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ABSTRACT

In this study, Sulgidduk was prepared by adding finger root powder containing a large
quantity of functional substances, and its quality characteristics and antioxidative effects
were investigated. The total polyphenol and flavonoid content of this Sulgidduk tended
to significantly increase with the increase in finger root powder content. As finger root
powder was added (in 0, 3, 6, 9 and 12% ratios to the control group rice flour quantity),
the DPPH and ABTS radical scavenging activities tended to increase with the proportion
of finger root powder. On the other hand, the moisture content, pH and sugar content
tended to decrease as the amount of finger root added increased. The water content
of Sulgidduk with the addition of finger root powder in the control group was 38.68
+ 0.08%, the pH was 6.34 + 0.01, and the sugar content was 20.00 + 0.10 °Brix. The
result of the colorimetric measurement of Sulgidduk with finger root powder added showed
that the overall L value (lightness) was lowered and it darkened as the added amount
increased, and the a value (redness) and b value (yellowness) tended to increase. The
measurement of the texture of Sulgidduk with the addition of finger root powder showed
that the hardness and chewiness increased as the amount added increased, but springiness,
cohesiveness, and fracturability tended to decrease. To summarize the above results,
finger root is an excellent functional food exhibiting a high antioxidant effect, and the
physiologically active ingredients remain stable during the manufacturing process of
finger root Sulgidduk and show antioxidant activity. For the expanded use of finger
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root, it is considered that 3% or 6% of finger root powder is most suitable for the
production of functional Sulgidduk that can satisfy consumer’s preferences.

Key words: finger root, Sulgidduk, antioxidative effects, quality evaluation
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31 QItHKim et al. 2016).

B Zingiberaceae)?] s|E. A&R] BAF
E(Boesenbergia rotunda)y= =, @do|A]o},
JALHAlob 52 Feotrlor L7t Hitx|o|H
(Jeong et al. 2020), B+ (panduratin)<
FAJEOZ stod(Kang et al. 2018) FAlazE 9
2] AREEIL Qloh AR &7 AR He o
BAo= Qlsto] FAFEZI EFM(Jeong et
al. 2020; Lee et al. 2020; Shin et al. 2020),
Yol A7l 50 ecmZHA AR, & 12
cm, Z°] 50 cm FEY YL 3~47] 7}A
(Kang 2017; Kwon 2019). JAZEZRE &
25t A& EA-L pinostrobin, 1,5-cineol,
pinocembrin, chromene, panduratin C,
panduratin A, uvangoletin, cardamonin &
alpinetin(Jaipetch et al. 1982; Ching et al.
2007) 8%k ofyg}t panduratin A, alpinetin,
cardamonin, quercetin, naringin, kaempferol
So] A5ttty =9 on(sa et al. 2012),

BAFEES S, I, T, ok FEAH

FHTE 5ol A¥E Hol= Zog dEA Qo
(Myoung et al. 2013; Yeon et al. 2019; Jun
et al. 2019: Lee et al. 2020). &3], AFEE=
AT AR Bt 3R& AY L QAR B7dolle
R AEA 3REERQ] panduratin AZks A=
Faolal d=tl(Lee et al. 2018), o] A&
AMP-activated protein kinase &3S 53
of PH|T BITL 43t AoE B
(Myoung et al. 2013; Lee & Cho 2018). &3St
PYAZEZRE 23t Boesenbergin A2 ofgt
=2 =3t ALY 4she AE AL HFE
FstA7]= &t okl Bkt Mohan et
al. 2020).

BAFEE= =, "=, vkt 2o, FHY
of, =HAlo} XY Fo|A 2] FEj= FZof
A7 S Qlet. $oE ghEo] E-851H A
s vt Qlar, £ FH HAFEE &
Ae] a12of kEH fRE JAGATIE A
Ho] 907 AREE|% StH(Kang et al. 2018).
T3 HEll C, ZE, # 5ol FFSH(Kim
2019), &71¢ 55, EQA, Lol 34 5
of MIZtQHO T AMES= A2 EF HO|oE 4
FoZ% FHT A71E B UtHMin 2017: Lee
& Cho 2018). Au7HA Hild BAFE 7}
AFo ALt AHEE YAFEE

= s
ZZHEXA(Lee & Cho 2018), FARE B
E

noll

719] Z2FEX4(Shin et al. 2020) 5°| IS
o|t},
webA] B AolAes A7 E H|gho] gk

e



Zste] 47]Ee Azstel S P, A,
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1. M=

2 A9l AR FARE FE2 202049 =
ZRolof| A A4 k% A|E(Seoul, Korea)2 15}
of AMESHAL, W2 E2915 1| (Icheon, Korea)
£ Aol or, A9 (Samyang Corporation,
Ulsan, Korea), 2F{Haepyo, Jeongeup, Korea)

2 ARgte] 78S Azslginh

2. WHRE HJ|Ho| Hx

BARE 92 7R A79Y Ams
Table 13 2o, A2FHL Fig. 13 &2 7
Ho=w Azt S Alme AHRIEA A

4] W] 2L9] BL ¥2 Folort 3717} &

Table 1. Formulas for preparation of Sulgidduk
with finger root powder
(g

Ingredient  Finger Ric

root i Water Sugar Salt
Sample powder ou
FB-0Y 0 500 75 50 5
FB-3 15 485 75 50 5
FB-6 30 470 75 50 5
FB-9 45 455 75 50 5
FB-12 60 440 75 50 5

YFR-0: Sulgidduk with finger root powder 0%
FR-3: Sulgidduk with finger root powder 3%
FR-6: Sulgidduk with finger root powder 6%
FR-9: Sulgidduk with finger root powder 9%
FR-12: Sulgidduk with finger root powder 12%

Fom 2o Folu Ad A 7o) Azt Al
Z R d4E 23 A717F ST AHEQ4 X
24 cm, ¥°] 4 cm)ell, EET ARE H2 F 2
cm £0|2 WIRE Yy BW WA nE
T 7l2 5cm X AR 5 cm 22 9tk =

=

| Material Preparation
| \Washingl 3 times |
| 8 hours lin Water |
| Draining flor 1 hour |
| Milling12 times |
| Sieving <120 mesh) |
| Mi)l(ing |
| Steaming forl 20 minutes |
| Proiucts |

Fig. 1. Processing flow chart for Sulgidduk with
finger root powder.

3. TAHRE 2Z= F/Iet 27/H9| OEts ==

PAFE 2% F7F 471" 100g9 80% ©f
g2 1,500 mLe H71% o2 S ya4o] &
2+ 65T 9] Heating mantle(Mtops ms-265,
Seoul, Korea)& ©l-§sto] 3AI7H4 33] F&3t
% Whatman filter paper(No. 2)2 oJZ}5}%.0.
o, Otk o] A& 40T F& AoJA rotary
vacuum evaporator(EYELA VACUUM NVC-
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1100, Tokyo, Japan)E °]-&sto] &rfE A A5t
I AL 553 2 ARt ARl AE 1]
£ F8liA -70C Y& Edoict

4. H7|H9| & polyphenol & LU &
flavonoid &% &3

BARE &% A7 47199 gts 559
Z polyphenol %2 Folin-Denis H(Folin &
Denis 1912)°] w2t &7g5tAct. Test tubedl
PAFE &g FE552 27 0.2 mLe} Folin
reagent 0.2 mL& ¥ A20lA 3:&7F §H3A|
ZH}t. It 10% NaxCO; 0.4 mL& H71oto,
o|& &3 Foll= 4087 aof dof vhSAIH
. UV-spectrophotometer(Shimadzu UV-
1601PC, Kyoto, Japan)E AF&5to] 760 nmoll
A e ST EE FAL gallic acidg
EFEEE olgsto] HF 5= 0, 6.25, 125,
25, 50, 100 ug/mL7} H=5& 2Adstglon, of
AF T4 &9l Alm 59 F polyphenol o
= TR

71" 9] % flavonoid T Davis H(Chae
et al. 2002)& WS WS w2t STt
YAZE B o8k 2&F 0.5 mLof| diethylene
glycol 0.5 mLZ 37Fet Tz IN NaOH 10 uL
S 43 37C water bathoAl 147t 59 WES-A]
71 & UV-spectrophotometer(Shimadzu UV-
1601PC, Kyoto, Japan)Z 420 nmollA ST =
£ 243519t F2EAEE quercerting o&
st HF s 0, 6.25, 12.5, 25, 50, 100
ug/mL7} EEE ZHdstlor, o] A JAH0R
H Alm 59 F flavonoid ¥FS T

M7|mo| DPPH 2 ABTS radical A7s &5

5.
AATE BT 7L 471Ho) ofrg 2250

DPPH(2,2-diphenyl-1-picrylhydrazyl) radical
2752 Blois(1958)9] wWiio]l &3sto] 753l
th. BARE ¢ g 55 0.1 mLY 0.2
mM DPPH 0.9 mL& & &%31] 37CellA 302
&S WRSAIFT. 347 2 A& HH4l ethanol
£ o] WkSAH oY, 3% = ELISA microplate
reader(Model 680, Biorad Laboratories Inc.,
Hercules, CA, USAYE AH&dl 595 nmolA &
Aottt DPPH radical &As2 thZ3 #o]
Alikste] MESE eRf Ut

DPPH radical scavenging activity (%) =
[1_(Abssample / Absblank)] x 100

ABTS(2,2-azino-bis-3-ethylbenzothiazoline-
6-sulfonic acid) radical 2752 Re et al
(1999)9] W< 38&ste] 745tk 7 mM
ABTS €93} 2.4 mM potassium persulfate
EHZ Axste] Y HlEE EFSte] ABTS
radical Fol2(ABTS")Q] B/4& sl AaolA
24A7F B BESAIFATE Ok ABTST 89S
0.7~1.0 + 0.029] F3=7} Yeid mWi7hA] 734
nmof|A HEZ= A3 FARE &2 A
7t 47199 wghE 25 0.1 mLe}F ABTS" &
A4 0.9 mLE & &etsto] 37CAA 302 &<
SAAT. F347 2 A& 4l ethanol& ¥
HRSAIFH O, & TE ELISA microplate
reader(Model 680, Biorad Laboratories Inc.,
Hercules, CA, USA)E AH&dl 734 nmolA &
A5k ABTS radical &4%2 tha3 Zo]
Aitste] WME-ERE LERA I

ABTS radical scavenging activity (%) =
[1_(Abssample / Absblank)] x 100



T oo, = O o
PYARE B H7} Ar]ge] 2x % AOAC ¥
(1990)°] whet -2 gk 105C AY 719 A%

Hog 2451907, pH= pH U]H(meter) (InoLab
pH 720, WTW, Weilheim. Germany)S °©]&
slo] 245190, gl 28 A (Rx-5000,
Atago Co., Tokyo, Japan)& o]-&3do =753t

7. 27|Ho| M =H

BAFE &2 J7F 47192 MAA (Spectro
Colormeter JX-777, Color Techno. System
Co., Tokyo, Japan)& AR&st] M=g S5
o}, A= [(lightness) &, a(redness/greenness)
# 9 b(yellowness/bluenss) &< =45t
ARE EFE Aoz wWiuHLgh 89.39, agk
-0.13, bt -0.09)= AH&SIH. < e &
£ g Samsung Galaxy S9+, Korea)s
ol-gsto] A7Eo] ks EAIZF HAA] gk
5 oto] sk o] Ao SEal FJst
=

8

8. &7|Ho| J|AXel 2REY &4

BARE 2% A7 47199 ARE 7IE X
ME x 2015271 x 1 x 1 e/} HESE A
S ok 7 1A FEEGE 545171 $18l Rheometer
Tokyo,
Japan)E AR&5F9] mastication test & shear
force, cutting testE AAISIH 1L A=(Hardness),
B2 4(Springiness), &34 (Cohesiveness), &
3/d(Chewiness), 713 Ad(Fracturability) 6=
4ottt AME ZEI32 R.D.S(Rheology
Data System) Ver 2.01 o]-&5}to] AA|5FALT.
Table Speed= 110 mm/min, Graph Interval
2 20 mm/sec, Load celllmax)= 10 kg2l &

(compac-100, Sun Scientific Co.,

T AT 3 ARE o]
217} 38 W ESAsle] WA= eyelct

3 dojxl HE 7AH, olgkekd
A9] 24 A= SPSS (Statistical Package for
Social Science)Z B 45t X st3ct A

AT Bt £ BERAE HEAGIAAL, BAA #
o HHLS LY iR B4R (one-way analysis

of variance)S 3t T2 Duncan®] th& AA wt
< o]-8sto] p €0.05 FFoA A= A5

o 23 9 313

1. Almol 48 81, pH o Y

PAFE BE A7FEE Dol Axg A7)
go] £7 3F, pH ¥ 9EE 4% Zdi=
Table 29} At} PARE BLE H7iohA] o=
279 +E k2 38.68 + 0.08%% 7F =

1
St YARE EIo] 15 @02 2.51 + 0.05%
o|xl, A7} #E T 30.45 + 0.14%=
Aik= AXSHA] ¢2) A7HRe] dRE FARE
T2 tfA46t7] el BAFE £49 H7t

| 371855 58 o] Ro}

Zct. o3t A= AAF BE-E e AV
(Chae 2019), ApMgat 22 471 7" (Hwang
2013), vptetelnt 7k H7F A71E (o & Kim
2013), A= 2% H7 A71H(Ahn & Lee 2014)
o & FF 34 ATt FARE Folqit

~

H
U
o

Rha & Kang(2014)& A7|9 A% A] S8 F
o] Zpol= Az o] £l o3t Aoz FARI]
H|sto] Bz o] £ o] Wa B¢ FAR]

Aol FMASE A9 S FFL P
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Table 2. Moisture content, pH, and °Brix values of Sulgidduk with the addition of different

quantities of finger root powder

Sample Moisture(%) pH ° Brix
FR-0V 38.68 + 0.082%% 6.34 + 0.01"%2 20.00 + 0.10V*?
FR-3 38.24 + 1.10° 6.32 + 0.01° 19.60 + 0.20°
FR-6 37.00 + 0.09%* 6.21 + 0.02° 19.57 + 0.06°
FR-9 36.60 + 0.25" 6.17 + 0.02° 19.53 + 0.06
FR-12 3599 + 1.24° 6.14 + 0.01° 19.43 + 0.12°

USee the legend of Table 1
DAll values are expressed as mean +

SE of triplicate determinations.

Ya—c Means in rows with different letters are significantly different (p<0.05) by Duncan’s multiple range test.

StA Hi= Zolgal sieith. 47199 pHE iz
0] 6.34 + 0.012 7P A Yepigon, 34
FE B 3% 37F 47192 6.32 + 0.01, 6%
A7F 47198 6.21 + 0.02, 9% F7} A7ES
6.17 £ 0.02, 12% 7} 27192 6.14 + 0.01
=z ﬁJﬂ_E,'-_E _ELUP 247]-%:0] 5.7]:81—4:& _ﬁ__q]z—]g
2 Qo d7|"o] Mgt YAFE FEo
pHE 5.99 + 0.07°0]1, B71&9] pHE 6.50 +
0.022(Z7H= AAISH] &) FAFE +Ee

pH7F &7F2] pHol Hlste] Wot7] &) BA
FE F29| 37| 371845 4799 pHe
oAz 207 HRlt o] T2 An:= & 7HE
A7} A71¥(Lee & Kim 2011), SE71% A7}
719 (Lee et al. 2010)9] AL} TR E &
o F7Hgol S71d5 pHRlol frold o A
o Aot

AR wHol Ekel s 47t
& A7]"(Song et al. 2016} 349l B H7t
ol Z71er5E pHE S7t6tnt. A71H9] pH

= Hrlols BAR Y] 9 wob M7Fe] £71
stof] @} pH 571 32 AAEE Zog Holt),
4719 9] *Brix= 19.43 + 0.12~19.60 + 0.20

9] HAE Uetdlor, ZAFE BEE H7FsHH
= &9 °Brix= 20.00 + 0.102.& 714+
ko, YAZE B9 Hrio| 7S
ravsto] 3% H7F A7192 19.60 + 0.20, 6%

1:1\I t:lH‘ &f

H7F A71HL 19.57 + 0.06, 9% F7F A7
19.53 + 0.06, 12% 7} 2719 19.43 +
0.12% 7% @A yeton JARE B8 37t
T 7S “Brixe A4aste AIellou 7t
F7HE AteloflAls FolA ]l AtolE Holx] Qigt
t}. BFHo|| of2E H7F A71H(Yu et al 2017),
ZHA =kl A7 A7]19(Kim et al. 2019)2 &
2 H7}efo] 27148 Brixe AsH= 7:10(;;_
Holoh A719of 7Rt YARE 289 “Brix
L 1.67 + 0.0601T, B7}29] “Brixk 1.54 +
0.028(A¥}= AXSHA] g5) A7 Az &
o7t FAEE9 T kol W7] wiEel “BrixOl
£ FFE A HAA] F2 A= oA o]
2gt Axe 4HlE F7F 271"(Lee et al
2015)9] A% tixtat H7HE 1ol A719e] &
T Aol7} YAtk At fARE Aol

2. 27|H9| 0jEts =229 F polyphenol
Z flavonoid &

BARE &9 J7F 47199 ok 559
% polyphenol®t % flavonoid §FE &
AT= Table 33 Aty FYAFE 474 94 &
polyphenol 2 272 152.36
mg GAE/gIL, 3, 6, 9, 12% =°2 %A

TE e AR 47189 ofshe £3589 &



polyphenol®] g&2 Z+7F 179.86 + 3.16 mg
GAE/g, 188.06 + 6.91 mg GAE/g, 203.80 +
2.42 mg GAE/g, 213.26 + 7.21 mg GAE/g°
2 PARE E99 Vgl IR E F
polyphenol ¥¥HF2 3718Z Hoh AT

T A7 7199 g 589 &
St fgix+o] 0.68 + 0.017 mg QE/goldd
1, 3% H7HA2 1.38 + 0.03 mg QE/g, 6% 3
7HE 1.85 + 0.10 mg QE/g, 9% H7H-
3.06 + 0.07 mg QE/g, 12% 7S 3.65 +
0.26 mg QE/gl & BARE FLo| H7igo] &
7V45 & flavonoid ¥ S71FE B
o2} FAISHA Ao E S H7IR A719(0
et al. 2017), o}24o} £ A7} A71"(Hwang
& Hwang 2015)9] HASE FARS] H7lEfo] &
7V&<4% % polyphenol®} % flavonoid 3ol
7kttt Hasieith. 23E Zﬂ"]a};‘] iy
ARE 2 Ao AAEEH BARE o FEEY
% polyphenol %2 72.09 + 2.43 mg GAE/g,

% flavonoid

Table 3. Total polyphenol and total flavonoid
contents of Sulgidduk with the addition
of different quantities of finger root
powder

Total polyphenol Total flavonoid

Sample (mg GAE?/g) (mg QEY/g)
FR-0Y  152.36 + 5.189% 0.68 + 0.017°
FR-3 179.86 + 3.16° 1.38 + 0.03¢
FR-6 188.06 + 6.91° 1.85 + 0.10°
FR-9 203.80 * 2.42° 3.06 = 0.07°
FR-12 21326 + 7.21° 3.65 = 0.26°

USee the legend of Table 1

PGAE: gallic acid equivalent

JQE: quercetin equivalent

YAll values are expressed as mean * SE of triplicate
determinations.

Ya-b Means in rows with different letters are
significantly different (p<0.05) by Duncan’s multiple

range test.
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% flavonoid T 28.97 + 1.20 mg QE/g=
EAREQ] FAFE 2 72 HA799] 4kst

20| 7ol Ao WzuolAr,

3. A7|"o| O|EtE FE=
radical 2Ms

BARE EUS A7I_ 47199] dgE &
E9] DPPH radical &7 % ABTS radical &
As &4 ZIE= Table 49 Zth DPPH
radical £A5NA RS 3.15 £ 1.93%=
e, 3, 6, 9, 12% F7E=olAeE 244
15.29 + 0.50%, 23.13 + 0.81%, 32.40 =+
0.40%, 37.43 + 0.98%Z% Ut} YAZE 2
H71Fo| @2= DPPH radical £75°] &
Aoz F7IeIl. YARE 4799 o
Z£59] ABTS radical 2752 tjx0] 8.36 +
2.30%%2 7P W2 g2 UEAAL, 3% 6%=
H7ksto] Azt A7HoA= 22 47.59 +
0.91%%} 67.85 + 2.94°] ABTS radical %A
23S UERlTE 9%t 12%%1 A7 "M = Zt

O] DPPH % ABTS

19

Table 4. DPPH and ABTS radical scavenging
activity of Sulgidduk with the addition
of different quantities of finger root

powder

DPPH radical ABTS radical

Sample scavenging activity — scavenging activity
(%) (%)

FR-0V 3.15 + 1,932 8.36 + 2.30°
FR-3 15.29 + 0.50¢ 4759 + 091°
FR-6 23.13 + 0.81° 67.85 + 2.94°
FR-9 3240 + 0.40° 9441 £ 0.14°
FR-12 3743 £+ 0.98" 94.65 + 0.09°

USee the legend of Table 1

DAIl values are expressed as mean = SE of triplicate
determinations.

Ya-b Means in rows with different letters are
significantly different (p<0.05) by Duncan’s multiple
range test.
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Zy 94.41 + 0.14%, 94.65 + 0.09%2] ABTS
radical &7 8/44F Hof YARE FH 7t
ol Hl#|ste] ABTS radical 47 8/do] 571t
= SRIsI3I). o]e} o] PAFE £ 47|59
FAE} B 943t A2 YARE 28 JUhF
o] Z7lE % polyphenol?}t % flavonoid
slgfo] Z7}ol7| W&l Aoz x| oAt &
5] BAFEo|= et a7E UEhlls AEg
4 44l flavonoid 3FerE0] 519 & A &
Asta, 1 F 59 flavonoidE chalcone,
falvanon ¥ flavonesgtal RESIHTHChahyadi
et al. 2014).

4. H7|HOl M

BARE 9 7R gsto] Azt 47
o] ML= Fig. 2 9 Table 52} &t} Fig. 2+
BAFE Bo5 7leto] Azt 47199 Y

o] Yehd Mzolt} Table 5+ PAFE B4
H7¥sto] Azt 79| Mg S47F 2Hto]
o} 9=E YEllE L3k(Lightness)2 d)Z0]
92.02 + 1.222 7V %7 ZY=901, 471l
3, 6, 9, 12%2 J71&45F 76.17 + 0.42,
77.90 £ 0.69, 72.17 + 0.89, 67.02 + 0.41=
Al 7]l fojA o g ashs AE Btk 4

Mg b

o] &9 g

-0.52 *

a%@f(Redness)d] A3+ tiz+
0.022 7} ygkon 1

ARE €2 A7HEeE g2 093 + 0.06
0.182 foldog Fopxr} =S
YER= bik(Yellowness)> 2= agl{Redness)
o TR R di242e] 6.82 +
wotor PAFE 7Kgl 3, 6, 9, 12%2 37t

~4.82 +

gol wet 17.22 +

+ 0.23, 26.55 +

0.18, 20.05 £
0.2602 Yeh} fo8oz

0.0602 7%

0.17, 23.04

Z715t). £ A7) G WARE B 4
of Al 27 23 1ghe 5091

3.79 £

0.13, b& 19.99 +

+ 0.32, agke
0.292 JUeEd=

Fig. 2. Exterior view of Sulgidduk with the
addition of different quantities of finger

root powder.

Table 5. Color values of Sulgidduk prepared with the addition of different quantities of finger root

powder

Sample . . a b
(Lightness) (Redness) (Yellowness)

FR-0Y 92.02 + 1.227%% -0.52 + 0.02° 6.82 + 0.06°

FR-3 76.17 + 0.42° 0.93 £ 0.06° 17.22 + 0.18¢

FR-6 77.90 + 0.69° 2.05 + 0.08 20.05 + 0.17°

FR-9 7217 + 0.8%° 3.02 + 0.08° 23.04 + 0.23°

FR-12 67.02 + 0.41¢ 4.82 + 0.18 26.55 * 0.26°

USee the legend of Table 1

PAll values are expressed as mean * SE of triplicate determinations.

Ya-b Means in rows with different letters are significantly different (p<0.05) by Duncan’s multiple range test.



dl(@she AXEHA k), BARE L] Mw
7} 71w Mol JFE vH Ao HAlr: =
A 70A Buke A71sk A7)"9(Park 2010), =&
Eﬂ 2229 A7)5t A7|"(Park & Rha 2016)2]

P& FAR Bige] SRR 13k A%
Q I, agF b3k Z7elatks AT ATl &
ARE AR Bt

N

5. A7|H9| 7[AXQ EEEY

BAFE &9 Arkgs 29 3 47199 714
ARl FHELS 54T 4= Table 63 2t
Hardness(3%) &4 A, IAZE BT 12%
A7} 47198 A7} 3,238.81 + 232.77 kg/em?
2 7P w9k, OtE o8 PYARE £ 9% A
7F 7192 3,012.28 + 118.13 kg/cm?, BAF
E 29 6% H7F A7]92 2,788.32 + 260.91
kg/em?, BAFE BT 3% Hrt A7ge
2,545.68 + 240.51 kg/cm’& 2AH, %
T2 2,318.51 + 203.88 kg/cm’Z 7FF WA
S= Qi) B S8R 7HRE R A1Y
(Park 2010)7} E&AF o 29 71 A7]9(Rha
& Kang 2014)2 37Fgo] 371845 Aot &
ofA| &= A HATHA 3FAL}. Springiness(8E

) 274 A3 BARE BT 3% W} Dge

[o)

Table 6. Mechanical texture of Sulgidduk with

THRE 22 VIRt 27|Ho FESY & Stelait 265

~J

3.16 + 4.06%= 7 =911, oo g g
FE BT 6% H7F A71E2 69.02 + 5.20 %=,

F7-201.33 + 30.39%% S=UL, BAF
E B3 9% H7F A7|9L 56.64 + 591 %, I
AZE BT 12% d7F 27192 45.16 + 3.17%
A 24590tk Cohesiveness(S34)

24 A3} JR2FL 74.20 £ 3.16 %= 7FF =

+ 5.84%, oﬂ—Eﬁ T 6% 147} Hﬂ

tg1%60 83 £ 2.32%, YAFE BT 9% 37t A
+ 1.29%, BAFE BT 12% A

7H A7 44.61 + 3.33%E 7 A S
At o]} FAFSHA HAIAL 7HRE H7IRE 27
g2 F7kgol 7S S840 Wolkl= A
TS Bt SPcKPark 2010). Chewiness(R 3
Q) 54 A YAFE BE 12% J7 71"
535.01 + 37.59g0& 7} &9k, Jrk3og
BAFE 2 9% H7F 71" 498.26 +
31.80g, BAFE EZE 6% H7t ArtES
440.00 + 29.30g, WAFE BT 3% A7} A7)
H2 409.23 + 9.79g2 YEIFOH, xS
342.88 + 33.70gE 7FF A =AH=Qh
Fracturability(ldA) &4 23 IAZE B2

X

3% H7F 471" 67.88 + 2.81kgZ 7

o}
A

the addition of different quantities of finger root

powder
Sample Hardness Springiness Cohesiveness Chewiness Fracturability
(kg/cm?) (%) (%) () kg)
FR-0Y 231851 + 203.887% 61.33 £ 30.39® 7420 + 3.16* 342.88 + 33.70° 66.28 + 3.12°
FR-3 254568 + 240.51¢  73.16 *+ 4.06" 70.69 + 5.84° 409.23 £ 9.79°  67.88 + 281°
FR-6  2,788.32 + 260.91™  69.02 + 5.20°  60.83 + 2.32" 440.00 + 29.30™ 59.65 + 547°
FR-9 301228 + 118.13° 5664 = 591 5276 + 1.29° 498.26 + 31.80° 54.33 + 3.12°
FR-12  3,238.81 + 232.77° 4516 + 3.17° 4461 + 3.33¢ 53501 + 37.59° 47.69 + 4.84

USee the legend of Table 1

DAll values are expressed as mean + SE of triplicate determinations.

Ya-b Means in rows with different letters are significantly different (p<0.05) by Duncan’s multiple range test.
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3.12kg, BA

6% H7F A71H92 59.65 + 5.47kg,
BAFE B 9% H7F A7|HL 5433 +
3.12kg= YERton, JARE £ 12% A7t
+ 4.84kg2 A =H=UC}
olgel &% éﬂn BATE 37lgo] 71etl o
2t A7199] A=t AL S7heta, e84,
oA 9 AAAL A= A e I
AFE BZ H7Fgol 9% oldel A7ge ddt

I, IS0 2 22 66.28 +
_1—?'___

Iv. 89F 4 F&

3 QATolAE 754 BHol Tk g
2= Bug Wite] Wldg Azl
BATE 9o Paok A3t L FAEHS ¢
oRSIct. 7Rl HATE L%, 3% 6%
9%, 12%)°] H7IEge sl Azt PAFE
W1 o Fael B dole e
ERECEE] 4
=437 22 A4S 2% AnE aokiu
chet 2t
polyphenol =2 djxe
5.18 mg GAE/gOLT’_ gAZE
St A71Wo] 42 213.26 + 7.21 mg GAE/gi
UetgtoH, & flavonoid T2 x| 3¢
0.68 + 0.017 mg QE/goli, WARE =t
12%E A7Ket 47199 H$ 3.65 + 0.26 mg
QB/g® R} B7ieo] 27Keo] wet foldo
2 &7l A4S 94 DPPH radical &4
59 AL 22 3.15 + 1.93%, BAFE &
T 12% A7HE2 37.43 £ 0.98%= PAFE &
W& H7134== DPPH radical £7%5°] S7t5
= A%S 59tk ABTS radical 2459 A%
T 2T 8.36 £ 2.30%, BAFE B 12%

= 37

K o
é
B
s

% 52.36 +

H7HEE 94.65 £ 0.09%% PYAFE £29] H|
80| Eold4E ABTS radical &7 %50] Z7)5}t
k. ”Jﬂ—‘T——E 29 A7t 471w #4
= AFEY fYxdo +E 2 3868 +
0.08%, pH= 6.34 + 0.01, %= 20.00 + 0.10
‘Brix® YElGT B PAFE HriFo] St
TrE FE S pH 9 = d4oke FF
< Uetdth JARE 23S HUis Arg9
A 27 Aoz 7o S-S ARt
202 LgH(Lightness)& WolA o} F%om, agk
(Redness)®} b%,%(YeHowness)2 oA = BY
= 7K A7

o] ¥

x E/\—l
-

of!

l

¢

¢

e AR e A2 Sl A
JHol SgHOE GAHo] P BHE vt
St gIst 2H2)
e 7154 47199 Ao

t BAFE BLE 3-6% W7ok Zlo] 7 A

N
(1
it
_|q
I
>
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