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Abstract

This study investigated the antioxidative properties of Yangha Buds (Zingiber Mioga R) and quality characteristics of
Korean steamed-rice cake, Sulgidduk, prepared with Yangha Buds juice. Antioxidative activities were measured based on
DPPH radical and ABTS radical scavenging activities, total phenol content, and total flavonoid content in Yangha Buds
(water extract and juice). Sulgidduk was prepared by adding Yangha buds at concentrations of 0, 1, 2, 3, and 4% of juice.
To analyze quality characteristics, proximate composition, color, texture profiles, and sensory evaluations were measured. As
content of Yangha buds juice increased, L-value significantly decreased while a-value and b-value increased (p<0.05). For
texture profiles, control group scored higher score for hardness as compared to groups added with Yangha buds juice.
Springiness, chewiness, and adhesiveness were not significantly different among the groups. In the sensory evaluation,
samples containing 3% Yangha buds juice showed better results for attitude. Based on these results, we suggest that Yangha
buds are a good ingredient for increasing consumer acceptability and functionality of Sulgidduk.
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<Figure 1> Flower buds of Zingiber mioga R

evaporator(HS-2005S-N, Han Shin Scientific Co., Kyonggi,
Korea)Z §VIE STHAIA 5NS WHRASHA ARt
ank. A5 Ase FeEU (A )E 25571(HD-DBF, Hurom,
Kyungnam, Korea)2 &3 & FE AAs7] sl
rotatory vacuum evaporator(HS-2005S-N, Han Shin Scientific
Co., Kyonggi, Korea)Z &5 SUAA 50 WduA
SPRA ARSIt A7) AEA AMgR e A F
AZAZPVTFD 10R, ILSHIN, Yangju, Korea)dle] 100
meshZ #23}5l0] A 52 AR5} WA (Icheon, Korea),
ABH(C], Seoul, Korea), 4> (Haepyo, Seoul, Korea) A

A5k 2 FYstel ALgaidrt.

e
=
Y

o
Fahzthel 7% FYH/E s A FehErhe] Lury

1) I

e (A )] YRS AOACH (1990)01 F=3le] 4=
2 105°C Iz, ZAE2 soxhlet FEH, 3%
SHEE 550 3PP o AT T ke A4 &
217](Vario Max C/N, Elementar Co., Hanau, Germany)Z
Ao B4 Ha ool A Al 6.255 Sl
A St o 7 718k

2) #7142 FF

et 2+, o vidlgel s FAEsl &
% ICP(Inductively Coupled Plasma: Lactam 8440
Plasmalac, Horiba Scientific., Longjumeau Cedex, France)

£ olg3jo] 243n}.

4. 2SR AZ2| bS8 £

1) DPPH 2tz &A5

T F79 JsiEd A5 DPPH(1,1-diphenyl-2-picryl-
hydrazyl) 212 271%-2 Blois(1958)2] W< W& sle
Tkt o] A3t d4sEda 555 A8 7
Z} 0.1 mLell 1.5x10* mM DPPHE&%-S 7}&to] A8 okl
oA 3087 WAE 3 517 nmoll A F3=(Sigma-Aldrich,
St. Louis, MO, USAYE S783I3T} A2k 3o 582 A=
7ol vIR7HEe] FEE ApolE MEEE FHNoH
ojm] th=& ANEEE HA20 mgmL)E ARSI ZE
A9-e 33] wHESte] HHgho = ALsIsith

2) ABTS &tz 275

T EF0] ST AR ABTS(2,2-azino-bis-3-ethyl-
benzo-thiazoline-6-sulfonic acid) 2]z 4752 Fellegrini
5(1999)2] o= =433t ABTS 7.4 mMs} potassium
persulphate 2.6 mM= 37 &<F Aol Whx|ste] ABTS &



o] &g PAAZ F o] &AE 735 nmolA FF=(Sigma-

Aldrich, St. Louis, MO, USA) %#f°] 14~1.57} H&E =7
T2 81Xt sAE ABTSE 1mLoﬂ =25 AIE 50
uLE 71sled §4x2] HslE 60 ol =931 Th. ABTS
o &gt F kst A gAY} BT s A}
o|Z WMEST RN

3) Total polyphenol &+

T 270 ksl A89] & #HE3HES Folin-Denis
H(1912)0] 2Jsle] 439t F AEE —17—1‘ 1 mLAS
sted 2%(wiv) NayCOy 8 1 mLE 718t & 37 whx|st
% 50%(w/v) Folin-Ciocalteu A]2F 0.2 mLE 7}3te] whH$-
AlA 750 nmol A S-3 %= (Sigma-Aldrich, St. Louis, MO,
USAYE SH43lth. & dle 332 tannic acidE |83
ZAJet FFEIAL vlEO Z tannic acid® $HFSR] Vel

ATt
4) Total flavonoid 3§
T ER9 FEY FEA @RS FEH) A
&

ol
g = ﬁa}p&olt SHFS- DavistH(1947)S W& 3 Wb
o Wt 435It &, FEE 400 pLol Dlethylene glycol
4mLE Hrtsi 1:}/\] I N NaOH 40 pLE #7135 & 37°C
oAl 1A17F W 5 420 nmollA] S-3=(Sigma-Aldrich, St.
Louis, MO, USA)E A3ttt & SR xol= 7
ruting o]-8-3t] A FFFHS MRS E mutine 2

2kato] YRR

5. 2SR A2 7t AV |H Mx o ZASY
1) FskEd) 532 S8 J7t
2 A ARSE 719 8] vigH]= <Table 1> AXE

viel Ao}, ARl A, &, delEd 2 29S vE

HZ E315F9] 20 meshe] A|(Kitchenart, Incheon, Korea)oll

33] Y&l & of7]e)] Ae-S 7 AUtk FHE A7 &

S A71YH A% (Kitchenart, Incheon, Korea)ol] ¥ 37

<Table 1> Formulas for preparation of Yangha Sulgidduk

Unit: g
Ingredients  Control” YBPS1? YBPS2? YBPS3Y YBPS4”
Rice powder 100 99 98 97 96
YBP? 0 1 2 3 4
Water 15 15 15 15 15
Salt 1 1 1 1 1
Sugar 10 10 10 10 10

DControl: Sulgidduk prepared with 0% Yangha buds powder
DYBPS1: Sulgidduk prepared with 1% Yangha buds powder
9YBPS2: Sulgidduk prepared with 2% Yangha buds powder
YYBPS3: Sulgidduk prepared with 3% Yangha buds powder
SYBPS4: Sulgidduk prepared with 4% Yangha buds powder
OYBP: Yangha buds (Zinger Mioga Rosc) powder.
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<Figure 2> Preparation procedure for Yangha Sulgidduk
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<Table 2> The contents of General Compositions and minerals of

Zingiber mioga R
Wet basis (%)
Moisture Crud.e Crude fat Carbohydrate Crude ash
protein
9461031  1.99+023  0.15£0.05  2.56+0.17  0.69+0.01

Dry basis (mg)
Ca P Na K Mg
58.90+0.12 17.50+2.56 21.73+£3.27 234.74+10.22 31.9043.56

YBPS2
<Figure 3> Appearances of Yangha Sulgidduk
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<Table 3-1> The antioxidative activities of Yangha buds water
extract and Yangha buds juice

Samples
Control" YBE? YBJ?
DPPH radical inhibition (%) 85.53+1.57%* 45.78+2.74° 55.70+1.88°
ABTS radical inhibition (%) 99.72+0.12% 24.04+0.19* 24.57+0.39°

DControl: Green tea extract

DYBE: Yangha buds water extract

9YBJ: Yangha buds juice

“Means with different letters in the same column are significantly
different at p<0.05 by Duncan's multiple range test.



<Table 3-2> The Total phenol and flavonoid contents of Yangha
buds water extract and Yangha buds juice

Variables YBE" YBJ?
Total phenol content (mg TAE/g) 0.33£0.029%  0.32+0.01
Total flavonoid content (mg TAE/g)  0.05+0.00™ 0.06+0.00

DYBE: Yangha buds water extract
DYBIJ: Yangha buds juice
9NS: not significant by the student’s t-test.
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<Table 4> Color values of Yangha Sulgidduk

Control" YBPS1? YBPS2? YBPS3? YBPS4”
L 84.93+0.32% 73.23+0.40 -2.30+0.26° 61.50+0.98¢ 52.76+0.32°
a 2.30+0.26° 0.90:£0.10¢ 2.10+£0.17° 3.00:£0.17° 4.70+0.20
b 9.77+0.21° 7.204+0.00° 5.97+0.25° 4.63+0.15 3.2340.15°

DControl: Sulgidduk prepared with 0% Yangha buds powder
DYBPS1: Sulgidduk prepared with 1% Yangha buds powder
SYBPS2: Sulgidduk prepared with 2% Yangha buds powder
YYBPS3: Sulgidduk prepared with 3% Yangha buds powder
SYBPS4: Sulgidduk prepared with 4% Yangha buds powder

®Means with different letters in the same column are significantly different at p<0.05 by Duncan's multiple range test. NS: not significance
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<Table 5> Mechanical properties of Yangha Sulgidduk

Variables Control" YBPS1? YBPS2? YBPS3? YBPS4”

Hardness 2505.33£202.10° 2585.58+161.76° 2740.90£91.49¢ 3509.63+268.63° 4946.07+217.69*
Springiness 0.64+0.04™ 0.64+0.05 0.63+0.07 0.64+0.04 0.60:£0.04
Chewiness 744.08+109.58° 777.60+58.81° 800.52£123.38° 1208.70+92.74° 1494.50£159.94%
Gumminess 1150.97+103.96° 1219.27+81.86¢ 1263.85£91.77¢ 1767.68£138.71° 2474.08+118.43°
Cohesiveness 0.46+0.01N 0.47+0.01 0.46+0.02 0.50:£0.02 0.50:0.01

DControl: Sulgidduk prepared with 0% Yangha buds powder
DYBPS1: Sulgidduk prepared with 1% Yangha buds powder
9YBPS2: Sulgidduk prepared with 2% Yangha buds powder
YYBPS3: Sulgidduk prepared with 3% Yangha buds powder
SYBPS4: Sulgidduk prepared with 4% Yangha buds powder

®Means with different letters in the same column are significantly different at p<0.05 by Duncan's multiple range test. NS: not significance

<Table 6> Sensory evaluation of Yangha Sulgidduk

Variables Control" YBPS1? YBPS2? YBPS3¥ YBPS4Y
Color 4.00+0.00° 3.7140.95° 471£1.11° 6.00+1.15° 5.86+0.90°
Taste 4.00+0.00° 4.71+0.76 5.14+0.69 6.1420.90° 4.14+1 .46
Flavor 4.00+0.00° 4.71+0.76 5.1440.69° 6.00+1.15° 4.14+1.46
Texture 4.00+0.00N 4.57+0.98N 4.71£0.95N 5.00+1.63N° 4.43+1.90N
Overall quality 4.00+0.00° 4.29+0.95% 5.29+0.95% 6.00+0.81° 4.71+1.38

DControl: Sulgidduk prepared with 0% Yangha buds powder
DYBPS1: Sulgidduk prepared with 1% Yangha buds powder
SYBPS2: Sulgidduk prepared with 2% Yangha buds powder
YYBPS3: Sulgidduk prepared with 3% Yangha buds powder
SYBPS4: Sulgidduk prepared with 4% Yangha buds powder

9Means with different letters in the same column are significantly different at »<0.05 by Duncan's multiple range test. NS: not significance
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H7rgol S7rdE =7 Uebkth. 4 (gumminess)
1150.97-2474.082] W92 A8 H71eke] Zulo] wa} ol
2o g Z71519 k. 234 (cohesiveness) 3+ A& 7
o] S7Mll wet frejd e m SR8l FelEd AE AR
bl w2 A71Y ARE el A7, Bt F g S
et Aess vas) 2Rl FelEt) A5 £Y AEE 3%
AHE 7 BE a7 molod, 4%t A7ERlS
e ol Hart sobint. AdnbEl 713 = (overall
quality)= Fslxt] 25 B2 A% 3%7F H7HE YBPS3
NEB7F folFog 7P Be 7|E%EE B controlo]
7P v At vebd o =M el A% 22 AES
ke ey e A 5 dtke A

Yo7t 27t At 7

2 k5, 4P Y= vl 4
[e)

rlo
e o2
ol
d

Q.

N [)

B Al R ot ikl Aol tiFHo® o] gHA] X
3L ek webd ko et 71eA) Al A7
d sHEA FeE T e A E Aew

485715 7Itheith,

arrel 2

B 7= PET IH 7P IXAE7 1S/ dAlge] xgo g
172 (112105-02-2-HD040).
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