae o, g2
of wlste] H7I(LEH)7F FasHRL, M E(agh)et S
(b7t S7Fetcta Bastgict. ®gt, §7ge] oz ajzt £
A EE Ho]AEE HUIE AH9-(Park &5, 2014), mHILe]
7} 4 A7 Z4(Jeong 5, 2007a), TrxE7t & 3
7t 3¥(Jung &5, 2004) ¥ w7t Bk H7F AZZ] A
°|3(Kim &, 200914 % & A-+Z3el FASE AHE
ettt B alskgict.

mtxelzl B H7R o2 715 utev29] pH &

7} A B Ho]AEE 70l A7sHlS W Mol
S7VE4E pHZE fAsislon ol mtE|rlo] EAjsk=
F714ke] 9zt Aojgka B st E3F Ko(2005)= ¢

Ab mEejzlo] A5k 714k tartaric acid, succinic

acid ¥ malic acid 5°| 9tz E15¥ch

32 HE

gzt 2 Jrige] e 718 vevRY A=
Fig. 13} 2t} ulUy| 29 Fr= /31ee} 3 a2
o] 294 FHEALS ZAck= 72T aR1C0=E 4HA 9l
CHPark® Lee, 2009). oZj7} 23 H7l6kA] &2
272 21,995 cpsE SAESloH, wtzejyt £ ¥t
o] Z7F&E 23,313-27,865 cps®E AE7t 7 ok
O =% Yeyth ol nrze|7ho] vl Ao o5
71918t Ao & AlmgHtt, Kim 5(2009)2 @5Hl H7kef
o] W2 wtgH| 2] & A3 AaoA tiRto] 7Ht
W2 A s yedlon dat Mrlgo] S7MdeE M
7t fH o2 FUksHithal Barsint.

wY, o

3.3 ZEQ= g5t A s 2
£ 271% "redz] $&7

ezt £ H71ol
HE ek PASEAS DPPH 2t d &7%, ABTS 2

Table 2. Color and pH of perilla oil mayonnaise prepared according to the concentration of red paprika powder

Concentration of Color value pH
paprika powder (%) L 2 b

0 92.850.14*9 -8.82+0.02° 41.26£0.08° 5.260.00°
0.5 88.6610.49° -1.3910.31¢ 46.39:0.30° 5.24+0.00°
1 86.76£0.20° 3.060.02° 51.0740.19° 5.2440.00°
2 82.74+0.11° 9.15£0.23° 56.9310.08° 5.230.00°
3 79.77+0.09° 12.66£0.08° 60.4410.32° 5.06£0.01°

Uightness values are luminosity indices, expressed as numbers from 0 to 100, with more black colors closer to 0 and more white colors closer

to 100.

Red vs. green where a positive number indicates red and a negative number indicates green.
IYellow vs. blue where a positive number indicates yellow and a negative number indicates blue.
“MeansSD (n=3) in a row followed by same letter are not significantly different by Duncan’s multiple range test (p¢0.05).
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Fig. 1. Viscosity of perilla oil mayonnaise prepared with different
addition level of red paprika powder. Different letters indicate
significant differences by Duncan’s multiple range test (p¢0.05).
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0.33-0.65 g GAE/kg2& 2402 J715ttHp0.05).
Lee 5(2014)2 1] 2 H7tgo| Eotd 45 dAsHA
SE Y= gl SUIete] £ AFZAe} fARE ATE
UetSict. DPPH 2E &A69 4<¢ dx++= 0.05
g BHAE/kg9 £AEAHS A1, mtua)st &% M7l
o] 0.5%°lA4 3%= S7F&FS 0.09-0.27 g BHAE/kgo.
2 37kke AS & 4 UG ABTS #HE AA6Y 74
S, dE2TE 0.11 g AAE/kgS) 2AEAHE BT, otz
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Fig. 2. Total phenol content and antioxidant activities of perilla oil mayonnaise prepared with different addition levels of red paprika
powder. Different letters indicate significant differences by Duncan’s multiple range test (p{0.05). (A) Total phenolic content, (B)

DPPH radical scavenging activity, (C) ABTS radical scavenging activity, (D) FRAP (ferric reducing antioxidant power) assay.
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71 &/do] F7Foh= AOE YERHTh FRAP 849 A9+
217} 0.27 g Fe(l)/kgollow mtxa)7} B 0.5%
oflA 3%7kA] H7FeteS W 0.42-0.94 g Fe(ll)/kglZ
/o] F7Iohe A0 Uehgth dWtd o s ket
FEeYe T2 Ao A AEIa spglor
(Gheldof9} Engeseth, 2002), o|&st Ai}= utxe]7}o
oo E Zd s, ESYHL0|E, QtEAold &3 7L g
Aol At Ao E AREH, nfgy| =0 utiz|z}
a9 A 715k0 244 §FALS) Tajo] B mhQ U RE A
Ao Atmdt.

d
4

%
-
fll

PN HT

sk

-l)
30, 1
rulo

3.4, A= Of

Hxel7t B8 JA7Fge] O 5718 "FRYRE 4T
A 1257 AAob IakEkE7HE 5798 2= Fig. 390
U let. o)yt B Bl R A8, A
Z717tol 09A-125A= F7hetel wet 6.57-30.41
meq/kgl E FASHA 7ok A2 & Ukt mhe
7t 2% 7 271 nrevl2Y] Ae, st 2 A7)
o] S7HESE AkkEgo] JAE = A AT & 9l
STk 2, AR 125704 0.5%, 1%, 2%, 3% BT
27y 23.53 meq/kg, 17.44 meq/kg, 14.47 meq/kg,
8.38meq/kg 2 LT, 2] Alo] Lolol THtsie
B2 FAY FAEHETE 54 Al BE 4SRRI 30

35+
—O—— Control

S @ 0.5% paprika powder
< 30 __y—— 1% paprika powder
g —-—A—-- 2% paprika powder
\E, 25 | 3% paprika powder
: 8
® 201
>
: ¥
= 15
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& 10t

5
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Fig. 3. Peroxide value of perilla oil mayonnaise prepared with

different addition levels of red paprika powder stored at 4°C for
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