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Abstract

This study aimed to investigate the changes in antioxidant activities, quality characteristics, and storage stability of
mayonnaise prepared with perilla oil with the addition of mulberry powder ranging from 0 to 5%. The antioxidant activities
of perilla oil mayonnaise (PM), as determined by DPPH and ABTS radical scavenging activity, as well as FRAP and total
phenolics content were improved by the addition of mulberry powder compared with the control sample. Antioxidant
activities were dependent on the amount of mulberry powder added. Lipid oxidation of PM decreased with a higher amount
of mulberry powder, based on measurements of peroxide value. The emulsion stability of PM increased with decreases in
the amount of mulberry powder level. The a-value in PM color increased with increasing amount of mulberry powder.
Sensory evaluation showed that the highest score in overall acceptability of PM was achieved with 4% mulberry.
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HEnA| A oEH ez, 7159 wARE dRTF A Foll (Imai C 1979). T+ A3} A 9 FA 2ol S5t
3lEjo] EAste +5RAF A oIthKim 5 1996; Depree FAdf=EE gy o] 85 3 lJ %% oA 2R3, A3}

& Savage 2001; Yang & Han 2002). o} Q| =28 2 7= & o] YR, 2EF2A Y &7} At o|t(Han 5 1991,
ul, W Y4, REY 5ol Fa35, dFf= FHeE F Hyun & Ahn 1993). 354 A & EH:i751°1 w-3 EE3} A
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aykgct,

3. iR =H
YutAE B 4.0 Agsociation of Official Analytical Chemists
(AOAC) Hof| 23}J(AOAC 1997) AT S8 FHaf
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mEhA] B2 A= S715S o837 vhadl= AF e TR =S wiEhE 20 gofl T mEES ¥ 1083
Table 1. Formulation of mayonnaise (Unit: g)
) Addition level of mulberry powder(%)
Ingredients
0 1 2 3 4 5
Egg york powder 27.5 275 275 275 275 27.5
Perilla oil 380 380 380 380 380 380
Fructose 10 10 10 10 10 10
Salt 5 5 5 5 5 5
Mustard powder 2.5 2.5 2.5 2.5 2.5 25
Vinegar 3.5 3.5 35 3.5 3.5 35
Water 75 75 75 75 75 75
Mulberry powder 0 5.04 10.08 15.12 20.16 25.20
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oo BES Hriste] Axd 5715 vhadl=9 Rk
& TS Table 20] Ul 2210 Y] A9, 2t
E4E ArbetA g2 iz oF 73.13%%3L, o B
A7V LT 0~5%0N| 4] ZFz} 72.94, 72.28, 72.42, 72.99, 73.57% %
A9 Zo|7h ek EF, i AFY F o= tE2dt E
o] Bat HrbpoA oF 17~18%= A& ZJol7} ¢lgith =
3 RoM= of £49 7t wet S7kete AFE B
ok 2 1.53%H o o 22 e wt 1~5% 3
7HE 1.67-2.01%2 Uehgth ol ot 299 Y7t
2t 23& o] F7Iek] 2o AlRdHTh HAH e
2 ZF A= Aololl §oAQl tol= HolA] grgkew, AF
S(KFDA 2006)04 = vtad| =9 =A% TS 65% ©]
Foz st glon, & dFolA A2 ntay2e of

tlo HI

2. Mz gl pH
o] 29E Fristel A2 5715 vhav=9 A=t
pHE Z73to] Table 30 Yehfiglch M= 23} § B=5

on % WPt 7% nevlzY] S5 9 Ake (B v 9% 1135
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99.83-65.585 WolA = AFS Mtk AMES Uehft a
ol 20 BEE A7l e gEEe =4 ek
= negative( —) value®] $X|(-7455 ¥, o0 ¢ H
Thepol obE(1-5%) a Zlol 79l A F7K027-
241sHETE TS e b ke B9, %Al 7
O $ABSNE BAAWL BAYOR YxTe} AT
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3. ehiisl gty
oY 2% M7l wE At &4 54 23E Fig

1~3o] Yetfigict. DPPH tt)zt £A59] Z-$(Fig. 1), &
o] B2 AR e RS oF 55%F UERtL, 2t
B A7 R 90%S] 45 Ho] o B 37t 9
2 Ect oF 2u)e] DPPH gtt)Z &A%52 371 B4t
ST oo B Hrleke] w2 94 ol YRR oF
Skt g, eEdS HrKekA] ¢ tixtol A DPPH
gz A7) yetd A 57|89 o-EZHEY E
H&5F 59 o8 A &4 E-o] TfKang 5 1999) = o

Table 2. Proximate composition of perilla oil mayonnaise prepared with different addition level of mulberry powder

(Unit: g)
Addition level of mulberry powder(%o)
0 1 3 4 5
Crude fat 73.13£2.61% 72.9445.76° 72.2844.85" 72.4242.55° 72.99+0.85 73.57£2.57
Moisture 17.16+0.09" 17.40+0.27° 17.7340.13* 17.3540.16" 18.04+0.18* 16.82+1.42°
Ash 1.5340.04° 1.6740.10° 1.790.11° 2.0140.09" 1.9420.07 2.00+0.05"

) Mean of triplicate determinationtstandard deviation.

? Means in the same row with different superscript (“°) are significantly different (p<0.05).

Table 3. Color values and pH of perilla oil mayonnaise prepared with different addition level of mulberry powder

Color value

Addition level of

mulberry powder (%) L-value a-value b-value pH
(Lightness) (Redness) (Yellowness)
0 99.83+1.01* -7.45+0.33" 25.18+6.33% 5.86+0.01°
1 95.11+0.48° 0.27+0.03° 23.43£0.14° 5.78+0.01°
2 87.56+1.29° 8.77+0.14° 24.62+0.38% 5.71+0.01°
3 81.40+0.04° 15.8940.16° 25.06+0.08% 5.65+0.01¢
4 75.47+0.17° 23.00+0.12° 26.17+0.02° 5.6120.01°
5 65.58+2.76 32.4140.38° 28.57+0.15 5.54+0.01°

) Mean of triplicate determinationtstandard deviation.

? Means in the same row with different superscript (*) are significantly different (p<0.05).
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Fig. 1. Changes in DPPH radical scavenging activity of
mayonnaise prepared with perilla oil at the different addition
level of mulberry powder. Results are expressed as means+
S.D. *® Means with different letters above the bars indicate

statistically significant differences at p<0.05.

A7 HELE AlRHTH

ABTS #tjzr £7%9] 7$(Fig. 2), o] %o H7eF
o] FoHFE B0 TPk AFel Ukt o 2%
< A7hetA] ok dizTtollA] 39.9%9] S Bl ¥, 1%
&} 2% H7VFE ZH2E 72.2%, 85.9%2 F7VeE AL, 3~5% A
7V Z7F 958, 96.8, 964%E WS & AL B
DPPH 2ttjzt &7 243} ABTS 2ttjZ &7 84 S92
AE Ak A adst &4 SRR 54 A
A R Aol AgRE Btk ol F EW o A Zpo

120

€ o0 4 d d d
8 c .
5 b T
8 a0l
5 |
C
)
§ 60
8 a
B 40 T
T
o)
5 20 |
0 ’ ’ ’ ’ ’ .
0 1 2 3 4 5

Addition level of mulberry powder (%)

Fig. 2. Changes in ABTS radical scavenging activity of
mayonnaise prepared with perilla oil at the different addition
level of mulberry powder. Results are expressed as means+
S.D. ** Means with different letters above the bars indicate

statistically significant differences at p<0.05.
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Fig. 3. Changes in FRAP (Ferric Redcucing Antioxidant
Power) of mayonnaise prepared with perilla oil at the different
addition level of mulberry powder. Results are expressed

as means+S.D. *T Means with different letters above the
bars indicate statistically significant differences at p<0.05.
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Fig. 4. Changes in total phenolics content of mayonnaise
prepared with perilla oil at the different addition level of
mulberry powder. Results are expressed as means+S.D. *°
Means with different letters above the bars indicate statistically
significant differences at p<0.05.

ot Ao F dud SFE, Setieols 9 EH
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Eo] 3A AAEA g9l gjEeg Atrdc

2t b &

inl
o Hure Wkt 2718 thauzE 357 Age
et ARV 4% Fig 5ol Yetl itk 2HiteE
7F7F 10 megkg ©]sto]™ AlA3E 7|50 2 7HE35l=d|(Lee
£ 2010), 05:3}9] WE MBS 10 megkg 0|31 £HE 1
Aok A% 717e] Aol met 1A e o EEe 3
ISR gre S22 Azt 21 o] 248 meqhke o2 2
A F7FeE v, o 2 HJ7He 1~5%clA 242 10,
8.0, 74, 6.9, 69 meqkgO. 2 BT 10 o|3}e] ZHS A|8tgich
FAOI AL f2Te] 29, 292 megke® 2 S %7 vieh
WA, 1~3%2) 739 Z+2}F 209, 16.8 meg/kg, 11.9 meg/kg o 2
27kttt SRR, 4%oll A= A <] ¥t §lo] 103 megkg S
2 YUEA, 5% A= thh A4S 6.1 megkgl 2 e
FAE Btk of &% H7tEo] wordas EETH
7t gpastel SAAS) AR 717 Bok Az7] 228 Wt
Hlgo] E4E FASHEPE gHast A3kAn H 20119
SN AFS BT EF, A 717 3FERAAE BE A
7 dolA HFashs AFE BA aEHETHE fA19 4t
3} ¥R 27| A BE F-83HA ol &=, FA]7t Atghe o ot
o HA oA A Aol Be F Helso] FAgKim
T 2012). E7152 23} A4 HlEo] 7] dige] A
7} o w22, ov B H7HE B8 5715 uhad=

of B9 Wbt 5718 shadze F

AEY W A8k Ao AL 9% 1137

Peroxide value (meqg/kg)

Storage period (week)

Fig. 5. Changes in peroxide value of perilla oil mayonnaise,
which was stored for 3 weeks. Results are expressed as
means£S.D. Different capital letters indicate statistically
significant differences within addition level of mulberry
powder (p<0.05). Different small letters indicate statistically
significant differences within storage period (p<0.05). Duncan’s
grouping at 0 week from 0% to 5%: Ac, Cc, Cc, Cd, Be, Be.
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Fig. 6. Changes in mass of seperated oil after heating
at 60C of perilla oil mayonnaise, which was stored for 3

weeks. Results are expressed as meanstS.D. Different

capital letters indicate statistically significant differences
within addition level of mulberry powder (p<0.05). Different
small letters indicate statistically significant differences
within storage period (p<0.05).
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Table 4. Sensory evaluation score of perilla oil mayonnaise prepared with different addition level of mulberry powder

Addition level of

mulberry powder (%) Apperance Flavor Spreadability Overall acceptability
0 5.40+1.34° 3.40£1.34° 5.80+1.30° 420£1.10°
1 1.80+1.30° 3.40£1.52° 4.40£0.55" 3.40£0.55
2 2.20+1.10° 3.60+1.14° 5.20+1.30° 420+1.64*
3 3.00+1.22 3.80+1.30° 5.00+1.58° 4.60+1.52°
4 4.60+2.07° 3.80+1.30° 420+].48 5.40+1.14°
5 4.40+0.55" 5.40+0.89° 2.40+1.67° 4.00+1.87

Y Mean of triplicate determinationtstandard deviation.

? Means in the same row with different superscript (“°) are significantly different (p<0.05).
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