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Abstract

This study was conducted to investigate the effects of persimmon powder on the antioxidant activity and quality characteristics
of mung bean starch gel. Mung bean starch gels were prepared with different amounts (0%, 1%, 3%, 5%, 7% and 9%) of
persimmon powder. The antioxidant activity was estimated by the DPPH (1,1-diphenyl-2-picrylhydrazyl) free radical scavenging
activity and by the total phenolic acid content in the persimmon powder and mung bean starch gel. For analyzing the quality
characteristics, syneresis, pH, color, texture profile analysis, and sensory evaluations were measured. The syneresis in the control
group was higher than that in the treated group, but the mung bean starch gel prepared with 9% persimmon powder was higher
than that of the control group (p<0.001). The pH, b values, total phenolic acid content, and DPPH free radical scavenging activity
of mung bean starch gels significantly increased with increasing persimmon powder (p<0.001), while the L values and a values
of the mung bean starch gels significantly decreased with increasing persimmon powder (p<0.001). In the texture profile analysis,
the mung bean starch gel with 9% persimmon powder showed significantly lower levels of chewiness, gumminess, and
cohesiveness (p<0.05). The hardness and springiness of the mung bean starch gel did not show any significant difference. The
consumer acceptability score for the mung bean starch gel prepared with 7% persimmon powder ranked significantly higher
than that for the other groups in overall preference, appearance, flavor, and color (p<0.05). From these results, we suggest that
persimmon powder is a good ingredient for increasing consumer acceptability and the functionality of mung bean starch gel.
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Ao 7lsAol T A7 AEel EE Aes
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AEH 2uFe ojgle] mRT} 7] ABAFOR Fol
o] TR 3L QItH(Im 5 2012). Z|Z ol gt A== e
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oA &3 clzlg B4t ARo R g
2) & H= &g 3
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Table 1. Ingredients of mung bean starch gel prepared
with persimmon powder

Persimmon powder levels(%)
0 1 3 5 7 9
Mung beans flour 20 198 194 190 18.6 182
Persimmon powder 0.0 02 0.6 1.0 1.4 1.8
Salt 02 02 02 02 02 02
Water 180 180 180 180 180 180

Ingredients(g)
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SR gallic acidE ARt AFAS 2Hde &
2 A& 100 g 52] mg gallic acid(mg GAE/100 g)Z UEY

% o= 3

ek APL 38 wEsle] Bagka BEEAE G
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HheE oS rAollA 3087 ] £ 517 nmollA] SEEE S
sl A2 Al °1]Lae 7}3} ‘:HJ—-TL-J soe= 3
A 2743t} DPPH 2]zt 24%-2 MBS 2 Yehlgla, 33
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gt SH=E A&

4. 4 29| F2HIL
1) Ol &3
7+ 29 0]4=8-L Park & Kim(2010)9] #HS HPste] =
ARk & Az A ZE ARE TS AT F Y7
A EFANE 15 g¥ A7 4.5 emxz0] 5 cn®] polypropylene
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o151l o8& ZHNSAT. oL 33 HhEsle] B
¥ FEAXZ e o n AAFA], syneresis(Y%)=(weight
of water separation/weight of gel)x100¢] 2]5}lo] At&3IH T

2) pH X

B pHE ZE AR A EE ARE EFF T 7ME A
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2748 M A|(Colorimeter, CR-300, Minolta
Co., Osaka, Japan)E ©]-23}o] LZk(lightness), aZk(+red/—green),
bakCHyellow-blue) 2.2 FERRoITh ARgat E2 WA gk Standard
Plate) & L=97.26, a=—0.07, b=+1.860]gl.o.1, Z AL 53]
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Z A7+ Texture analyzer(TA-XT2, Stable Micro
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H A S Boto] AXE SH o 7P A 2de 44s)
R0, pre-test speed 3.0 mu/sec, test speed 3.0 mm/sec, post-test
speed 5.0 mw/sec, test distance 6.0 mm, trigger force 5 g2 3}tk
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H dlo nE Fil= %ﬂ]—,‘i‘-éﬂ% xZ 73] SPSS 12.0
& olg3tel Y23} B2 H
old A5 S5k -Ivﬂ:’}}-lil—’I(AI\IOVA)i A S o,
AIEH %02 Duncan's multiple range testE A A]SFH T

2t & nE
1. & 243 2 59| & = FEE g3
& 5Y F Hs AREY dE2 Fg 19 1 Alstget 7+
Hatol £ gL 3ME-L 1.37 mg GAR/ge & ZA =t 7
=

20| 2 ¥% 3L 2525-46.75 mg GAE/100 g© 2 e
o, 7 Bare] griake] 1-9% F7htel et gzl
22.22 mg GAE/100 gof] B]8} oF 14~110% Z7}5FHtHp<0.001).

yu 5(2013)9] A9 Cha F(01)9] AFo|N ARE A
Fhet Jr o] gzol Hla) £ % v Fere Ui
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Fig. 1. Content of total phenolic acid in mung bean starch
gel prepared with persimmon powder. Different superscripts
(a~f) indicate significant differences at p<0.001 by Duncan's
multiple range test.
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2. 2t 22} 2+ |2| DPPH 2iC|d 4915

ST H7hEE 2’ 4 59| DPPH #dZd &7
= 578 Ahs Fig 20 Ak & 229 #72 2H
2 271%2 1,000 pg/mt =2 A 14.82%= eI 3 &

o

o] DPPH e}tz 27%-2 7 o] 1-9%z H7hake] 27}
aoll whe 7.64-41.94%2] TS UEiglon], Hazo
7.15%e] ¥]3) BE Hrhel A A vekrhp<0.001). EF
72 0% A7} Be) A9 Rzl TS oF 6o 274
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Fig. 2. DPPH radical scavenging activity of mung bean starch
gel prepared with persimmon powder. Different superscripts
(a~e) indicate significant differences at p<0.001 by Duncan's
multiple range test.
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7€ ALR Rt oo 2He Hrigs st
Azt JE259] A7 Ryu T 2013)0014 F5obK H7t 59
DPPH 0]zt AALL HE 2oy Euto] FHrlefo] 2713l
e ooz —7P teehe Bustglon, g 9 Al
2], £01& A7} =FAE A9 AJ(Cha 5 2011)9)4] B,
A2, LHF 44 % 71t A& AL FA7F A& A
H3to] 2o TS HYThy Buste] B A Aukel fA}
St YEbgth Akagi 5(2009)9] Aol WEH Fupro
proanthocyanidin®] Akt 48 71|11 9low, o= 14
of 8% JEo= A Atk wEbA & Eol E

proanthocyaniding | ]2 GH4¥8} 4 Ho] 7 £2] DPPH
Ui £A%S el AO2 AREY, JERS A2}
£ NS 7 Bko] Akt Aie] £AEA S AL
o 4 99ck

3. % 20| BuSY

1) 0148

7B 4TN 597 AR F ol RS ZHT Avke
Table 29} 2t} T2FL 10.38%9] o488 ehfo] 7 &

T 1~7% 75 59 9.20~9.85%¢] HlE] EA UEhtoH, J
L 7% 7Y A g2LE s W2 oleES UEil
A5k 5% M7kl vls) v w2 ¢7<1§ LHEFATHp<0.001).
BT 9% FA7HEL 1131%2] o]$8S HojFo] gi2aR
o = Uehgen, Fx5] I £ 9% oY H7he ol
$8S Lol Ao AgHT} Choi EJQ002)S FZES
25Te} 5ColA 24zt A A, 5T o]g&°] ¥ ¥/
UehH, o= 5T A% Alof] A& k37t SR Ea A
Z9] #Fo] Al o]¢&o] Fos AR Btk A
<R E @ﬂfﬂ ZEE9] dHPark & Kim 2010)9 4 A
7SS 59 A" & °1¢£—° 7% A3}, A7 10%
7“71—?01 7P“ 2 oleES HAL 5% H7E0] ol4&0]
7P ok Rastich B3 g2 9 AlgA], eYE 3
7}1=T i A9 d7KCha 5 201104 2HF H7H-¢] o]

0] W& AL e0FY HE =35 A A= adt
71 ol gAto g wuslqth wabd JLE| o]5gS A
71le A8 2 AL IS e Aoz AgEd, B
ATl 7% olste] F £ H7he FEY =35 AAst
of A F29| PSS wole AoE A4dr

2) pH

7tE A 2 & £ 9] pHE &3¢ A= Table 29+ 2
ok 7 B A7l pHi 3.84-4.48, T2 7S 3.808 UEh
Wol 7+ B Mk vlgste] 7 £9] pH7tF S7keke A
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Table 2. Quality characteristics of mung bean starch gel prepared with persimmon powder

Persimmon powder levels(%)

Item F-value
0 1 3 5 7 9
Syneresis(%a) 10.38+0.13° 9.85+0.21" 9.65+0.18% 9.20+0.25¢ 9.35+0.28% 11.3120.62" 17.69%**
pH 3.8020.01° 3.84+0.01° 4.0120.01¢ 4.140.01° 4.26£0.01° 448+0.01° 4,053 44%%*
L value 48.84+0.79" 48.12+0.46° 47.67+0.46° 47.65+0.33° 47 44+0.38° 47.37+0.26° 18.15%%*
Color a value —0.72+0.06" —0.7240.05" —0.73£0.03" —0.7320.03" —0.86:0.04° —1.18£0.03°  272.77%**
b value —10.34£0.17f  —9.4120.09° —7.64+0.10° —6.0420.13° —4.70£0.31° —3.95£0.06"  3,242.17%**
Hardness 2,440.15£274.96  2,468.30£269.01 2361.73+274.05 2,541.02+337.29 2,414.84+648.73 2,039.30£212.41 2.32

Adhesiveness —125.96+35.23° —120.39+41.45° —152.07+71.00° —136.66+27.21°
0.94=0.02
2,038.27+235.43" 2,055.89+201.70° 1,964.11236.91* 2,067.48+269.77" 2,220.37+691.22° 1,645.37+165.14" 3.04*
2,169.10+228.68" 2,180.884+222.30° 2,085.70+£231.63" 2,220.53+273.69" 2,095.84+516.19" 1,772.94+173.01° 3.01%*
0.89+0.01"

Springiness 0.94+0.02 0.95+0.02
Texture

Chewiness
Gumminess

Cohesiveness  0.89+0.01° 0.88+0.01%

—129.00+37.81° 2.78%*
0.93+0.01 0.93

—82.85+£37.51°

0.93+0.01 1.16+0.71

0.87+0.01% 0.87+0.02 0.87+0.02¢ 4.06%*

D MeantS.D., *p<0.05, **p<0.01, ***5<0.001

? Different superscripts(a~f) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.

© 2 YEPGTHp<0.001). o= 7+ B2o] pH7L 6.03 0.2 3
5 299 pH 3.64R T 37| WEo 2 Bzdn T4 55
Y M7 FEZS(Kim 5 2011b)9] ol A tz=tof] vlsf 5
A EEde) H7h 52 Z7bo] B2 GF e Aol Yeht
A AT asts AP U Ry, ol
o Adts FAFEE FRE f71Ael o7t gFolTta
SHETE B3 714 JEH H7F HES(Kim 5 20122)9]
TN 7717 A2 B2 EHISE f9149 Fole
R AR pH7} 234 Wbtk Bustgich. et A
59| pH H7ske ARl ols) 9L W AR AR
st

>

3) M

4 5o A= &4 A= Table 29+ 2ok 3 59 L(light-
ness)gh-> 2ol 4B842 71 =4 SAHILH, 1-9%
o] 7+ Bt H7lto] 47.37-48.128 YEeRf o] AR o] A7}
o] HoldE 3 5o ¥EI} Hasts FFS Uit
(p<0.001). Kim 5{(2011b)-> 4 55 7} JZ 59 e
54 243, 34 59 J7keEol (%004 4%z S
F ol FYAA =gl foF R FAET L 5G]
o, ol T4 FHHo| F2 AMolojA Hrtgo] STt
5 ol S T "ok sigich & dFolAE F &
o] FEx&E ETo] H|sf o] F2 M UEhfo] ol H]
3 H7hto] W2 g Ued ZAoE QyZEY I 59
a(redness) G 217F —0.722 BRoA 7 ¢ 1, 3, 5% A
7R FARHA UrEb e m, 7%t 9% 7ol ZH2E —0.86,
—L18& Uetyo] ¥ AN =S e ithp<0.001). 7 =
9] b(yellow)ZE-e =70l —1034, 7+ B H7lo] —9.41~

~395% Upehle] 7 Be] Akl Z7Hael wet B
w7h A 0% F75HE AL ¢ 4 UATHE<0001). ol
T AT Ry SQ019)9] @TNHE SABH Leht B4
oM BRL AHU4E YTB AMEI} gaT, FA
w7k Z7RIGn BRuside. st B A7 35e
A(Kim 5 20120)0l4 st B AR Mo o) st
HEFO| LS A3t W, aglat b3k R H o 27}
shgirha Bustel, LY MEL H7E AR A 719
She Aoz AmEc

4) =2
7 B0 223He 24T AT Table 29} 2}, AR

Azt 3y F Z7)0l= doll Yaix] 4502 -5 amyloseo]
o3| HL-EHH, At S7)o= AEHel Holl= amylopectin
of oJsf Fe-Hch HFAREY A ok A&l vl &3}t
LA AP, o] FAAE Folle =37} wEA 2P=
= Ao7 IdHA thPark 5 1999). 7+ E-2] A1 (hard-
ness)= A Q1 Zol= UUAT, 2ol Hls| I B
9% H7Hto] o W& A& ettt 32 % A4, &
tF A7t =F4E A9 A7HCha 5 2011)0l4 th=to]| H
3 AE A7HtollA Axdo] tha W AL d, AlaAl,
o Zbzbol M4 gl {8530 A A AsA7| L, =3t
9 AFPE AAAA VeEbd Aatetar B skt whebs 2
Aol A 7 2 9% ol J7HE A 1 e Ma
8240l JEXFY A FAHZ Adfist tha 2 Ay
& Bl Aoz AyztHET) B2 (adhesiveness) 7t
T 7% H7FEA 7 A YEgeH, UHA ARE
o= & Zol7h JATHP<0.05). 7 & A7t oo mE 3

0:

N HE



o}
=

Vol. 26, No. 4(2013) kdy

o
n}(_t‘

7Het A=

=is

59| &2 H(springiness)> A& IF F-2]2] ¢l 2po]E HolX]|
23tk A Ed(chewiness)a} 7 /d(gumminess) ] -9~ th 2
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Table 3. Sensory evaluation of mung bean starch gel prepared with persimmon powder

37F84% Lglat agro] wot

Persimmon powder levels(%)

Item F-value
0 1 3 5 7 9
Overall preference 4.00+0.45°  4.44+0.88°  4.56£0.53"  5.00+1.00°  542+0.67°  5.10+0.99  4.85%**
Appearance 420+1.48°  420+0.79°  442+1.44%  475+1.06°  5.50+0.80°  5.42+1.08°  3.00%
Consumer Flavor 3.6740.65¢  4.08+0.79%  4.5040.67*  5.00£0.60°  5.27+0.90°  5.1740.94*  8.30%**
acceptability  Taste 4.17+0.83 4.50+1.09 4.67+0.78 4.92+1.62 5.17+1.59 5.00+1.21 1.07
Texture 4.08+1.00°  433+1.23%  433+0.78™  4.50+1.17"°  525+1.14°  533+0.98°  2.93*
Color 3.75£1.22°  4.08+0.79  3.92+1.08°  4.58+0.90™°  5.42+1.16° 5.00£1.35®  4.20%*
Transparency 3.73£1.10 3.91+1.38 4.55+0.82 3.91+0.83 3.82+1.08 3.27+1.49 1.41
Characteristic ..
) ) . Elasticity 425+1.71 4.42+1.24 4.58+1.08 4.25+0.75 4.17+1.19 4.17+1.59  0.19
intensity rating
Sweetness 2.08+0.90°  2.75+1.14% 3174147  3.67+1.44%  450+1.62°  4.42+41.62°  5.62%%*

D MeantS.D., *p<0.05, **p<0.01, ***p<0.001

? Different superscripts (a~d) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.
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