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Quality Characteristics and Antioxidant Activities of Peach Makphyun

Eun Kyoung Shim, Hyun Jeong Kim, and Mee Ree Kim

Department of Food & Nutrition, Chungnam National University

ABSTRACT The objective of this study was to develop peach Makphyun, a kind of rice cake, added with peach
and Makgeolli. The effects of peach paste (0, 5, 10, or 20%) on quality characteristics of Makphyun were evaluated
during storage at 20+£2°C for 3 days. As the concentration of peach paste increased, pH decreased and acidity increased.
Reducing sugar contents (%) increased with the amount of peach paste. Hunter color b (yellowness) value of rice
cake increased with increasing amount of peach paste, whereas L (lightness) and a (redness) values decreased. Contents
of total phenols increased with increasing amount of peach paste. Antioxidant activities such as DPPH and hydroxyl
radical scavenging activities of peach Makphyun decreased with increasing amount of peach paste. The sensory evalua-
tion results showed that overall preference of Makphyun containing peach paste content of 20% is higher than other

groups.
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hydroxyphenyl)ethanol(tyrosol) &5 s 43} &
7}, LDL A} oA a7, AdaA At o 5 52 A&
A #%E YeRWa, 1H-indole-3-ethanol(tryptophol)
22 A EA Wt Botrytis cinerea, Monilinia fructi-
colz® gk &3 iL 27 2 Zra uk(11). A E o] &3t
wogs wRHy =3 WS A2 ARt EE
Hhsalo] g ]74 FE 0}04 % golr}, vhH-2 WRTE
o] YAz e} A7 40 i]‘f’ﬂ i Al Fel AgZiES
A5 AR ARPIES AAZ A M Ho|th(12).

]177}1]4 27190l -‘&fi ATEE 4 AR Q‘_r"g}
FoH13-15), &=716), FHE] F+2H2), MAE17) T
ﬂﬂd A7 den, v(18), d= 1(19) H3=32(20), #
T(21), A AT et (22), A eR(23), L1 AH24),
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(AR Ae] MDA, A, =), 2w AADEH A o
ALAG)S A8
=50t Ho|AE M=

Teol x4 611 g& &l 23] 4 F 5&3F Aol
AA FEe AAse] WA7lel 30% vkl 5 Al EellA
wod TEolM Aoyt 1627 7HE st dEs
27°Brix7} A skt
HATIRL| M=

AL 53] FAlste] A1 =T F Aol AA 5EE
Aol A 2715 AAsT E4 Al 2 T3] 1% 255
Aretol E471= 23] A8t
o M=

Bosol uby o}l mrul H7) Aw(23)3 Sl A
718 @2HE BN st on, sHAE o] &3k on Y
& B3l 715wt P wE Ade Faste] Ak By
o}gl HA7VHS 0, 5, 10, 20%2] Table 134 22wl g &

ol HHS vt W] ol st 7R} ol
9‘r HHYE AL 58t o vy & 42 F 20 mesh
Aol W& & A 50 g& FUsHA 42 b thAl Aol
WHic gy B21(AF 23 cm, =9 4 cm)oll A&

Table 1. Formulas of peach Makphyun

Ingredients (g)

1
Sample Rice powder  Makgeolli Peach Sugar
0% 500 80 0 50
5% 500 70 25 50
10% 500 60 50 50
20% 500 30 100 50

0%: Makphyun (percentage based on rice powder).
5%: Makphyun added with 5% peach paste.

10%: Makphyun added with 10% peach paste.
20%: Makphyun added with 20% peach paste.
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2 Eqd ARE ¥ F 2.5 cm O] ® A7FREE Y
EWE 124 3 H 2X2 cm ZES I A /‘]—roﬂ
L5 L] =& ¥l &o] e “17 . l°ﬂ =i

S Yol 2583t Al s

gl & 7t Alse] /MR E AlA
3L ke S AR ARSI 3 E Hsol 2
S Zgodd vd 2 £33t A#3(B.0.D incubator,
HB-103M, Hanbaek Co., Bucheon, Korea)oll# 3¥3t
20°C, 95%°] H#x& A8t A8k

pH =
Al5.9] pH+= AOAC RS A83ted Als 4 g5 36
mLe Z=F9 74 21 Bag Mixer(Model 400,
Interscience, Saint-Nom-la-Breteche, France)Z 2
& (speed 7.2 min)stgt}. 3,000 rpmoll A 1587 YAl
2] 3k & A NG FH3te] pH meter(420 Benchtop, Orion
Research., Jacksonville, FL, USA)Z ZA 3} ).
AHe= AOAC BH(27)E A&stdon Aae pH AF
7} Fdsich 49 10 mL #3ke] 0.1 N NaOH buffers
o] g-3lo] pH 8.37F4 =&sl= ] 23 NaOH Y(ml)S
Bgole] FE f7IA) FAL, AL, Telske] o)
FRGODOE B3] F 2 FFS ARG

=
rx

riok
> e
kol

B 4 g& #7 #Zol 36 mLe] TR/HSZ 108] 845k
bag mixer® w2 3H(speed 7.2 min)3} . 3,000 rpmel
A 1587 YA sto] @& 4 AS dinitrosalicylic
acid(DNS)ell - o Aoz 43¢ =A(UV-1800,
Beckman, Brea, CA, USA)E AF&3Fo] 550 nmoll A 5%
=5 =43} glucose FHFo 2 YU FE=THS
glucose(Duksan PharMakeutical Co. Ltd., Gyeonggi,
Korea)E =% WhgAAH 2Hd 83l

A

W& 20 g¥ Zol HdstA 4 H 10 g& HsH F HE
2T 41 (50x12x10 mm)el] ¥ &7ko] B2 FA wof A
EE Z43I90. Mx+= AAA(Digital color measur-
ing/difference calculation meter, model ND-1001 DP,
Nippon Denshoku Co. Ltd., Tokyo, Japan)S A}-&3}o]
CIE Y#k(lightness), x&k, y#te 33| W& SAsto] H gk
o 2 YeRRITE Standard color value= Y#k 81.83, x#k
80.31, y%k 91.6221 calibration plateE X+ 0 & Al8-3}%

H&EA &7 o] phosphomolybdic acide} ¥F-g-3}e] 2 Al
< YJelE= FAES 0] 43 Folin-Denis® (28)°E A3t
Gt A& 1.5 gofl MeOH= 50 mL mass up 3 3 12417+



FoF mukste] 3,000 rpm o2 4°Col A 1087 A4 Eg
sle] doj A AS evaporatorZ Sl E 3LEte] &
kAt FEES PBS buffer® ¢! 50 mg/mL A&

N 1
gl Folin-Denis A k3 Nay,COy E3H&o1S @1 ok x

oA 30% WHEAIZ F, FF%E 760 nmolM AR
Standard curve¥ tannic acidg& 18] TE=E 3|43}

SAA AT

DPPH 2iC|Z AMS

Al& 1.5 goll WE-2 50 mLE ¥ 3 124]7F 5<F 150
rpm e 2 WEFEE & 3000 rpm, 4°Coll A 1087 YA
g st} Aol NS FH filter paper® 71E H
evaporator® &v|E 3| W3le] FEER AT F=E|
WESS Yol 50 mg/mL §E7F HEE Hrlete] FEE

MG Az F A5 GO T ARSIt ZH7he] 3|4 %

A& &9 50 pLol 150 uLe] 1.5<10™" mM DPPH(1,1-di-
phenyl-2-picryl hydrazyl) &2 7}3F 3 3087+ 229
A "%k & ELISA(Multiskan, Thermo Labsystems,
Marietta, OH, USA)E ©]&3}4 515 nmollA FHEE =
g3t gz 2A% (RS e AoE2 AL & 7 5%
H gz &7l tig ARAdA gz A5 50%
7} BE 5EQ1 IG5 #bE Tselth.

Free radical scavenging  AbSpiank — AbSsample

effect (%) - AbSpiank

<100

Hydroxyl 2iC|Z AHS

Al&E 1.5 g& WS 50 mLE €3 150 rpmoll Al 12413
Fob - wdksle] 3,000 rpm, 4°CollA 1083 YA EE
3lo] Aozl AbA NS F 3 filter paper® A& F evapo-
rator® W& 3dale] FEES AT FEES 50
mg/mL %7} =5 PBS buffer® 591 ¥ A3
Z47ko] AN 2E 8|4E 5 AlE £ 0.15 mLoll PBS buffer
0.35 mL, 3 mM deoxyribose, 0.1 mM ascorbic acid, 0.1
mM EDTA, 0.1 mM FeCls, 1 mM Ho02 &9 7174 0.1

LA Atz go] & ankgk 5 37°Cel A 1A13F BE-g-A]
%11’/} kS & 2% TCA €9 1 mL9} 1% TBA 4d 1 mLE

93 2 410) 100°CHA 2087 WA F WHkslel 214
2o @ 5 39S Aste] PYYEAZ o] §3te] 532

nmell A FFE=E S48 o, gz 2715(%)S te
o o= AN F 7 $2 Beld A% Ud 4
Mo Al 2]z AA%F 0] 50%7t HE wEQ 1Cs #h& T3t
k.
Free radical scavenging_
effect (%)

Absblank - Astample
Absblank

<100

7|ISE AAL
Bool WA i3k 7|3 = A= 9] (appearance), 3F
"](flavor), BHtaste), &2 7Htexture), AAA 7|3 =(overall

2 oo WEAAR AR, AR
E1E A3)g A wob AN u}
A e Fol7l A8 B WA ATHAL,

A9 A= 33 W8 SAstY 1 H e 2 e
o, SPSS(Statistical Package for Social Sciences,
SPSS Inc., Chicago, IL, USA) Software Package ~ =271

Fol A FAREA(ANOVA)E A3t fFo)Adol e 4
<-o Duncan® ©sH$#H A (Duncan's multiple range
tes) O & A2 7Fe] frolatE 78 tHX0.05).

e
i)

o 0o rlo g hu

£ #7bek v Hgol e B A%
pH %2 A% E 543 A3 Table 29 2o). tlx=+
HE 5.93, %o 5% 3
5.79, E%o} 10% M7 % 5.61, HF%ol 20% H
5.530.2 H@ols /s DH7]' EaENS
(7X0.05). HFololl= 714kl Atzhat, <
wol] x5H o] 9loj(4) BFotE Mg, S DH7P 4y
Ao w AT ATEFE HUkek A A7) L‘3(13)er T4
2 7y o] 71w (29)9 % 4 5” ojrrLoﬂ’\i =
TS HIVEES pHIY A4St F&
et Atk B A7 Aol A 3l w}a} RE "] Lol A
pHe ZHAskes 43S vl & A% 3494 el

Bl 0%(HA) M7k pHE 5.79, B0} 5% H7Hre
5.68, B%ol 10% H7F+2 5.51, 5o 20% A7+
5452 Xﬂ%}ﬂﬂo] 7333l whel v o] pH7F ZFaekith
(70.05). AEL He pHol e w38t Ad axrt 29
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Table 2. Acidity of peach Makphyun during storage at 20°C

Storage Peach amount (%)
time (days) 0 5 10 20

0 5.93+0.02*" 5.79+0.01"° 5.61+0.02*° 5.53+£0.01*
- 5.86£0.09"" 5.80+0.03*" 5.5440.01*% 5.46+0.02%
p 2 5.77+0.06™ 5.78£0.01*" 5.54+0.05"% 5.42+0.04™
3 5.7940.03%  5.68+0.05™ 5.51+0.06™ 5.45+0.05™
Acig. 0 0-03+0.00%" 0.03£0.01" 0.04+0.00"" 0.04+0.00"*
o o.o3io.01A° 0.040.00™" 0.04+0.00" o.osjzo.ooAa
(O/Z) 2 0.0310.01: 0.04¢0.00Aa 0.04io.ooA“ 0.04¢0.00Aa
3 0.04+0.00* 0.04+0.01** 0.03+0.00*"* 0.04+0.00™°

All values are mean+SD.

Different small letters (a-d) in the same row (peach amount)
are significantly different by Duncan's multiple range test at
P<0.05.

Different capital letters (A,B) in the same column (storage time)
are significantly different by Duncan's multiple range test at
P<0.05.
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Table 3. Reducing sugar amount of peach Makphyun during
storage at 20°C

Storage Peach amount (%)
time (days) 0 5 10 20
0 1.1940.09™ 1.87+0.03" 3.55+£0.03"" 4.35+0.03*
1 1.18+0.09™ 1.67£0.07% 3.18+0.09%" 4.27+0.13*

2 0.78+0.01% 1.82+0.06"° 3.02+0.11" 3.77+0.06™
3 0.900.04% 1.58+0.04%° 2.79£0.08"" 3.58+0.04

All values are mean+SD.

Different small letters (a-d) in the same row (peach amount)
are significantly different by Duncan's multiple range test at
P<0.05.

Different capital letters (A-D) in the same column (storage time)
are significantly different by Duncan's multiple range test at
P<0.05.

MY S 7153 A pHE 4.0~5.0(30)0| B2 Hoo}
HA7Vego]l SIS FE Aol ddE Ao R AlsdTh
AEE EBpol Hrlgke] SUtESE WA AErF S}

Bapo} A7kl SIS plIsk oAl

S =T =
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2] ¢ro wH o] 97.88E 7}
ZNHE5E Lghe Bas
Ag Hrhe 71w (14) A7rd Aoy
BA| g H7}

Ahsreleh. A

i 57}%‘#2 L%M gt
o] Aol whet Lk -
J ZFol= ATk A A
yom Epol Hrbge]
LPEHH ME}. 4
A ashe FES BT FAE bt
71 Gk o} Erol Hulbgko] FrbEkRE
17.39% o4 o2 F713H3lth(/X0.05). 21% %101 R
of W} bk BE AN et 4ES YeRii
el Hrte] SaeSE FAEDb)7E T A B
ololl B-carotene®] Eo] 5o 91o1(31) caroteniod 7l
SO Ao o o Alg . oz Aye FAHY
FAE A7EeE A719(©2), AE HUbES g A A

Ly
fo i N

el
s
S

Eools bk g sy i%‘ 2 Table 37 2t} 719 (13), aL7w} 7FF7F A7) A v X = A74(32)
g ke uE Az A3 Q1 EFol 0%(2HH) o 2 Aoy, A&7t FHF AL Hrre Ar|"e] 4
7ML 1.19%, B5o} 5% 7“7} —8— 1.87%, E%o} 10% EX(16) A A3k H7leFo] Wold4E bilo] #HAadit}
HA7b+e 3.55%, B5ol 20% H7FS 4.35% % E4of 3ol 2 Ax=E ez 9
A7teko] S7tEgE Bl “UM A9 o] F24
o2 Z7FlAtHIX0.05). o83 A= Hpolo] £ Oz st
g 5o Aol FFuo oA (31) A7l T Lol W o & v S £A3 At Table 59
TF YUY FFE Folx= Aoz Algd. oY Ut 2t} 09 dizs W] F ¥ g2 0.004 mg/ml, 5%
= R Ao AHE A3 FAA|Fol vH|TkS Fol7] §3) Bol A7 0.004 mg/mL, 10% E5oF A7RES 0.004
ool Ho|2EVF W A% Al AEE A diAsE HA mg/mL, 20% 240} A7kAe 0.007 mg/mLelth. 20% =
Arlg Ao deke g 4= glvka Al ETh Fol A7t g Lol vlE FHow F HE Tl

Z7}8FtHX0.05). BE5olo &= #H= 513 Eo] @o| i
Table 4. Color of peach Makphyun during storage at 20°C
. Peach amount (%)

Storage time (days) 0 5 10 20
0 97.88+0.09"* 97.78+0.04"* 97.624+0.07"° 97.17+0.57%
Lishtness 1 100.12+0.08 99.60=0.10"" 99.42+0.08"" 98.28+0.23"°
& 2 98.76:0.06™ 98.53+0.09™ 96.14+3.48" 97.47+0.03"*
3 98.110.09“ 98.13+0.06% 97.62+0.04"" 97.33+0.035¢
0 0.03£0.06™ 0.010.09** -0.20+£0.04"° -0.33+0.08"°
Redness 1 -0.25+0.01" -0.3240.03" -0.410.05™ -0.6120.04™
2 -0.35+0.02° -0.4320.06 -0.47+0.01% -0.630.12%
3 -0.44+0.13% -0.53+0.03% -0.62+0.12% -0.86+0.06°
0 9.59:£0.08" 11.91£0.10° 15.09+0.08% 17.39+0.09™
Vellowness 1 9.010.02™ 11.48+0.10™ 14.04+0.02°° 15.69+0.09°
2 10.03+0.11%¢ 12.69+0.03%¢ 16.38+0.03"° 17.48+0.09
3 10.92+0.03 13.15+0.05"° 16.41£0.01"° 18.65+0.14"

All values are meantSD.

Different small letters (a-d) in the same row (peach amount) are significantly different by Duncan's multiple range test at P<0.05.
Different capital letters (A-D) in the same column (storage time) are significantly different by Duncan's multiple range test at P<0.05.
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Table 5. Total phenol contents of peach Makphyun during storage at 20°C

Peach amount (%)

Storage time (days)

0 10 20
0 0.004+0.0014° 0.004+0.0014° 0.004+0.0014° 0.007+0.0014*
3 0.003+0.0014° 0.003+0.0014° 0.004+0.0014° 0.006+0.0014*

All values are meantSD.

Different small letters (a,b) in the same row (peach amount) are significantly different by Duncan's multiple range test at P<0.05.
Same capital letter in the same column (storage time) are not significantly different by Duncan's multiple range test at P<0.05.

o o=dl, ¢ & 3= 2 catechin, epicatechin,
chlorogenic acid, neochlorogenic acid 18] 3L cyanidin
3} quercetin®] FEEZo|tH33). o= & ATl A HF
olg HVETF vl FFo] =A vERd Aot x| g
3YA o HHe F dHE %S 0.003 mg/mL, 5%
Egol H7MS 0.004 mg/mL, 10% Eot A7l
0.004 mg/mL, 20% E-<so} A7} 0.006 mg/mL= Z}+2t
g ANEE 04AY F dl= vuatgl S wf Fo] A<l xfo]
S HERA] ot 3Y B3t F dlE e Wslele 3

AA g Aom Bl

DPPH Z}C|Zt AZS

DPPHE W3 QF4 3 free radical 24 ascorbic acid,
tocopherol, polyhydroxy ¥&= 33H&E Sol o3 $Ho]
Ho] e zpalo] GAlE = A& o] &3t ik S-S
sl SAT 7 e Ao kst &4 Adidol -
7] Wl @o] o] 8§31 = WHo vH34). EFol v
©] DPPH &2 275 54 2= Fig. 13 2t DPPH
G Z-& 50% 2ASHE W gk 55 1Cs 2 UlxT
98 1,042.9 mg/mL, 5% HwoF M7 934.4 mg/
mL, 10% EsoF H7H2 884.6 mg/mL, 20% E-soF 27}
T2 544.3 mg/mLE 5ol Hrtgo] S-S 1G5 #k
o] YA YEhTh Lee 5(35)2 44t 2o g
ikl TE T H& ARAAVE vk Rkl &
ol N Eof Ho]~E HItgo] FIMESE Haol 7
ICs0 %ol HolAl= AL Hpol o] 78t %
ko] FolA &itslsel 4

= s

[e

i 2 o

)

.?_
5
H=

H
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800 4
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400 A

0 5 10 20
Peach amount (%)

Fig. 1. DPPH radical scavenging activities of Makphyun added
with different amount of peach during storage at 20°C.

.

Hydroxyl 2IC|Z AHS

Lol ©r ¢ hydroxyl #HHZt 4715 54 23+ Fig.
29} Zt}h AlZ 2% hydroxyl 2HHZ2 50% 245 ©
23 FEQ ICs w2 &t BHo] 217.4 mg/mL, 5%
EFol HI/MES 203.5 mg/mL, 10% HEol HI7Mt
187.4 mg/mL, 20% & %oF A7 165.9 mg/mLE, 9
Hol| Hol H7teFo] S7H5 ICs #hol A WERLT
w3k 3YA| hydroxy ICsp a2 W&o 331.1 mg/mL, 5%
EFol 7kl 298.9 mg/mL, 10% HEol 7ol
282.1 mg/mL, 20% <o} H7}ato] 268.3 mg/mL=E A A

gol el wE AR Frhadr)

7S HAL

Bool2 7kek @ e] 7] A= Table 63 2}
W3} Frl= Hools WSS frofHor 7Errt
& Aoz YEFFTHX0.05). 2| Boof AUk S71
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S

R
©
o
)
o
ofy
o
2
Y
N
)
ol
—
o
N
=
B
\}
)
X
et
N
N
-1
)
9,
r
A :10

o4 2pol7k Ptk 27 Az Fdol= izl s
HEokE 10%% 20%E H7he o] 5.03 R 584 o=
ol o] 3.3%e] vlste] fejHom wekor, A% 24
B Aok 209 AUke wol A %

o =
3L A= =
Bgo} Abepe] WE4E freldow A U /1%

300 A

ICs0 (mg/mL)
N
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o

100 A
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Peach amount (%)

Fig. 2. Hydroxyl radical scavenging activities of Makphyun add-
ed with different amount of peach during storage at 20°C.
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Table 6. Sensory evaluation results of peach Makphyun during storage at 20°C

Storage time

Peach amount (%)

(days) 0 5 10 20

0 3.8+1.2% 4.440.5"° 5.1£1.0* 5.3£1.3M
Appearance 1 4.4+1.1% 3.5+1.4% 5.3+1.0% 6.0+1.3*
2 2.4£1.3% 2.1+1.1% 6.11.0* 6.1£0.8"
0 3.6£1.1%° 3.840.9"° 4.440.9%° 5.5+1.3%
Flavor 1 4.0+1.3* 4.3+1.4% 5.4+1.4% 5.5+1.1*
2 2.0+1.45° 1.8+0.7% 2.440.9%° 4.1+1.8™
0 3.4+1.2%° 410,84 4.841.5™ 5.3+0.5%
Ab Aab Aa Aa

Taste 1 3.9£1.0 4.4+12 5.5+1.4 5.4+1.8
2 1.6£0.7% 1.0+0.8% 1.840.9% 2.441.1%
0 3.3£2.0™ 4.0£1.6™ 5.0+1.3" 5.8+0.9™
Texture 1 41413 3.6£1.4" 5.6+1.5" 5.5+2.0™
2 1.440.5"° 1.120.4% 1.6+0.7% 3.1£1.0%
Overall 0 3.0+1.2% 4.6+£1.5" 5.0+1.5% 5.940.6™
eferonce 1 4.1x1.6™ 3.9£1.1%° 5.940.6™ 5.6+2.0%
p 2 1.340.5%¢ 1.3+0.5%¢ 2.1£0.6™ 3.3£0.9%

All values are mean+SD.

Different small letters (a-c) in the same row (peach amount) are significantly different by Duncan's multiple range test at P<0.05.
Different capital letters (A,B) in the same column (storage time) are significantly different by Duncan's multiple range test at P<0.05.

71 Ttk (X0.05). AAFQ 7|zee Az FY
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