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Abstract

This study was carried out to investigate the quality characteristics and antioxidant activity of Sulgidduk (oriental-style
rice cakes) prepared with different amounts (0%, 2%, 4%, or 6%) of maquiberry (Aristotelia chilensis) powder.
The moisture content of treated Sulgidduk ranged from 37.75% to 38.79%, with no significant differences between
treatment groups. The pH gradually decreased with the increasie in maquiberry powder. The soluble solid content
did not show significant differences between groups. The lightness (L) value decreased, while redness (a) value
increased with the increase in added maquiberry powder. Hardness of the control group was lower than those of
the treatment groups. Consumer acceptance test results revealed no significant differences in smell, taste and overall
acceptability scores. The total polyphenol and total anthocyanin contents were 8.66~262.71 mg GAE/100 g amd
0.01~9.76 mg C3G/100 g), respectively. Moreover, the polyphenol and anthocyanin levels increased with increasing
levels of added maquiberry powder. In addition. reducing power and 1,1-diphenyl-2-picrylhydrazyl (DPPH) and
2,2"-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) radical scavenging activities significantly increased
with increase in added maquiberry powder. Based on the above results, addition up to 6% maquiberry powder
incorporated into Sulgidduk will meet the taste and functional needs for consumers.
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Table 1. Ingredients of Sulgidduk added with maquiberry powder

. Groups”
Ingredients
S0 S2 S-4 S-6
Rice flour (g) 100 98 96 94
Maquiberry powder (g) 0 2 4 6
Sugar (g) 15 15 15 15
Salt (g) 0.8 0.8 0.8 0.8
Water (mL) 18 18 18 18

S0, Suleickdzk with maquiberry powder 0%; S-2, Sifeidduuk with maquiberry powder
2%; S-4, Sulgraduk with maquiberry powder 4%; S-6, Sulgrdduk with maquiberry
powder 6%.

8t3) 2] #2348 A7E (2016)

vz B A7EES 0%, 2%, 4%, 6% % 27 ste] A28k
th(16). WA7IE, vi7|WE] B, &9, A", 22 ¥
2 238 TS 20 mesh Aol 2 SIAZATE Ho] RS
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A(absorbance value)=(As10 m-Az00 rm)PH 1.0-(As10 nurAg00 nen)pH 4.5
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extinction coefficient, in Lxmol” xcm™
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Table 2. Moisture content, pH and Brix of Sulggidduk added with
maquiberry powder

Groupsl)
S0 ) S4 56
Moisture content 38.79:0407 3806022  37.80:1.05  37.75:0.52
pH 62010387 515063  466:001°  427+0.02°
°Brix 065£007 070000  070:001  0.80:0.00

S0, Stilgiddltk with maquiberry powder 0%; S-2, Stuforddtik with maquiberry powder
2%; S-4, Sulgidduk with maquiberry powder 4%; S-6, Sulgidduk with maquiberry
powder 6%.

z)Ealch value is meantSD.

IMeans with different letters within a row are significantly different from each other
at p<0.05 as determined by Duncan’s multiple range test.
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B Age] Aol fAlelth A EE YEE a $2
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6% H7krel 161022 et np7lue] 5% d7hol
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e s wlzlwE] 28 Hrtee] St s fhaste
2% H7bE 4% 7ol 247t 0767 -1.81= YERL
oM 6% H7IS -1.81% 4% H7F2F 722 Q] Ajo] =
Holx] gkofr}. ofZYo} ¥ M7} A7|H(5)A -9} oFAL
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/1S L #3 b 32 2HAskal a gk Stk
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Table 3. Hunter’s color value of Su/ggiddik added with maquiberry
powder

Groupsl)
) $2 S4 S-6
L 7007+ 1147 37541305 28.14+147°  2325+0.75°
a 03320.19° 1203014  15.110.15°  16.10£035
b 78020.13°  -076+0.15°  -1.82:025  -1.81%0.11°

VS0, Susfgiduk with maquiberry powder 0%; S-2, Sulgialduk with maquiberry powder
2%; S-4, Sulgidduk with maquiberry powder 4%; S-6, Sulgrddik with maquiberry
powder 6%.

PEach value is meanSD.

IMeans with different letters within a row are significantly different from each other
at p<0.05 as determined by Duncan’s multiple range test.

T2 ZAA-FEE A A23H A|7E (2016)

FAE A%

F2 JeEhe Ao ey,

flo

A3k

T|IHE ==zt

np7wE] 8 A7 A" 244 58S ST 2
= Table 49+ 2th @ebst A=E Yehll= ZEe dix
0] 17721 glem’Z 71 W9k I 7S 241.16~247.68
glem’Z tl2TET 24 veElgtou H7kE 2hel] f-2l4
zlo]E Holz] eakthp<0.05). H&e] 7+ H7t A7I(31),
AAZ 7] B H7F 719 (10)9] ATl = FAR
A7Vl S7HEFE AT oA R Skt B
kAT Wi, B2kl A7F A71EE) ATelxe F
7hte] A=t 2Rt BHAl Jelgttha Baste] A7t

© FAR vt A= 40| v2A YehdS & F
ARt S5 HFS 27t 85.54~88.66% <} 72.65~
76.30% = UEFEaL Al Zholl f-2]Z el xpol 7} 19tk
AR Le Ame} 2o Ao g thxFo] 17796 g7 7}
7 9 YEh L A7 212.60~221.13 g0 2 A8 3F
Frol Al Afo] & Kol @43k oM (p<0.05) ol 39 F=
£ A7 A719 (329 A2 A} dX|ske AEke BolT
Atk Kang 5(33)2 #o] 223t 54 F ¥l 932
Fe afore dvtAo R e 34 Fol i ol&
5798 iy vhEEe A o] vt Basisls
o 2 A4347 A= 3t

Table 4. Texture properties of Sulggidduk added with maquiberry
powder

1)

Texme Grous

properties S0 $2 S4 §6
H&ﬂ%ﬁ 7224107 040000 4116419 2476814448
Svﬁ(ﬂ%ms 88.66:2.71 86.13£372 8554278 86754340
C(’h‘“'(s%e“ess 76304435 TS5 MM T265:356
Cheg)nws 17796:1886° 211342615 21260:3215° 2200743955

S0, Silgicduk with maquiberry powder 0%; S-2, Sulgiddzk with maquiberry powder
2%; S-4, Sulgidduk with maquiberry powder 4%; S-6, Sulgidduk with maquiberry
powder 6%.

PEach value is mean£SD.

IMeans with different letters within a row are significantly different from each other
at p<0.05 as determined by Duncan’s multiple range test.

Z|ZEX A}

np7lwE] 2 A7 A7"e] 715 % AL A= Table
59} o} FALS dlzwto] 558FH o2 e 2%
A7kl 4257 0= 7P vk AR 7k N, 4%t
6%+= 217t 55847} 5.6780 0 & thxTd} oA <l A}o]
glo] H71E A tHp<0.05). WA= 4.33~5.427, BHE 4.92~
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5.83%, AAAQ] 7| EE 525~5.2H 08 RE A8 7+
o] 24 ato|7} gl A2 Yehd wiz|wgle] A7}t
A7i" el 7135 A J3S nXA] G52 & F UM
t}. o)de] A9E st & v niFu|ElE 6%71A] 7}
St FsAolle A S vAA] &S Aoz oA

A,

Table 5. Consumer acceptance test of Sulggidduk added with
maquiberry powder

Group”
S0 ) S4 6
Surface color ~ 5.58:099”"  425:154'  558:124°  567:155°
Smell 5426116 4924156 467107 433:098
Taste S83LIL 525096  492+079 492144
Overall acceptability 5.92+1.08  525t128 5501090 525121

S0, Stufeidzk with maquiberry powder 0%; S-2, Sulgidduk with maquiberry powder
2%; S-4, Sulgidduk with maquiberry powder 4%; S-6, Sulgidduk with maquiberry
powder 6%.

PEach value is meantSD.

IMeans with different letters within a row are significantly different from each other
at p<0.05 as determined by Duncan’s multiple range test.

£ EolHEs 4 & Q¢tEAlofd &2 53
n7lde £ A7 A7He F EeEs R F
SFEAlobd ek =% A¥}= Table 63 2T} & Z2|vs
& txFo] 8.66 mg GAE/100 g& & 713 SHA| Yelhyta
1=R=]3

H7HE2 76.98~262.71 mg GAE/100 g2 2 wl7]u 2] &
A7 ol 7SS oA o g F71skthp<0.05). &
QtEAlobd ke T Z2o] 0.02 mg C3G/100 go = A <]
AZHA ki, F7E 9.76~31.19 mg C3G/100 g2 2
np7lHE] T8 MUl S7VERE U6k 6% M7
oM 7 =A YeERKp<0.05) F Z)us gaFol o}
2o 7382 JeRN It Hwang¥} Hwang(5)2 o}l &1 o}
B A7 Arige] dEAlopd do] 11.7~58.4 mg
C3G/100 g© & VFEREaL of2yo} i A7k F7te] nt
2} S7kettha Haste] 2 Aol Ane} fARH

N

Table 6. Total polyphenol and total anthocyanin contents of
Sulggidduk added with maquiberry powder

Groups”
S0 S2 S-4 S-6

Total polyphenol
(mg GAE/100 g)

Total anthocyanin
(mg C3G/100 g)

S0, Sulgidduk with maquiberry powder 0%; S-2, Sulgiddtzk with maquiberry powder
2%; S-4, Sulgidduk with maquiberry powder 4%; S-6, Su/gidduk with maquiberry
powder 6%.

Each value is meanSD.

IMeans with different letters within a row are significantly different from each other
at p<0.05 as determined by Duncan’s multiple range test.

8.66+1.357%  76.98+2.72° 159.74+13.61° 262.71+1497°

002+000°  9.76+028°  20.590.14° 31.19+1.39"

ul7] W 2] ol & phenolic acid, quercetin, myricetin, catechin,
FEAloP] Fo] Eluiso] EAlst mip|He] Y] SHEA|
oPd&-74% ©]/3o] delphinidin© = delphinidin 3-O-sambubioside,
delphinidin 3,5-O-diglucoside, delphinidin 3-O-sambubioside-
5-O-glucoside 59| “do] =g ksl 285 s Ao
2 HaEa vh2,34).

BHALSL A

)

7 Hg] 2 A7} 471" 9] DPPH radical 7% =3
A= Fg 13 2t} dl2Te] 2052% % 7P Wk vl
g B9 HrbEre] St E S8t 2% M b
55.10%, 4% A7F2 88.10%S YERA O™ 6% H b
< 94.67%% 4% H7bET FoAQ0 Aozt gt
(p<0.05). DPPHE= -2 He}A3 o= free radical 241 34k
sl BAERE A FAE Ao SEHA gt
Ao g GAE= deE o] 8ot it S wol
o] - &=L 9l3(35) Mol glolA= H =Tt S5 L5l
Z A gnlgtt AF{ w59 H7F 2714 ©), 7 B2
A7 A719(10), ok=ghetA 2 o7 A71E @] ATl A
T 25 #H7lgko] =782 DPPH radical £~7%0]
71ttt Haste] B Ado Aytel dxeketh

C
C
80
60 b
40
a

) J
0

S-2 S-4 S-6

S-0

I

DPPH radical scavenging activity (%)

Fig. 1. DPPH radical scavenging activity of Su/ggidduk added with
maquiberry powder.

S-0, Sulgidduk with maquiberry powder 0%; S-2, Sulgidduk with maquiberry powder
2%; S-4, Sulgidatuk with maquiberry powder 4%; S-6, Steidduuk with maquiberry powder
6%.

Values with different letters (a-d) are significantly different at p<0.05.

nl7| g B8 A7} A7)we] ABTS radical 27 5
Fig. 20 yephd npe} o] thxao] 6.75%, 7kl
43.63~9634% = ni7HE] T M7V STl whet o4
© 2 Z7}5t9 k. ABTS radical 22758 A& ol aHaksl
B8 ke E-o] &a)5hd AHSA9] ABTS cation radical
(ABTS o] 2AEHA 5= )& o] &3l S5}
= 4 o|th36). Choist Kim(37)e] 287t ¥ 25 A7}
A719 A5} Shin 5(38)°] s F&E H7F 2719
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AFANNE AR H7hgo] F7485% ABTS radical 2
Aol frelH o Zsdtta wanstdeh. ¥ 49 2
3t vplie] B H7k A7lEe] ATHT EE Pt
29S8 Qe vplele] FREel dE Eelsls 2
SHEAlOP ST Jgo] Uk o F3HLh

120

100

d
80 14
60
b

40 +
20

a
o I

5-0 S-2 5-4 5-6

Fig. 2. ABTS radical scavenging activity of Suiggidduk added with
maquiberry powder.

S-0, Sufgidduk with maquiberry powder 0%; S-2, Steidduk with maquiberry powder
2%; S-4, Sulgidduk with maquiberry powder 4%; S-6, Sulgidduk with maquiberry powder
6%.

Values with different letters (a-d) are significantly different at p<0.05.

ABTS radical scavenging activity (%)

up7lwE] g 3ot Aride] Y S A 3= Fg.
39 UERY vlel 2t} g2 TS 0.03 (Abs)o 2 EAo]
A<l gllom nFlHg] B2 Hrleo] Zrled= 18t
o] 2% H7F 029 (Abs), 4% A7k 045 (Abs) .= VFERE
3 1 ol F F438] 718t 6% H7HE 1.20 (Abs)2 2
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Fig. 3. Reducing power of Sulggidduk added with maquiberry
powder.

S-0, Sufgidduk with maquiberry powder 0%; S-2, Sueidduk with maquiberry powder
2%; S-4, Sulgidatk with maquiberry powder 4%; S-6, Suleidduk with maquiberry powder
6%.

Values with different letters (a-c) are significantly different at p<0.05.
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