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Antioxidant Activities and Quality Characteristics of Pudding Added with Olbyeossal
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Abstract

The quality characteristics of pudding products comprising of Korean Olbyossal (traditional steamed rice), added at different
percentages, were examined to explore the application of Olbyossal to develop different types of processed food products.
Five groups of pudding were produced containing 0%, 25%, 50%, 75%, and 100% of Olbyossal. Evaluation of their quality
characteristics and antioxidant activities revealed that the control group (with no added Olbyossal) had the highest moisture
content and pH (p<0.001). The sugar content and turbidity was highest in the 100% Olbyossal group and lowest in the
control group (p<0.001). The salinity was lowest in the 100% Olbyossal group (p<0.001). In terms of color values, the
L-value (p<0.001) and a-value were highest in the control group, while the b-value was highest in the 100% group (p<0.001).
Texture properties revealed that hardness (p<0.001), springiness (p<0.01), and chewiness (p<0.001) decreased as the
percentage of Olbyossal increased. Increase in adhesiveness was noted with an increase in the percentage of Olbyossal
(»<0.01). Based on the sensory evaluation of Olbyossal pudding in terms of appearance (p<0.05), flavor (p<0.05), taste
(»<0.01), texture (p<0.001), and overall quality (p<0.001), the 100% group showed the best results. Examination of
Olbyossal pudding revealed that antioxidant activities, radical scavenging activities for DPPH and superoxide anion, and
reducing power increased as the percentage of Olbyossal increased (p<0.001). Therefore, pudding containing 100% Olbyossal
is considered as the ideal product with reference to the high level of preference and product quality.
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M B A2 Sujdo] sty TS Heste] & o7 b
g 12 1Yo AA ARG Fol =T RUE gl

SH(Fi)e ARG 97 ofs E2 AFo] BE3F  X(parboiled rice)7h L o] HFEIL k(Yoo 5 2012;
9 A" A&o] 7hsdle] LHAER de| o|@EgithPark  Hapsari 5 2016). 2842 oju] S3bEl HEolaty 2 §l
5 2007; Lee 5 2010). oMol ¥ 8to] oA =W £ o] viZ "= Zo] 7hsstal, =] Aol AA TR

4 Al 9 o EE Fol MM A chE GFh £Ael  Eol AV R 02 Ako] HAAA Yot A
AEs Az St LHRS BB, 7 B o YT, YA AvlFe| viekyl B} ofu Al T
2 % glo] BOEE FA B B AZAFoIHPuk 5 59 JPREo| AL YR o}l JYrirt At
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' Corresponding author: Ki Hyeon Sim, Assistant Professor, Dept. of Traditional Dietary Life, Graduate School of Culture and Arts,
Sookmyung Women’s University, Seoul 04310, Korea. Tel: +82-2-2077-7475, Fax: +82-2-2077-7475, E-mail: santaro@sm.ac.kr

- 587 -



588

AlZo|tiPark 5 2007; Lee 5 2010; Yoo 5 2012; Hapsari
T 2016). 15t S| tigt APAFEE SHEY &
A3t 55k B Pak 5 2007), 7HEA] LubEe] Fof
a2t G(Cho 5 2000), &H el o|5}atH BY(Lee 5
2010), HHE P AST Lupo) S 54 (Hapsari
S 2016)3} H|A|5-Z(Hapsari & Eun 2016) 53} gro] S &9]
23} 9 o|sjaly Sxof Te AT} RO auE
of QI4] REOZ SUEE ol§T AE AEE Ao BuY
w7t gk

e 97 A 9% 58 Aol olalv Akl 4
2 o) BasiE, vy, A5 2o Be JUA
Zakolm Yok £} o] ASAS o g3 AFL RE
7] e 2O 2TF47} Bep i} ofThol s
oA E Q17]7} B2 Ho|tKYoun IJ 2008; Han & Han 2014).
2ol ABEY thestel IHIE HAE AF A
S = A A R ofy e}, i utEA AR TRt F
7o FEE0| AlEEo] 287F sojubal UthKo & Lee
2014). 53] 59 AHRES A%l izt TAlo] EorA|
A AR ol AR e A7 AFHo|HAE g
4 8k 7 A EZF Zgkar Qlti(Hwang & Kim 2010).
ojTt 2H|AEY HAE 4H]| el H3l2 FYoAM=
o8 71X 7164 ARES A7Ie 3 #¥ 450l Bol
Bz gick 7154 AARE ket 9 A Agd+
2= A #53 BEEAFE HUKRE F9(Yu 5 2008)
Eool 5 Aol S o] &3 Egol FY(Park 5 2014),
uR} FEES o83 FY(ung YH 2008) 53 o] B
SO WE F9 50| Yol a1 vk 3 £
¥ (Youn 1J 2008)°]u} tj 7} @] A ¥ F£5(Lee JH 2008)2t
o] 7]&o) F9 Ar= AMSHA] d Aess 7Rt F
e A EE HuEy glon, AFEafed g o
o FP I o] Lyt HE AES 8% 9 A
Ex B1E3 QKo & Lee 2014). E3] FY3} -2
FAES AN =7le S0l AEY gl
n 22 dg, 3, 99, sherid, 2835
TFobd T oe A= Ax3 FHO 4
I EL Wo] R UEATtHKo & Lee 2014). & E o
APAF2E Anlet Woj2 vhE F99 2 E4J(Puri
2014)0] Bifidobacterium lactis®} 732 probiotic bacteriag ©
83+ & ZJ(Abdel-Latif & Saad 2016), AT & Zjo] %
27t} EA)(Thaiudom & Pracham 2018)0]] T3t &1¢] AFE
o] theFstA B Qlr}. Ty A AR ART7E A2
B AR RAERE L oldRe A FFS B[RS ¥
25 AYstae A FA4o| & HA| Yot Ffeld=
2 5 fEd d3sol AY EudE vyt glokKim 5
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2T 50 AF AR A A dFES &3] 2
AHI oy, U] et AFAFY SHES A
Eo Ag3 ATEL A9 BuH v} A9 gith ojo] &
AFolM= S Hrhds 2o F9& Azt
e 843 8 E4e BUiste] S TAEeR

stol3) HaA} 3HTh

=1 =5]
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1. A
2 ARo] AHgT AR WIHE 24T SA WA A
% -2 (Boseong-Woongchi, Olbyeossal Farming Association
Corp., Boseong, Korea)2 -FX|tJAIAu]|LoA =L AH
ZAe A 2ol £BBolH Foferdlct. 1 2o = A
Zo| AFE-E A7 2= H&(King’s Icheon, Bubal National Ag-
ricultural Coop., Icheon, Korea), $-(Seoul milk, Ansan, Korea),
W4 8H(Qone, Seongnam, Korea), 4~7HBeksul, CJ, Seoul, Korea),
Az}tel Eak(Daeyangfood, Busan, Korea)S A2 AW ti@uf
EoA FYUsIAT

o

2. SH4& FIt FE M=

2% H7F F9L Youn 1J(2008), Ko & Lee(2014), Park
5(2014), Puri 5(2014)¢] APATLE L2 3t o7 He
AuAES F3 HF wiFdulE 2 stcK(Table 1). +9
S 2w WRo] vigE|E 0%, 25%, 50%, 75%, 100% H]
&2 25t Az = 3087 Y S a5
o ot 1083 8718 AASET. 22| Wit £ S5
150 gt Zro] W1 80C oA 2083t 74EH Fof] YA -5
150 g& Y31 9A]7](JB 5160, Braun, Neu-Isenburg, Germany)
2 JA Atk of7le) agm dus Y3 281 o 7hEgt
Fol AeEle 93 287 e B - ST 0L B

Table 1. Formula for the preparation of Olbyeossal
pudding (2)

Olbyeossal ratio (%)

Ingredients

25 50 75 100

Rice 40 30 20 10 0
Olbyeossal 0 10 20 30 40
Sugar 25 25 25 25 25
Salt 1 1 1 1 1
Gelatin 8 8 8 8 8
Milk 300 300 300 300 300
Water 100 100 100 100 100




Vol. 31, No. 5(2018) eu A7t 2y ol

T Zatag 7(5x3x4.5 cm)o] 20 g o] ALo]A 3087t
A& ST YRR A 1247 WA B ohg AR AL
SEE short

R J7F FHY TS A9 SESA7I(MBAS
Moisture Analyzer, Ohaus Co., Zurich, Switzerland)2 &3} %
ot Bt = AR 20 gof]l 574 100 mLE @ o] homogenizer
(PT-2100, Kinematica AG, Lucerne, Switzerland)= 15,000 rpm
oA 187t #33} A|7]1 3-0f UV/VIS spectrophotometer(V-530,
Jasco, Tokyo, Japan)E AFE-3}o] 517 nmoj| A &A 3}t

2) 8k, gk, pH

LU W7 $99) GE, JE pHE AREE 10 & 3
3le] 108 9] 545 @31 homogenizerZ 15,000 rppmoj| A 3
B #2358 o2 A5 -2 Whatman No. 2(Whatman plc.,
Kent, UK)2 olz}tgick. See} 4t ofole] | mLE 242}
o]&3le] TAE F=A|(Pocket Pal-1, Atago, Tokyo, Japan)
¢} A8 g x=A (Pocket PAL-SALT meter no. 4250, Atago,
Tokyo, Japan)&® 235tk U 2] o © 2= pH meter(F-51,
HORIBA, Kyoto, Japan)& AF-3te] pHE 23 5Hc

3) M

WA A7F F99 M= MAA(CR-300, Minolra Co.,
Osaka, Japan)& ARE-3le] A|2HZ LEk(lightness, F&=), afk
(redness, A I&), bk(yellowness, =) S48ttt ofwf
719 RS oA BE MBS AgHGEY, L a, b
2 Z+zF 97.26, -0.07, +1.86°] 1T}

4) JIA™ ==z

ZHE H7F F39 71A1A 223 £42 Park & Sim(2017)
o] & ok7t ¥ E 3} Texture analyzer(TA-XT2 express,
Stable Micro System Ltd., Haslemere, UK)& A}2-3}¢] Texture
Profile Analysis(TPA)Z 7] &= (hardness), 5-2Z}4d(adhesiveness),
K51 A(chewiness), B2 AJ(springiness), -5-7]Ad(cohesiveness)
& 58] W 54 o BELS T ool 24
Z AL pre-test speed+= 2.0 mmy/sec, test speed+= 1.0 mm/sec,
post test speed 1.0 mmy/sec, distance= 5.0 mm, time-= 2.00 sec,
trigger force= 5.0 g, probe type 35 mm] cylinder2 %3}
k.
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=94 71 F99Y s A4 - A em A7
g 2050419 22| #HA HAFA D FAR Foll TsAA]
AF4o 2 T AP} e 158 Adste] 7| a=s
7¥stginh s S0 A= Tl ot BT A
ol digte] FE3| TAS T Fo 2F A & F
Z4ZF 104 sd oA AFste] BSHAE Ay st
HESoAl= BeAA A 2 A7 E/d0] A
FEFS XA E=E T Y ARE S| U $
B2 42 A4 2 NEE IS B0 e 3
= A AFSHA £, 2 AlE &0l deEA F
9= 353 32 RAE BASHL, Al2e FALIE )
2)ste] S0 A AlFsHch BEHAR FE-2 M(color), F
(flavor), Bl(taste), ZZ& Z(texture), HHHA 2l 7] & = (overall
quality)2 79 A=W o83t 7E=TF 22 B2
HAE HoASEE st B UMY ATARAL &
ol et A2 91 A 2 $UHE AA
A A3 =] 9t Approval Number: SMWU-1701-HR-110-01).
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1) et FE= M=

SR A7 FPES AREE 747 5 g¥S FH3He] 104]
9] 70% ethanol-& ¥ 3 homogenizer2 15,000 rpmof| A 3E-7+
T+ 8}gt o2 shaking incubator(SI-900R, JELO Tech., Suwon,
Korea)ol] €31 5Ce] 100 pmO.2 2447t 2&3}0ch &
E-L2 Whatman No. 28 oJ1}ate] 5T o]ste] WAio] Bt
shwlA FArs BAL ZHe

2) DPPH 2IC|Z A7s

DPPH #}t]Z 427 % Blois MS(1958) HNHS $-83) Lee
SH(2013)9] W o] wheba| S5ttt 0.1% A= 4 mLo]|
DPPH solution(4x10™* M) 1 mLE 7}3t¢] muksl o} Ale9]
Aol A 307 WA Fof| 517 nmof|A FF=E 575}
izl et FF= Aol WEEE UEhich

3) Superoxide anion EICIZ AHS

Superoxide anion 2+t]Zt 4752 Robak & Gryglewsk(1988)
WS o At AU 0.1% A2H 0.3 mLoj
150 uM NBT$} 468 uM NADHE z}7} 0.75 mL H7}5lo] &
3Hat TS 100 mM Tris-HCI buffer(pH 7.4)2 3% 21]7} 3
mL7} HE=E Hriste] E3stgch of7]o] 60 uM PMSE
0.75 mL 7}ste] Ao A SEZF g o 560 nmof| A
SBEE S5t d22nY FFE AolE HEE(WE

b giet.
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4) By

3 (reducing power)2 Oyaizu M(1986)2] HlHol &3}
o] Z2A3}AT) 0.1% A|FHof 2.5 mLoj| 0.2 M sodium phos-
phate buffer(pH 6.6) 2.5 mL%} 1% potassium ferricyanide 2.5

£ 717z} E£3%15to] 50C water bathol| A 208 WH-A]71 t
S 10% trichloroacetic acid 2.5 mLE H7}slgih kgl 5
mLE 3t £F4 5 mLel 838 th2 0.1% ferric chlo-
ride(FeCl; - H,0) 1 mLE 7}3}1L, 700 nmojjA] E4 =& =
Hotol 1 ke BUYo Uerygick

5. SHANZ

2 AY 2o BE FA A= SPSS for Window Z2
T 3(ver. 22.0, SPSS Inc., Chicago, IL, USA)E AMESITE 2
A ATHEe 33 vk ST BRES ol§3te] U9
AFELA(One-way ANOVA)© 2 A2 7ho] z}o]& B9
L A& 7ho] BAH e foHel Zol7h 9Lom Duncan’s
multiple testE £33 AFE HZ3}H THp<0.05).

TR A

1. SHA &7} Foo| SEEE ST

up A7} FY9 2EUFS 2T 23 Table 29}
Utk HEE WAHE TP SEYFL YRTo] 4276%
2 7V G, SR 100% F7hRol 2858% 715 ot
A el Aol Z7185% FYY SEFF] gas
£ 202 Uehdthp<0.001). & AFoIA ARE At &
s B £ A SEUFS 22 12.73% 1445%
2 gujgo] Wt SuGFo] WOk 3087 23 F
o SR 22t 46.74%k 3033%2 £ Aol wE

woh SERHe] Bekd Suto] 3 ol FAs 4

Table 2. Moisture content and turbidity of Olbyeossal
pudding

Olbyeossal ratio Moisture content Turbidity
(%) (%) (O.D 420)
0 42.76£2.18° 2.68+0.02°
25 35.13+1.74° 2.730.02°
50 31.9442.42° 2.78+0.01°
75 32.35+0.97% 2.81+0.02°
100 28.58+1.92° 2.910.01¢
F (p) 23.511(0.000)™ 82.677(0.000)"

Each value is meantS.D. (n=3).
™" p<0.001.
=4 yalues with different small letters within a column differ

significantly (p<0.001).

d71& =4 EFIYEIA

Bl S7hste] WBET 2 Ao ® yehgth 2y
ST PER FYS AxT To ST FEAFS &
S 100% H7HeE F9o] 28.58% = S¥a-S HbsHA] o
= F99 2.76%E 0 SRl W2 Ao YEgTh
AFolA BuEa Qle SHAS Gt BxgA P2
st f557] mEo] Fout Mo HeFstol AR
FEE 8l FEFFES 12.7% olstE Axsto] Aldsta

[e)

SlekPark 5 2007). 2 Q79 AT ALgT Lujue] Su
e 27 Aol 1273%2 WH(1445%) 5T Feroit,
S Foll 4674%2 WH(G0I%) R FANA SEF
o] Z7Het Ao Uehgth YutHow Suast e 7
o) SEFTFE 47 Aol vk aurk rovk £ Al
£ 5ES 15U o)Ak Bl F45te] 108 ol o] gel Aej2
# 2 SRS S22 S w2riChun 5 2006).

ok
3
o o

=
Hao] =EgFo] =3 AR =3 T FZ35
AL ] A xapgollA FHI FATEA
AAA HH HEYATE S EHo HARFPeR FxI}
StE|H A RSO Aedty EIE] $7187] of
ot a2y A% SuES FYO R Ax3 Fole 2
FEgrEFo]l Eujae] Hrhv|eo whaba] 28.58~35.13%
tashe A0 2 Yeigth 34 AEch 3 $of 343
A WA E3Efo] FPO0R Az Fof FF
d Aol o] AEo| o &

, FP22 Az A 33t olAE
A Fradte] sEETFo] XA A
AZreti(Park 5 2016). F29] A2 HE
o] JOoHA HE AAE TR Utk

7b RS 45t A Eo] 33 A HET A 7t
o] At o] Z3HEthChiang & Yeh 2002). £3] S22 1}
BAY A A S Al Z3AIE AXA =HH AZ Y]
AL A7} g PR hol| AgE o] FEtE L, B84 of
U2 oA H3hH ot ofd gz oA HHAL 2 A E So] B
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eHg 4ol 93t EtkYoo 5 2012; Ha 5 2013). o]
3 SR 25t H¥ 7FEXETE SIS E &

A Al F43] S7I8IAE 2ol AstE] =3 AR
o o] AT dadhes AR AdE (Yoo &
2012; Ha 5 2013). TR S¥{&2 S22 §ali7F wet
A BRI otol A ol whEA FEAEL SRR
oldolME E3td W& AT E io] A S
Hof =3k Tt Fasty] g 22 Folle a3 AR
FEUY STIHA] A gasts Ao R BZETh(Lee &
Cho 1996; Park 5 2007).
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Lol 47t FY0) SEE 249 P Table 29} 2ol
SuEe B ghe thETol 2682 S A Wt
3, S 25% H7 RS 2.73, 50% A7 278, 75% A7
2281, 100% A7HEE 29124 SHES AHESE F
9o] ehest Frbeke A2 Urehdehpe000D). F3 2
& ARAES Aelo] B ARATES Bl BARE
AHE4E A9 gErt Frbeke Ao Bastgi,
Moon 5(2011)¢] Aol A At sHNE WAL
=7} 2748 8H4A, Cho & Choi(2009)2] ALollA] A&
o} Adz Bure WHASE =wst Zokitha sgen,
Moon 5(2012)9] ATNNE o] HEAS HAESE o
7 ST sho] B ATel fAE A9E Bushy
o 58 Sulae R AT AEAX ) G2 vAHY
oz 727} Watsle] BEAS HE WAo] YolAm, B
o] ~OH7|9k BEA Zhell Aol 47 FAHUA 3
2710 $EE40 GAA4TE FAhEo] AR o] W
OFX|7] EITHPark 5 2007). £ ATOlA SHES A
9o SEL Lol Prlwo] Sold4s $EF4 0 &
AR5 B2k A% AR §22 St Svhee] A
53t Haelo] AT A0 dAEIITHCho F 2002). 1
Lt gl A7 FHE LY SuEac Sax4t
Fobd TN SES Wte] Topt we] NATES 5
7] o] £AHE HET 4 A(Park 5 2007), 7}
oA B8 AR o2 FEFSo] AdtHo]
St asty] B AL ozt AstEAn, A
£ 05]%] ghaste] Azko] AUz fHol whEA) g3 &3
o 227 fA15He Ao B 535 SuE 47t ¥

24 Aol LHEE YX FL xzH 3
o $74 Holt gl AOE UEhby Suae 3
sl s 244 Aotz AT AR Ashe doju ¢

2. SHY HJ} FEO| &, ¥, pH

=W A7F F39 et A=, pHE 5749 2= Table
33 gt 2w A7 F99 Y tE2To] 170 “Brix,
W& 25% H7Fo] 1.77 °Brix, 50% #7Fato] 2.17 °Brix,
75% F7Fe] 2.17 °Brix, 100% #H7ko] 2.37 °Brix <22 o
E7h & 0.2 VERITHp<0.001). Theh, SEPEE 9] ¢
< 2 SHAS A7 7 Y otk Aot 9l
AR, S 25%2} 50% H7HE Zholle 3= AHel7t ¢l
AL LHEL T5% o4 A7HSIA) E gubae) 100% H7h
T FETL FARE Ao yEbdth e H7 99 |
= 28 100% F7HEe] 020%2 7P Woral, 2ty
S 25% 5 E 75% H7HES] FEE 030%2 AR ZH]

o 24 % 23

A 591

A

Table 3. Sugar contents, salinity, and pH of Olbyeossal

pudding
Olbyeossal ratio  Sugar contents Salinity
*) (“Brix) %) Pt
0 1.70£0.10° 0.30+0.06°  7.11£0.29°
25 1.77£0.06° 0.30+0.06°  7.0420.06°
50 2.1740.06° 0.30+0.06°  7.0240.06™
75 2.17+0.06° 0.30£0.06°  7.00+0.16™
100 2.37+0.06° 0.20£0.06°  6.98+0.06"
F o) 52857 169.200 35156
(0.000) (0.000) (0.000)

"4 Values with different small letters within a column differ
significantly (p<0.001).

™" p<0.001.

Each value is meantS.D. (n=3).

#ol7t gl AOR LEkETHp<0.001). L% 7t £
pHE 2H 100% H7HEol 6982 744 Wk, thxol
7012 pH7k 714 Stehp<0.001). wheby SWEg Hrke
4% F99 gEL Z/lstu pH: gashdu, SuE
100% H7Hae AstnE GE Rol7t gl AO= Belch

et £90 B4 EAL A7E Ko & Lee214) et
o A7kl K4S FYo pHE AT, FEE 371
s Ao= Buste] B Ao SARE ATHE Urehygich
=3 eupre ARYAY Y ALY BEALY i
Aitol golshA slof 7o) §&o| WolrlthLee & Cho
1996; Prak 5 2007). o] o] F 2 LMAL AAASE A
29 §2o] ToluuA 7hgA 1Y Fol F7tetel F
99 = Wyk ohjek, YEE Eolt Ao AmHth
thek, pH7 wrobx®l AEe] RaE YErt dolA A
BEH 2 ) g, w8HE 2UAA FIY 2% A5
A2 47} QedSong 5 2014; Lec 5 2014), LHEE
7he 9] pHi= 6.98-7.049] OPibyol 3, LML H7HE
48 GEL F75HHA SRo] ZolEo] RalbEE A3
ShEE gl W7} sl 2 Rk nlXA gk Ao
ABHHLee 5 2014). 23S FY 2 ALY Al
ol HES A A G4 TS GAA7)7] o]
Fdol FAL AT 4 ot SuES P TP
o8 uE Wrlwol 71848 GEvt WolBR &
st AR AB} FAAA ANT TP FHFES =
ofe Ao Ptk Tk, e AEE SahAAk sk

HEL
2 Wstol 5818 AstAA W A5 Wolmd 4
P
34

5o
2]

17] W&o ¥ 100% H7Htat FEst vl 75% A7t
THETH= 50% H7kto] 39 A& A A4S AdiA= Bt
F2% Ao R ARHTHLee 5 2014).
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3. SH& HJ| FHO ME

SHA 7t 99 M= 57 A= Table 494 Zh &
7 F99 =5 U= LS 2T 62.529]
31, 25% H7FEL 62.31, 50% A7HL-L 56.58, 75% H7FEL
53.06, 100% H7}t2 48892 W& Hylefo] Zrlshs
£ 399 L Faste] ofF A= Aez Yeithp<
0.001). AMEE YetliE aghe ti2o] 0842 7HY =
UL, SHE 25% H7hEo] 183802 7Pt W Ao 1
Ehgtedl, S vkl $71EE 99 JNEEs F
ZFSHARE, frol3t Zol= fle Aoz eyt NS Y
BRI bhe thRto] 6.42, SH 25% H7FEo] 7.59, 50%
A7HEo] 7.76, 75% A7FLo] 778, 100% H7Fto] 7.81 &0
2 2 Zor Uegen, WA 7k wabA btol
S7Fte A2 YERETHp<0.001). Bk bgl> WS
A718A Fe iz nt S H7HL25~75%) Aol ol Al
L =3} 2jo|7} 91T, SHE 100% H7HEat S 75%
ols} M7t ZH| ATt A= ztol7} 9l Ao E Helth

Park 5(2007)% Lee 5(2010)% &8{&o] uiu]o} Ao
Hlal =l Lk W2 Wi HM =l agtat FH=A b

< = BasteA &2 Aot fARE 27t vebkth
E3] SHALS B St dxshs B AFHE
© 2 WslslA =], olH e AHES AUk & AR
ASE S1¥A EFYETF F7Iste] BE7t WolA A |k
(Kim 5 2015). weba] 2 A7) Suid 37t FP= Sujd
o] Hrtge] F71ESE Sud 7 abg oA AE A%
AEOR s BEFPETL S7Fst] BE=Q Lko] Hadhe
Aoz Atmgch

e Y] F43 53 4ol dis A3t Park 5
(2007) &6 7ol webA FH=E Ued= bgtel
Aol A SHEE SASh: ol ZotE A H
o] Mo| Holejo] Aule] 77k FAE=F ettt 514

Table 5. Texture properties of Olbyeossal pudding
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Table 4. Color values of Olbyeossal pudding

Color values

Olbyeossal
ratio (%) L a b
0 62.52+0.31¢ -0.8442.84 6.42+0.92°
25 62.31+0.14 -1.830.39 7.59+0.25°
50 56.58+1.01° -1.8120.20 7.7620.18°
75 53.060.39° -1.39+0.26 7.78+0.30°
100 48.89+3.10° -1.29+0.12 7.81£0.65°
F(p)  48.173(0.000)™  0.304(0.869) 26.789(0.000)""

Each value is meantS.D. (n=3).

<0.001.
*d Values with different small letters within a column differ
significantly (p<0.001).

ok E3 AU 0 EES 087 FHAT go| 2] of
shota S40 3l ATE Yoo FQOI2)E HEAY Fof
WA GHEB AN HA AZel S o] Aoty
Ak, vholek ko] SJ3f 47K B4 % S]] WAlol
Qoluitha stgiu, o]2e WAL SFA(pH 5.0)0.2
Ag % gleka 2gstech olefd dTARER B, £
AT Lup A7 FY ] pH 698704 =] SFabyolet
A emE At Qg FYo WAl AvHos A3E 4
e Aos AW

4. SHA I} FEO| J|AIH ==zt

SHE H7t 99 7AH 2AAE ST A=
Table 59} Zth. 818 A7l F9 9] 7 Z(hardness)= 2
©] 907.00 No.& 7 =4 Ui, 4 25% 7ol
850.40 N, 50% 7}ato] 743.13 N, 75% A7}to] 355.53 N,
100% 7}to] 34340 N &0 2 gujo| Hrigo] Z71e
5 F39 ATt #asts A2 Uesthp<0.001). F

Olbyeossal ratio

Texture properties

(%) Hardness (N) Adhesiveness (N) Springiness Chewiness (N - mm) Cohesiveness
0 907.00+59.52° -175.60+11.96° 0.42+0.76° 102.89+15.93° 0.30+0.07
25 850.40+65.25° -182.00+£5.21° 0.35+0.40° 66.55+5.96° 0.27+0.44
50 743.13+21.40° - 186.80+9.68" 0.330.76™ 61.11+£18.28" 0.25+0.21
75 355.53+15.84° -205.33+2.87" 0.23+0.12% 19.19+4.55" 0.24+0.51
100 343.40+£12.41° -204.37+0.58" 0.21£0.21° 16.34+0.65" 0.2120.00
F (p) 127.722(0.000) 9.906(0.002)" 7.601(0.004)™ 30.838(0.000)™ 1.710(0.226)
Each value is meantS.D. (n=3).
™ p<0.01, ™" p<0.001.

*° Values with different small letters within a column differ significantly (p<0.001).
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Z+A (adhesiveness)2 ) Z0] —175.60 NO.2 713 WA L
Bl SH 100% H7to] -204.37 Nog2 2uj#o]
Flepo] ks Fye] RAYE Zrlete Ao et
HTHp<0.01). B+ Al(springiness)< thZ o] 0.422 714 =
A Ve, SHa 25% HA7kLo] 035, 50% Hrho] 0.33,
75% A7120] 023 £22 100% AH71E0] 0212 7F A
ebA £ua W] s £de) sege 3
A5H= Ao 2 YERFTHp<0.01). 234 (chewiness)S 2
0] 102.89 N - mm=Z 7} =74 vrebetar, S84 25% A7
0] 66.55 N - mm, 50% ZA7}to] 61.11 N - mm, 75% A 7}t0]
19.19 N - mm, 100% &7}+°] 1634 N - mm <o 2 284
& W/FRSE FUo W40l Axet To] Aashe A
S 2 YUEMGTHp<0.001). 27 A(cohesiveness)> T 0]
03022 7H =4 Uebgar, S8 25% H7kto] 0.27,
50% A 7120] 0.25, 75% A720] 0.24, 100% A 7}°] 0.21
So SuE Wl 184S ¥l Syl AR
Fashe Aom Uetol, $AXCR felxel Holr}
QolM &Hd HIIZ AT 44 Tak gl oz By
Hr}

B ATATINE LS AIRSE FUo Hue
SRy, ML dasha RAYe Sk, SHAE %
o7} Gl RS2 ek 0% AEE Supde] 247 &
Qe 253 AgATe) At AN P Ao vt
Sk AEU7} 8 B5E o] 83 huals ehoj A olslal
2 B4 dhal A7 Yoo SQ012E SR YUY Fof B
o] Atz A=7t UKtk Huskglal, HE SR &
At 23} EA4 tisfA AL Park F(2007) %= SHAS
et & 22 dxAsty] e, Ry HaS AAs
7] flgte] SEAFE 12.7% olst= Axste] f58 A=t
- kil B ustgtt ol2jdt AYAS A Hig o
2 dFolAes SuEY B2 SRR R Q3 SHES

Table 6. Preference test scores of Olbyeossal pudding

3 &g 9 B EA 593

F7HdE F99 FEFF] sty Ax=rt S7HE A
2 7|AA 247 53 AolA e
SHES A7VESE Aoe 7 g3 Aaske Ao
2 A Yoo 5(2012)a} Park 5(2007)2] &Le} Aratel
ZIE Jerf gt ol 2t SHAS 9ds] A So
Y7k dgoll A AR w3hrh HHE] IAHPEHA B4
H type 3 FEjO] AFARCE w37t A Eo] SHES 3
Zhstelete £99] A=rt S7bsHA] ghal ke Ao
A E tH(Gunaratne 5 2013; Lee 5 2014; Song 5 2014). &
3] Sul-g rlete] 9 AxsHA =W It 4 7t
2 =37 AERA F=7t F7HHA] A st Ao
2 HQltkSong 5 2014). E3, # A7AT| L LBEL
A7VdeE F99 L AasHARL AR 7t §-994
2l Zpol= glolAl S 77t F9 9 HAEE A7
2] F= Aoz YT Yoo S(2012)2 27 R S5
2 TA7 e S/ REYHY FTole FaHol
229 £53 J =7t Ropha Husigiet whetbA o
g AT AAE Edl2 W HIbgo] 7S

Fo) SEFS gasty, SUAL Astele] Zaglol
Fad A0 qAEYOY, AR P W] 23]
o RAHL Zritel £YY 22T PaEA g Ao
2 WoE 55 eup T eubae Wb 57 o
2 SAA Kol AY glolA Lmto] FYY SRFHL
Wio] 27 ASAAA g Ao= werE

5. SHN &7} FLO| BHSZAL

Sus W7 FYo) WA AT Table 63 2k 9
T ok 24 AN V) Ese) ek Boh Avke By
4 Exo] uebd 234 ok Ugied), dAHos 2u
B 100% B7H2S) 71527k A A Uitk SR 100%
AhEel Bed B4 VISEE A 4537, 3 4209, %

Olbyeossal Preference test scores
ratio (%) Appearance Flavor Taste Texture Overall quality
0 3.67+1.05° 3.27+0.96" 347+1.23° 2.87+0.83° 3.27+0.80°
25 3.80+0.863% 3.33+0.82% 3.67+0.82% 3.27+0.80° 3.73+0.70°
50 4.40+0.83" 3.53+1.19™ 4.33+1.05% 4.13+1.25° 4.53+1.19°
75 4.47+0.92" 4.07+0.96™ 4.40£1.35% 4.33+1.05° 4.60+0.91°
100 4.53+0.92° 4.200.86° 4.87+0.92° 5.13+1.13° 5.25+0.88°
F (p) 2.960(0.026)" 2.943(0.026)" 4.314(0.004)" 11.510(0.000)™ 11.134(0.000)™

Each value is meantS.D. (n=3).

" p<0.05, ™ p<0.01, ™" p<0.001.

*° Values with different small letters within a column differ significantly (p<0.001).
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4874, ZA7F 5.137, AHEAQ] 7|5 & 525807 »E
=2 ENOA 71327}t 7MY A4 YEebgh

T 7|ZeE 28 100% A7FtEo] 4.534, 75% A7
o] 4477, 50% A7}o] 44034, 25% H7lto] 3.804, =
T0] 3.67H o= SuE Hrlo] AATSE u 7%
T7h A e THp<0.05). o]2i3t A= o 7S = g
T T BE A, FNE Fo M S Fi FollA
ANMEE AQstales BE M EA4oA S8 100% 7t
T S 75% o|st AL Tholl TR & Aot =
AL Z Yetyl7] fiZo] S-S WrtEdeE J=rt e
slal, A== F7Hsto] T 7|87t Sk AR At
29k

3 7)S e S 100% F7HEo] 4204, 75% A7bto]
4074, 50% A7}2o] 3.534, 25% FA7}Fo] 3.334, 2
0] 3274 o2 SHAY Hrlgo] ISR F U|EE
7t S7te AL 2 YEETp<0.05). 3L B 7| EEE &
B 100% A7l 4.874, 75% H7Fao] 4407, 50% A7}
o] 4334, 25% H7}Eo] 3.674, tiRo] 3474 &0 =
SHAO 71| SV F 712 =S Lol Bt 7|2
L= 37hhe A2 UEHtHp<0.01). 53] d= &4
B H7F F99 ghof] 9FE o WS s 9
Z(p<0.001)7} Z7}5te] Bt 7|37} oA Ao R AR
Hrh

ZAZ 7135 A 100% F7HEo| 5.134, 75% A7t
o] 4334, 50% F7HEo] 4.1373, 25% F7HEe] 3274,
Zo] 2877 ¢ 2 WA Hrlgol SUHEsE A%
712=7F =4 UEbth(p<0.001). 71412 223 S0 A
= S 7SS A= (p<0.001), ©=44(p<0.01), A3
BA(@P<0.001) Fashar, B2 (p<0.01)2 F7HstH, S34
2 Apol7t gl AL =2 Uset, SR W2 EdE
o2 S-S Jrto] SIS FH 9 SEFEel &

Table 7. Antioxidant activities of Olbyeossal pudding

Q718 HEREE DR

,ﬂ
b P
ﬂC-L
M
iz
Ll
ox.
Mo
olN
N
9#
2
N
nJ
oL
N,
fof
Il
N
Hr
e
N
rlr
POy

AYrEQl 713 == S 100% H7kto] 5258 0= 7t
A =9rom, 75% H7FLo] 4607, 50% H7Fto] 4537, 25%
A7kEo] 3737, dixTo] 3274 «L2 2 SWaS HtEs
£ F99] kARl 7|3 =7} ol ALRE UEthp<
0.001). wabA] 93, & o, 227, AYHAQl 7|3 59 o
T4 EAL S8 1ol 100%2 $7Hd45 F99 7]
3=7F ol AR wHEH

oleist ATE MAY, LHAS K FPo] Tuis
100% H7AsHe Aol e SHL e EA 54

U 4 gt A9 g2 BuEnE Saae ket
FYE AZT ol LMBL 100% BASHE o] 7]
B9 FA4ES Folbd £0] @ Jo Budr:

6. SHA I} FLo| Sitst o

=8 47 99 datE 24 54 23k Table 73
ok £uEE A74E F9| DPPH 2iZ A4S
3 A3}, QB2 8.77%, LHR 25% WL 25.45%,
50% H7REE 30.79%, 75% H7HEE 36.05%, 100% H7HE
& Ra%zA ¥ HArieo] S71E4E DPPH 2]
Z 27480l TVt A2 YETHp<0.001). 818
2718t 9 9] superoxide anion )z 2AFAE =A%
A3}, g 27| 21.22%= 7P Wk, A 100% M7
& 5662%2A 7V BobA gupael Aol FARSE

39 9] superoxide anion 2}t]Zt 2A A o] =71t Ao B

z

o

DPPH fi« ical
Olbyeossal ratio (%) ce radica

Superoxide anion radical Reducing power

scavenging activity (%) scavenging activity (%) (0.D 700)
0 8.77+1.40° 21.22+1.53° 0.73+1.10°
25 25.45+1.23° 30.34+1.87° 0.77+0.23
50 30.79+0.63° 38.17+1.65° 0.810.11°
75 36.05+0.15¢ 46.76+1.96° 0.91+0.15¢
100 42.42+0.60° 56.62:+1.29° 0.97+0.11°

F (p) 614.18(0.000)™ 169.13(0.000)™ 131.73(0.000)™"
Each value is meantS.D. (n=3).

sk

p<0.001.

*° Values with different small letters within a column differ significantly (p<0.001).
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1.
i)
N
)
4

el

e THp<0.001). SH% H7H £ el ST 2
3}, RS 073, S8R 25% F7FES 077, 50% B7FEe
0.81, 75% H7HEL 091, 100% F7HES 09724 Sujel
Wl $714E FRE g0l F7beHe Ao ekt
THp<0.001). SHES H7HE £Yo R gro] Luiu A
Fheo] Hlasto] FolAE AL Fakel BA o) 718 olv]
S Ao gupae Wil /S Fol Paks)
FYE Sk A & 4 Aok

2 dFdgolA S-S 71845 DPPH |z 3t
superoxide anion T|Ze] £2ALEA 9 T o] F71514
F39 At BAo] EolAl= Ae s et &
WA M7 99 A & ST A SR
A AGE o] ot mdee W] ante st &
Mol Z7}3t Aoz Azt LwRT 2o FhabA o /\-]
HE 2o A HH Ao a7 Mol sf e
ZFo] Z7}=11(Raj & Sinfaravadivel 1980), T-H U7 —,—ﬂ]
AT otz v o] SUHE] FAkE
715t |k 53] &HF2 AF AlE oA 2
23 Ylo] == vhHof|(Weenen H 1998), Wl det=
Al A== reductoned} 2 A= Z2A SEAY
melanoidine radical A~ &AJ0] o} HitSE S8 o] =& A
o7 d#A JtHKim 5 2009; Yoo S 2012). ZHE== &
Akeh g/gof m|Xe FFe] & Aoz dHA U=t Man-
zocco 5(2001) W HZtE ¥hg- FeHe] A ®isk= Hofl o5
SEEs e B0 Y47 TAVL kT Buste] &
B H7l S714E £Y0 WEE Fastn, PHEE
F7hehe Aol emue] RAT B4 FHL FAAA ¥
 LhE Pl a 2 2lck s S804 371

o, bt

(o2 A rlr o
[}

010 lo ox
oix

‘—TL— Oﬂi—rﬂ %1
wga £o02 Azw Fol B8 A £ 54
7kste] thapst F1gAEC R A 7S B9lskas)

ek S0 A7 TR U 4, G G pH 5

o o ffo

& 4T 2o SESET pHE SHEE 7R 42

2ol 7P =8k (p<0.001), B=9 FEs ZHA 100%

A7HEol 7P Eom(p<0.001), GEE 100% F7hol
o)

7V Rgrout, SuEe YAsHA) ghe thETat SR TS
% o5t A7HE 7ol @ Aol A9 g
o Aot BE

191

Ao eyt
ol LZH(p<0.001)T} HMEQl aghe 24

fr

ek g4 0 B3

A 595

A

Ao JA7HA &2 dix2ol 7 =%, B =Sl bgk
(p<0.001) WA 100% H7Hto] 7P E8keh 71414 =2
7+ 2A oM gujol Ayleko] Z718keE A X (p<0.001),
B2 A (p<0.01), 3 A(p<0.001)2 ZFA3}A] L F2FA(p<0.01)
2 F7hte AL= vyt B3, 6] Hrlske] 7t
E A= S7IHAINE AR SR {3t Zpol= ¢l
= AL E Ueth S8 H7E £ WA Aol A
2]37H(p<0.05), FH(p<0.05), TH(p<0.01), 22 7H(p<0.001), A4t
2Rl 7|2 =(p<0.001)= 88| H7HF 7ol wabA 9
W o ek, S 100% Wrlzol RE
H Eqolx 71 £ 7 5EE A AL e,
o A7k Fe] RS BAOIAE Sujael Azieol
}?‘-__]'-/r— DPPH 2tt)Zra} superoxide anion 2tt)Z &AE

2HY 59 Hitst E4do] B FUkskE AoE YEh
‘:HP< 0.001). o] AFATNE Fste] £ o] TsAA
Ao A 71 713 =7 w3 AR E4o] 3t Aem
UeRd S8 100% F7HEe = FY5 AXdhe Aol 7H
71227t g0 A F4T 7|50 vt A FEE Az
T 4 UE Aoz AmEh ol 2 dFolA s Suie
z2] Al 33t B4 tigt AP A7F H58t =3 Al F
7V RS FPLE Alx Al Fashe Ao s
A gEsHA FEstA] Bt en g FF Zujao| theFet
A 2d AFE B9l 2ol Ao SHae] Wzt o
A At A THAELE EshETl =20
g Aoz Azdrh

2Ael 2

2 A s 1-1503-0118)%
u] A Qo] 2Ja) 4= %

St wd
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