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Abstract

The purpose of this study is to propose the optimum adding rate of freeze-drying beet leaf powder, which has antioxidant
components, that have superior DPPH radical extinction effects, in the Sulgidduk, a representative of steamed rice cake, which improve
its functionality. According to the measured results on moisture contents and pH levels of Sulgidduk, with added freeze-drying beet leaf
powder, the moisture contents have been significantly declined with increasing rates of added beet leaf powder. The pH levels of sample
groups are within the range of 6.26 ~6.13. From the chromatography of measured results, lightness and yellowness have declined and
redness have increased along with increasing rates of added beat leaf powder. According to the texture of measured results, the hardness,
and chewiness have declined by the increasing the rate of added beet leaf powder. For the storage period, hardness, and chewiness have
been inclined, but cohesiveness declines, with increased the storage period, while there are no changes from elasticity. The DPPH
contents of Sulgidduk, with added freeze-drying beet leaf powder, inclined by increasing the rates of added beet leaf powder. The
sensory test results of color, aroma and fragrance incline with increasing rates of added beet leaf powder. From acceptance test results,

the sample group added with 3% receive the highest appraisals.
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B E(Beta vulgaris L) AF--(Sugar beet), 2F=(Chard),
T (Mangold)9} FAME ZAZER 39 WYL F2
AT AE2A G FHY A Agto] dikF|o]
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AtHKim JY 2} Kim HG 2009). HIEE 13~18CE &3
7155 Folshe S Aaolth 2571 22T olfo] H
A F2o] AstEy Y2 sttt B tig 184
< M oy FEI A FEel e Z A
ok A A S =, dE 2 7FEANE e S ok B
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£ flavonsine Xt} EU3L B 118}H thH(Kanner J 5 2001).
Betanin> phenolic groupss 7FA|aL Qlo] HAARFz;
(electron donor)ZA1e] I&-& 3t Akt 2 283t
betanin®ll ©|3F pH &J& ARtz &75 s A&
3k AF pH 4 o)dellA 7V -3 kst A4S vE
Uisler, o213k 442 anthocyanin®l 2|3 43} vl
3RS v 15282 Hoa HuEa QokKim Ty
Kim HK 2009). §3] #E¥E] Kt} B]EQ |4 DPPH
radical 27 EIV}F 53 HAoF RHuE I ATHLee
YA 5 2005). ooz oAkl 9ok 5 2oldd o
of g4tsl a3} a1, PAFAF o= QI 7Fol HAY

ZoleH Efo] H7| wfEol YaHRolA d-fsta

z:,—l_
T ouEAAER Eoke A EYeE FABIES T
BEHARE Fiu Ao dEd £25S Tof 13t
S37F o= Aol dFEe] $thKim JY2F Kim HG
2009)

E ojo]2T9, Y 58, AgtEl, UAHE T Hluy ¢
A7t ofgt AFF 89 AU AREHI Ut
(Kim KH & 2007). HIEE ©] 83 AYAFE= H = 4
Eo] F7PE WA T AAY AR FH A
oA A(Jeong HI 5 2010), RIE FEE 7} 9
g M 5 FHAEAL W3} dF(Park BH 5 2009),
i Z2AE HIES] E2]318td EA 9 betalain A4
A PXlE FEFS ZARE A7HKim KH 5 2007),
BN FE2EY HE F5 WIS 9252 bt
=59 =888t A e A7Son MJ 5 2008),
AZBE FZ2E9 cell systemollA] 34kst 2 geta s}
A Jang JR 5 2009), TLC, HPLCE ©] &3 A&  H]
EfC AT Jang YM 5 2005), 43 HES
7k Aol FAEAAT(Cho Y Choi MY 2010),
HIE A7} v=el A5 X9 4 5 F4d vA=
9 &K(Yang YJ Han JS 2005), HEHE M4 9 )| EL
A7t AotdAitd AR vA= E3A7(Kang JOS}
Lee GH 2003), B EZ}ZE F7}3h wholdn] 7)) A=
z71 #Z3Kloo NM¥ Kim SJ 2010)%5 HIEE ©]&3
ATEE HIERYE o83 AAo] PP s A+
Huom, HES o] &3t AF] A= &AA, 72, 1
g, Adg, 7] T2 HERIS AT o|FAXA,
HIEQLS o] &3 2 FATE sl AAolth

e F21g 7HE Yol £ wiEste] AA BhE 52
< o2 e Wi wet Ae E, AXE H, 3
o e oz FEITKHYun SJ 2009). 1 T Ae 9
(FiEhH)S Wy S Eof g@xity) 7HE2 T
ATl A YA AL &8 3le oz AlFH

kol

TR A}

S AlE ] ket e] 2] A 30 Al 235 (2014)

g1 s 3tk Ae ol wel oA FEE g Ao
TEeh=d FEYe Ae W 7P 7[R R, WAvHE
o & WHA g Wolgl7t HA AE Ho|tkLee HJ
1988, Jeong GJ 5 2010). 20003 ©]&F ThFsk 7154 A
55 o] tekgt A" ATt o|FoREH ¥
AzA AHEE AEAAREE FF(Kang YSE Kim JS
2011), ¥&2)(Lim JHS} Park JH 2011), S==2}%](Choi
BS¢} Kim HY 2011), Z1}(Choi BS$} Kim HY 2010), %
ZHChoi EJ2} Lee SM 2010), "lu](Sung KH % 2010),
EAJung JS 5 2010), tH3(Ahn GJ 2010), FH(Kang
YS 5 2009), B2Z2|(Cho KR 2009), 2} ¥ 2=nlg]
(Gwon SY$} Moon BK 2009), S712](Hong JS 2008), ]
g Hl(Park HY 5 2008), ¥3(Bae YJS} Hong JS
2008), o1& R} (Park HYS Jang MS 2007), 9
(Yoon SJ 2007), ¥7}#9} AU7F4Son KHS} Park
DY 2007), A %(Lee HG %5 2005)%5°] Hi%lom
F2 ROz o]gH

B A7 A= DPPH radical 274 &7} 43+ 34t

A sl dzed $AAZAA AZE wEINE
L3, 5% A7FSIRE Wo) SR pH, A%, B,
DPPH, #5704, 7|55 AAE FalA HlEQ) 479
Azol A Az 247 FAEHS ATsh vEY
Mlw e Az EoR BAAT 1A UL

I, Mz o UH

1. M=

HIE2L(20113, 620plus, Jeju, Korea)> -607TC o] &}l A
54 71%3 $ homogenizer(BM-1 model: ilshin, Tokyo,
Japan)=  FASSIATE AlEE AFEH7I(FM-909T,
Hanil, Incheon, Korea)Z 2% 3§+ % 60 mesh Ao U=
20ColM WEsrRASAA Al5Z ARSI W22010
d, 620plus, Jeollanam, Korea), 2ov (4, SIE, Incheon,
Korea), &SI &, CIA| YA, Incheon, Korea)S Al
&3ttt

2. HES! A7|=He| M=

A= myg]d7)Sung KH 5 2010), Y47
(Yoon SJ 2007) 97E Hlgo=Z duHdyPS Fdto
Table 13 22 vignlo] we} A=At Alse HIE
NNFE H7IHA ¥ WAV & Q2T o2 3y, &
7+ the] B EYIMEES 1%, 3%, S%E dFch A7)
= WS Fig 13 o] |A &S 33 FAS & 84
b FREk 1AIRE B AddA 2718w $ roller-mill



Table 1, Formula for the preparation of sulgicauk with beet
leaf powder

Ingredients
Samples” Rice flour B::;é:f Salt Sugar  Water
(€9) (€9) (2 (mL)
(8
SBLO 500 0 6 70 70
SBL1 495 5 6 70 70
SBL3 485 15 6 70 70
SBL5 475 25 6 70 70

YSBLO: Baik-sulgidduk

SBL1: Sulgidduk with beet leaf powder 1%
SBL3: Sulgiduk with beet leaf powder 3%
SBLS: Sulgiduk with beet leaf powder 5%

‘ Polished rice ‘

| Washing l(3 times) |

| Soaking lfor ghrs |

| Draining 60 mfn || Washing of Beet leaf |

| Milling iz times) | | Cuttling |
! !

Sieving(20 mesh) Freeze drying

(-60C)
! !
‘ Mixing adding salt 1.2% ‘ ‘ Milling ‘
! !
‘ Sieving(20 mesh) ‘ ‘ Sieving(60 mesh) ‘
! !
Add 0, 1, 3, 5%
Mixing — beet leaf powder and
14% water
!
Sieving(20 mesh)
adding suger 14%

!

‘ Steam for 20 min ‘

!

‘ Cooling for 10 min ‘

!
’ Beet leaf-sulgidduk ‘

Fig. 1. Manufacture of sulgidduk with beet leaf powder,

HEQIRE Wk A7H e U5 a7 121

< o] &3t 23] EAISHATE 20 mesh Ao Y F -2
o ARESEA T A7FRe] Egteol
36%704‘:E HE ATER AgE YAl 20 mesh Aol
g 3 HEY 71F9 B8 4o ArlFet & E3sly
20 mesh xﬂoﬂ Al X 3 HdekS Y3 20 mesholl W
O 275 gy B71(AE 15 em, 0] 3 cm)oll A
g2 AFLS 243 ANEE 93 7R, AR, Fol
3x3x3 cmE.E Attt "7I(AE 38 cm, =°] 22
cm)oll & L% By Bo] L= 340~350CollA 1082
22 & A7lol U Hr1E Y WEE |
& D}% 20% ?ﬁ_‘?_ 3 Ao oA 1083 1A

A7 o & AA Alse 20C 327](BOD
incubator, HYSCBI-81, Incheon, Korea)oll ¥o] 3¢ &<t
A8k SA AT

3. AlRe| iR BM

HIEQIS} qavhRe] AR ES AOACHAOAC
1990)°ll w2} EA43iith £3E2 550C A3 5H,
ZALE As ALFE4X(SX-6, Raypa Co., Madrid,
Spain), WA 25 AFEAAX|(B-339, Buchi Co.,
Bern, Swiss)Z FEEEFS AR 3 g& HoH FEZH
A(FD-240, Kett Electric Lab,Tokyo, Japan)S A}-8-3}c]
7} 33] phEste] 243 & P FFAUAE JERASL
THCha SK 1998).

4. HIEOI A—|7||:|:-|g| J\_E_%n}arm. pH §11

A7Ee] SEFFE AR 3 g2 AU SRR
(FD-240, Kett Electric Lab, Tokyo, Japan)E AF8-3}e] A
S¥EE 7+ 33 WEste =3 & Yoy TEFHERE
YeERAAT pHE A= 1 goll 10 mLe| SR/TE ¥al 2
B3 #3313t pH meter(AG PB-10, Sartorius, Berlin,
Germany)= 7} 33] WhESte] SAS & Hd FFAUAE
= yepag.

_4

5. HEY &7

A= A}

o) ME £X

A =A(Chroma meter CR-200 Minolta,
Tokyo, Japan)E AR5t L(ME), a(AA%E), b(EHI=
e =AsY o, ZF 33 A7 WA EFHUAE
VERN T o]uff AR8-F calibration plate= L3%©] 96.23,
agtel -0.07, batol +1.79¢]UTth(Lee CH 5 1999).

|IEQ! M7[H9o| Texture EF
=4 A fI8A Texture Analyser(TA-XT2i, Stable
Micro System, London, England)E AF&-38lH T A =3k Al
5E 33 BHE F2H 3(two-bite compression test) 2
53 probe(25 mm diameter)E ©]-83t 43T 4
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Table 2, Operation condition of Texture analyser

Measurement sulgi - Condition
Test speed 100 mm/min
Trigger 0.005 kgf
Sample height 30mm
Sample width 60mm
compression ratio 75%

2718 Table 29} 2t} 20C3-L7]0] BH3F A BE A
A (hardness), €4 (springiness), -5 *d(cohesiveness),
t'E‘./“(chewiness)lz*i TPA(Texture profile analysis) 573X
£ texture expert software 2 #4J3lH T BE AL 7+ 3
3] HHESIR, Ho]E 4L average curveS ARESIITH
(Lee CH & 1982).

7. DPPH free radical £27{gtd &4

A]&.2] DPPH free radical &7&4 %Z = A8 6 gol
70% ollEhe 24 ga 31 302 EF A $ 3,000
pmol A 308 T A EElshod, OE]erzl(wha‘[man No.
2)°ll 04543}%‘5} 22} «l oAl | mLol| /T 9 mLE
AolE F A8E whEo] A% 3 mLe} 80% DPPHES) 2
mLE Esto], o F2 3tollA 30& Ut WA F
Spectrophotometer(Shimadzu, UVmini 1240, Tokyo, Japan)
£ o] g3t 517 mmZ FEEE A3, FHEY A
2 AT old 70% olvheS ARERH AT F
FEE 2T A

DPPH t|z (1- NEZ7IY F3E
712 (%) 2N FH=

) x 100

8. HSdAl

SAANE AP BIFEAC dsl S8 wse
AR ek 1278 0] B 8¥9Ee tdeE AAEH
o AEe A Sl 138 HAlo Ho }Z]%’Eﬂ";’i
I WA 2P 1290 S YR 9% 2~3
Aol AAsl e, 338] REESIIHE Al S+ 3x3x2 cm?)
712 AF 20 cm@] WA HA|o] o} Ajate] drEE
ojgste] AlZMES FEABIL, T 7o A= HTL F
HFEA] 22 Qdjbe AT F U ARE B7FEES 819
o BRI 7 Ao R a1 73N HA 1:7b
A 5ol AdrE w2 HAas STk s A
(color), ¥H(aroma), Ttaste), F-=-& A Z(softness), W3
AJ(chewiness) 2.2 3 THKim KO % 1997).

P

9. 7| ZA}
7155 AR Z8sta} 20t ey 408 S e ®

Al Ex2)7518] %) 4] 302 A 235 (2014)

AR o, AEAA WY TP FYs)
Aot B71EE-2 A(color), THaroma), Ttaste) FHHFA QI

245190}

7] % % (overall-acceptance) S

10. SAEA

ey |
7} 3= SPSS 17.0 FARA TS o]8sto] 3
# 9 AT Toh, Bagel U mms Baw
2(ANOVA) test ThzH 9177 (Duncan's multiple range
test)oll 2J3ll 7+ AlE31e] 2435 p<0.05 FFolA A%
3t thKang BS} Kim GS 2009).

1. AlRQ| YerdE

Ago] URH3E SAH A= Table 37 2t} HIEQ9
TEGFL 4.23%, 2N L 3.66%, AL 0.13%, =
B2 1.86% = WEFSTE A7 SEEEE 36.0%,
ZehE o 5300%, 2R 0.30%, 238 1.33%2 YERT

N

|:|| ol My|wo| AR5} pH

EQ] 7w 854 9 pHe| S A= Table 49

Table 3, Proximate composition of beet leaf powder and
nonglutinous rice

) ) Contents(%)
Classification : -
Beet leaf powder  Nonglutinous rice

Moisture 4.2320.92" 36.0+0.01
Crude protein 3.66+0.66 5.30+0.04
Crude lipid 0.13+0.01 0.30+0.01
Crude ash 1.86+0.01 1.33+0.02

YMean+S.D

Table 4, Moisture and pH of Sulgidduk with beet leaf powder

Samplesl) Moisture pH
SBLO 40.16+0.752% 6.10£0.10°
SBLI 40.04+0.32% 6.26£0.57°
SBL3 40.03+0.28% 6.16£0.57°
SBL5 39.66+0.47° 6.13+0.88%

F-value 2416” 31117

YSBLO: Baik-sulgidduk
SBLI: Sulgidduk with beet leaf powder 1%
SBL3:  Sulgiduk with beet leaf powder 3%
SBLS:  Sulgiduk with beet leaf powder 5%
*MeantS.D.
Ya~b means with the same letter are not significantly different by
duncan's multiple range test (p<0.01).
“p<0.01



4. 23%, BTVl
3} 36%Jth 2ol RS 40.162 7H =4
YUERE L, 1% 71, 3% 7 Atolol M= 2231 Z}o)
7} 4&%}1 RUTE 5% H7FollA 39.662 7HE BEA LiER
W} pHE ti2TolAE 6,102 YeRtod 1, 3, 5% 7}
A 6.26, 6.16, 6.13°-% UEFSTE pHE 3H&2]47](Lim JH
o} Park JH 2011), &“2—1*471(%01 BS¢} Kim HY 2011)2}
H7Vgol S71E5E pHE aste A Y|kt

2t} $AAZE vEYe] SR
fﬂ%t%

3 ngn 7||:|:-|o| AHE
Ae =4 A= Table 59 2Th HEE tl2TolA

80912 73 =7 b]-E]-‘/‘*OUﬂ] 1% H7}rol A 63.66, 3%
7ol A 48.05, 5% H7HrlA HWEE 413002 9
oz YA YERSTHp<0.001). HIEJ7}F H7lego] F
7MErE HEs 9 Uesth ol 53 A7I(Kang
YS<} Kim JS 2011), 55 H7](Kang YS 5 2009), E74
S A7](Hong JS 2008), &7t A17](Choi EJQ]- Lee SM
2010)2F LA =, "ol HrtE= FAEe] Mo o
FOo g oje} e AE HQl Aol A4HT
AN BEJVLT Hrlgo] S7tdsE 59 Fhol
ZrolA| = AAE UERSTE o] BIE ] &7]o 7HA AL
AU HEFFQIAI A 20 o] 7 ﬁoi ARt} A=
HEQUZFF 7ol S71ed45 Fold o= asiiltt
(p<0.001). HIEQIZ}Z H7leko] 71842 By, A
5, NEE Fasiin diFEe %*—‘"XH¢7T1— A7)
A|ZA] chlorophyllo] 7Fgoll ©J3} pheophytin©. 2 T 3}%
o}(Lee ST2} Kim JE 2011) B%, HAME= ZAsta &
M= F7Fshet)], ol9k 2] HIEJAY|dAE BIES]

Table 5, Hunter color value of Sujgiddlk with beet leaf powder

Hunter's color value

1
Samples ) = . >
SBLO 80.91+1.67°%%  -1.20+0.26" 6.23+0.12°
SBLI 63.66£0.27°  -3.70+0.04"  18.37+0.04"
SBL3 48.05+0.03°  -1.7140.03°  16.38+0.51"
SBL5 41.30£020°  -0.6320.25"  14.82+0.03°
F- value 1301.88"" 5479.14™ 15812.60""

YSBLO: Baik-sulgidduk

SBL1: Sulgidduk with beet leaf powder 1%

SBL3: Sulgiduk with beet leaf powder 3%

SBLS:  Sulgiduk with beet leaf powder 5%
?Mean+S.D.
Ya~d Means with the same letter are not significantly different by
duncan's multiple range test (p<0.001).

"p<0.001

L value: Degree of whiteness (white +100 <= 0 black)
a value: Degree of redness (red +100 <> -80 green)

b value: Degree of yellowness (yellow +70 <> -80 blue)

of EAlsh HElIAAe) YPos A7) Az
Ao are & o BekH,

5. HHEQ! M7|=9| Texture &H

HEQ7IE A7) Texture &% A3+ Table 63 2T}
A&+ 20C &-27](BOD incubator, HYSCBI-81, Incheon,
Korea)ol] 2o 3Y &< AAsiy =43t

7d E(hardness)oll A= Az 2Fol= tizdolA 1.9
kgf= 718 A YElgtom, HEILE Hrbo] S
g2 FojAHog ZHASHeE 73eES 1/]_]:/]_1}:1})\]—4.(p<0.01)'
ol A4 7](Yoon SJ 2007), A=A 7](Yoon SIS+ Choi
BS 2008), EAIHHAE7](Jung JS & 2010) Fuf ST A7)
(Jang SY 5 2005) A7} =%k AHE B

o)== /\lo]/\%o/\g 7 _l_?_xﬂ_u_7‘|_ A Eelz}ol| BgHs)
o BFAS EoFo Hrle] S7tdrs aste 2
HE YeRA Aolgt AatEth AA7|3ko] dojel wet
3A o= BE ARoA 7 E(hardness)’F 7HE =4
Eptt

&% /d(cohesiveness)> RHIESQIZ}F F7heFo] F7td<e
5 Y0 R faste AHRE HATHp<0.01). ol &
#jF A7](Yang MO 2009), =2HA] A7|(Kim Jwet
Hwang SJ 2007), #2247+ A7]"(Kim YS 2008)2]
ATAFet AT ARTIREERE Az A7 =
A JeElht AA&A7)7ke] AojAS&2 Aast= AH3ES U
ERf AT

e A(springiness) ol A= A2 AF 3% 7oA

8.82 mm=E 7P GHA Yl om, AlE3He] {oH <l 2b
ol7F U THp<0.01). 1€4, 2L A7kA &= K21 =}
ol fIAo, 3UA M= 0%, 1% H7HEAA =A YEr

W$om, 3%, 5%AAe WA UERsTh A1) dof
ATE 2dAFElE @80 Frlele A BATh
zTol s AE gl {23l ztolE HolA|
Fnom, A 717 T dEAg] Hsle AL o=
et} o= H347](Bae YI2F Hong IS 2008), E74
4 7](Hong JS 2008)A7-¢} dX|¥ AE Holm A
AT Ads SR A

& (chewiness) N A= A=
2 AYAE YU BIESIVER ATl 271
TE Feo9] JI8e aste AEFE UEhth o]
= AA7I(Yoon SJ®F Choi BS 2008.), 5'——’—.4“7](Kang
YS$ Kim JS 2011), W d%A7](Lee JK 5 2000), =
A2}l 7)(Park MK %5 2002)232} U] o}%l—tﬂ Aol
FE Ad A7]Eo] **°*«l FEFOE FEZHAA o]
o} 22 A3E vehd Ao}t Aokt

1Al 5%F 7ol A 4.53 kgfmmO.Z 7 YA y

Elgtom, 2U Aol = M3 AAE Holw, 5%F 7ol
A 517 kgfmmE A YRS THp<0.01). 3LA = 3%

A% tzlA 714
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Table 6, Textural properties of Sulgidauk with beet leaf powder

Storage at 20°C time(days)

Properties

0 1 2 3 F- value
0" 1.99+£0.30* 2.40+£0.41° NV 7.07£1.27% 13.31+1.80° ™ 88.52""
Hardness 1% 1.68+0.20%% 2.26+0.40° 6.120.70*% 13.04+2.80° 112.066™
(kgf) 3% 1.48+0.30°° 2.5240.36° 5.0140.45%* 13.22+4.90° 15.1517
5% 1.46+0.35 2.08+0.40° 3.89+0.14 9.89+£0.00" 350.854"
F- value 9.561" 0.704 9.109" 1.031
0 0.30+0.02"% 0.2120.01% 0.150.02 0.11::0.00" 66.407"
Cohest 1% 0.3120.00™ 0.29+0.07* 0.13£0.06° 0.09+0.03%° 16.908"
onesiveness ’ sk
v 3% 0.28+0.00™ 0.20£0.01% 0.15£0.03° 0.04+0.01™ 30.584
5% 0.29+0.00*% 0.21x0.00%" 0.12+0.00° 0.03+0.03™ 584.339™"
F- value 2.834" 3.9727 0.428 17.010™"
0 9.51+0.22* 10.63+0.94™ 10.65+£0.57™ 10.29+£0.70" 1.019™
Springiness 1% 9.80:£0.50* 10.33+0.47" 11.3440.15° 10.56:0.44" 14705
(mm) 3% 8.82+0.06™ 10.49£1.62° 11.05+0.38" 9.07+0.50% 5247
5% 10.010.00"° 10.110.13° 10.83+0.04° 9.23+0.00% 10.198"
F- value 8.637" 0.260 2.007 6.591"
0 6.99::0.89° 6.71£1.16*™ 10.190.69*° 17.3143.22% 29.954"
Chewiness 1% 4.550.15™ 7.19+1.78%" 9.38+4.08"° 14.06:6.87" 13.043"
(kgf-mm) 3% 3.19+0.30°° 5.3740.87°%® 8.57+1.88"5° 4.7242.19% 4437
5% 5.05+0.00° 4.53+0.62° 5.17+0.05° 3.19+0.00° 1.960™
F- value 28.538""" 3277 33647 10.736"

YSBLO: Baik-sulgidduk

SBL1: Sulgidduk with beet leaf powder 1%
SBL3: Sulgiduk with beet leaf powder 3%
SBLS: Sulgiduk with beet leaf powder 5%
"Mean+S.D. ~ p<0.01, ~" p<0.001

a~d Means with the same letter in row are not significantly different by Duncan's multiple range test (p<0.05)
A7P Means with the same letter in column for each property are not significantly different by Duncan's multiple range test (p<0.05)

NS : Not significant

o} 5% H7kaol 242t 4.72 kgfmm<} 3.19 kgfmmZ o
< A3E BT
HIEQIZLE A7) 923 SAHAA= BEVHE 37t

o FNUSE AR, WA, SHANA Fashe A
G UERIAIT. A4kl Dol b 4w, 43

O
=
B A Ui, SR Pashs 2% Jehg

o, gege] Waks YeA ekg,

o
=3
Im

Q! M7|™O| DPPH free radical &%

H|EQ] A7]H 2] DPPH free radical =% Z3}+= Table
73 2t} g E=TFolA 39.46% % 7P wkon 1% 37}
T 49.34%, 5% AR 52.00%% BIEQ 7159 7l
of TVHETE FAHLR IUISIIT (p<0.001). °l=

ksl 2SS VAT JE ks FEFE A7]9(Shin
JH 5 2010)9] d723et=s A8t A& A

M40 &3l A AT(Boo HO 5 2011)04 BIE, oF
g4, Sn|, 2, S5 free radical & EA0|

S AlE ] ket e] 2] A 30 Al 235 (2014)

Table 7. DPPH free radical of Sulgidduk with beet leaf powder

(Unit: %)
Samplesl) DPPH
SBLO 39.46+3.04™7
SBL1 49.34+1.90°
SBL3 50.57+2.15"
SBL5 52.00+1.19"
F- value 25572

YSBLO: Baik-sulgidduk
SBL1: Sulgidduk with beet leaf powder 1%
SBL3: Sulgiduk with beet leaf powder 3%
SBL5:  Sulgiduk with beet leaf powder 5%
*Mean=S.D.
Ya~b Means with the same letter are not significantly different by
duncan's multiple range test (p<0.001).
™ p<0.001
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A YEST dbskAlE @444 E AlASHE BE Y = Aoz HIIEATHp<0.001). FHaroma)dl A= 5% 3
st& W& FHufstA|Nt olefgt RhEo® QIgH Wk 7htol 5330® AEHVIo] FUMdEE foFo=
s FA= Fon fag 24 RS olsATIAY A UERATHp<0.001). ©]i= 424 7](Yoon SJ 2007),
ok A2l el 2 THETHLee YA 5 2005). $4FsEAS 7} 744 7](Choi BSS Kim HY 2011)¢} LAkt o

AL e ARE H7ist] Vg e Az Fol= A7t (taste)> AR F2] 21 2Fol7F UEFHTHp<0.001). 5%
Fol S7rErE At w4 JEs A7kl A 5.930.2 71 ZFetAl Ueht HIEQ Bl o)
g ATt 7 =4 BIFERI T BEE S A E(softness)

7. HsdAt £ 3% H7REolA 4.60, 5%H bR 49302 EA
WP 74 MR HIFES A(color), ERSETE 3%9F 5% 7k Abelol oAl Atol= uEk
Haroma), HIE Bhbeet taste), FE21& % E(softness), WA 9tth ol HIESIS] Aol dfae] dEos HE
A (chewiness)e ST F57A A A= Table AR Ar|He] Hite]l Reexl Aoz dAddn
83} 2t} Al(color)S 5% H7HEolA 5.660.2 Z3HA W (Yoon SJ} Choi BS 2008). %3 /d(chewiness)ol Al 7]l
o, Hrlgo]l SIS FoH o2 Mo] Al 2 FASA AP Aok 2ol HEZLE H7bEol

Table 8, Mean sensory scores’ of Sulgidduk with beet leaf powder

Sensory evaluation

Samplesz) -
Color Aroma Beet Taste Softness Chewiness
SBLO 1.000.0°? 1.00£0.00° 1.0020.00° 1.33+0.48° 3.20+£1.97°
SBLI 2.20+0.41° 2.53+0.91° 2.66£0.72° 2.80+1.37° 3.73+1.27%
SBL3 433+1.54° 433+1.04° 4.86+1.50° 433+1.17° 4.60+1.54®
SBL5 5.66+1.23" 5.33+1.49" 5.93+1.53° 4.93+1.53" 4.93+1.33
F-value 64.614"" 53.123" 57.085"" 26.782"" 3.890™

" Hedonic scales(1 : extremely dislike, 4 : neither like nor dislike, 7 : extremely like)
% SBLO: Baik-sulgidduk
SBLI1: Sulgidduk with beet leaf powder 1%
SBL3: Sulgiduk with beet leaf powder 3%
SBLS:  Sulgiduk with beet leaf powder 5%
¥ Mean£S.D.
»a~d Means with the same letter are not significantly different by duncan's multiple range test (p<0.01, p<0.001).
" p<0.01, ™" p<0.001

Table 9. Mean acceptance scores' of Sulgicduk with beet leaf powder

(n=40)
Samplesz) Sensory evaluation
Color Aroma Taste Opverall-acceptance
SBLO 2.45+1.90°" 3.42+1.64° 3.57+2.22° 3.25+1.77
SBLI 5.00+1.53° 4.87+1.06° 3.65+0.86" 4354136
SBL3 5.05+1.08° 5.10+1.27° 5.22+1.09° 5.67+1.43°
SBL5 3.50+1.83° 5.07+1.26° 5.12+1.13" 5.12+1.20°
F-value 240177 14512 15.909™ 20.668""

" Hedonic scales(l : extremely dislike, 4 : neither like nor dislike, 7 : extremely like)
% SBLO: Baik-sulgidduk
SBL1: Sulgidduk with beet leaf powder 1%
SBL3: Sulgiduk with beet leaf powder 3%
SBLS:  Sulgiduk with beet leaf powder 5%
¥ Mean=S.D.
»a~c Means with the same letter are not significantly different by duncan's multiple range test (p<0.001).
p<0.001
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(color)o A E HIEAZFE 1%, 3% H7FtolA =4 Uk
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