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Quality and Characteristics of Madeleine That is Helpful for Hypercholesterolemia Using Ginger Syrup

Hwa Jung Lee, Eun Bin Park, Soo In Ryu’ and "Jean Kyung Paik”™"

Graduate Student, Dept. of Food and Nutrition, Eulji University, Seongnam 13135, Korea
“Center Director, Seongnam Food R&D Support Center, Seongnam 13218, Korea
“dssociate Professor, Dept. of Food and Nutrition, Eulji University, Seongnam 13135, Korea

Abstract

As cholesterol intake increases, the prevalence of hypercholesterolemia is also increasing. With increasing food selection considering
health, consumption of functional foods that can help health is also expected to increase. Ginger is rich in minerals (such as potassium
and magnesium) and antioxidants. Antioxidants have been shown to be effective in lowering blood cholesterol levels. Therefore, we
would like to produce madeleines helpful for hypercholesterolemia by adding ginger syrup to madeleines recently consumed as
desserts. In this study, the quality and characteristics were analyzed after making madeleine by adding ginger syrup at 0%, 5%, 10%,
15%, and 20%. Baking loss was significantly reduced as the addition amount increased (p<0.001). The pH value decreased as the
addition amount increased except for the 5% added group (»p<0.001). The b value of the chromaticity showed a significant increase
from the 5% addition group (»p<0.001). Regarding textures, hardness (p=0.006), gumminess (p=0.001), and chewiness (p=0.001) all
decreased as the addition amount increased. Regarding antioxidant activity, polyphenol, DPPH, and ABTS values were significantly
increased as addition amount increased (p<0.001). Consequently, Madeleine using ginger syrup rich in antioxidants is expected to
help health.

Key words: ginger, madeleine, hypercholesterolemia, quality, characteristics

N =2 AE|EEZ0] 9HEL 20108 11.7%, 20149 12.9%, 20194
21.9%= 27} 1 UYSE B 2= QITHKOSIS 2020c).

Syt ARIEE 194] o)) IFAaE 1Y 3T B & A7} A73Ale] tigt QlAlo = WSyt AZch sESA
% A FH2HE AF vlgol Sk ok A Al FRNA AR 75 AR AR ERALIA A7
ZollA AAISE AAZFERAL] BAAE T B A Zof et 2018 E FAE AHEY ‘HFolty 37.5%, E2
A AmEE 20104 45.5 g, 2014 492 g 20194 51.5 Holth 53.7%, ‘o> Wy 72%=2 ATt JERFTHKOSIS
go &2 F7Fstal Q1O H(KOSIS 2020), T AHE Fat A5 2018a). 12|12 ‘AL 9ol 241 7H Hetbes 3
2 35} 201492 2674 mg, 201930 2855 mgO. &2 Z|A of 2018 0= 1 HolTh 37.9%, ‘WIS TLTP 38%E S
B2 A% 2716t Y AL B S ITHKOSIS 2020a). 5191 0.1 (KOSIS 2018b), 2019~2020 RALf AL <S4S
olof| whabA] HITHE-L 20109 31.4%, 20149 31.5%, 20199 HS 0 22 U JorHBRS 785l HolrhEhs Ao
34.4%2 Z7F5F9I(KOSIS 2020b), oA A EZ & 12 <13 Holth 37.5%, ‘Wi 1HTP 42%= G5 THKOSIS

' Corresponding author: Jean Kyung Paik, Associate Professor, Dept. of Food and Nutrition, Eulji University, Seongnam 13135,
Korea. Tel: +82-31-740-7141, Fax: +82-31-740-7370, E-mail: jkpaik@eulji.ac.kr
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2021). o|A ¥ AW} SHAEHES BHAHT 7 A
HT TS AHEESFY fEECl S7ksta AR A
7ol gt AT} A A" Al A7 1125k H|EO]
S7FekaL = AR Hop Ao E30| He 754 AE
o] IAT A A F7HE AR HojZth

AL B &5l AE2 579 3 9 71
Uo] Wol o] &E 1 U= 7|5 4d0] 2 A= F shuoltt
(Kim 5 1991). -zl A= e 2+E 229} gt}
7, AA T Hge oA AREE AL Q1o H(Kim 5 1991),
sesquiterpene™+ 5-2] ®FAIE-1} gingerol, zingerone, shogaol 5
9] /g0l ehE o] Qo] E/2 & L-7]A siETH Connell
DW 1970). | 25-E] Tzt o= B4}, A7 53t 22
EFAEoIY 71K, 7] A 5o AHESHe § g o RR
ARE-E| 1 THSung KC 2010). 372 A4S 2H8(Kim & Anh
1993), @& ZYAHE 4 GHLee 5 2020), FIZE
(Jung & Park 2013), 3F2+-&(Sheo HJ 1999) 59| B5=
itk g4 glom, K, Mg 5 F7]&o] F55k1l(Sung
KC 2010) 34k} A o] whe A 0 2(Kim & Anh 1993) &
A Aok E3L T Ao A= =2 (Jin T 2004)2} ofZ o}
(Ju 5 2019) 5 F4te} Aol TR AEE0] EF FHA
HE $£A& Y5= ° 237t ok B EQIth

A TPA0] tEAQ HAER IR HEL}
9, A g0l 7HH| BYeE 9] T F7]E(Kang
& Chung 2020), < TAEZ wo| AH]E| 1 thJun KS
2019). 71573 e it A3t LT EZBac &
2016), B-501F(Lim 5 2012), £YE(Kim 5 2014), 14}
A (Kim 5 2016), X137 7}F(Kang & Chung 2020) 5°] ©]F0]
A2 QAeloy, A7EE A7k 7154 viEdlo] g A+
= &otE7] d&h

olof Wzt 2 A= A ol&
A7te AEYAHEESO) E20] He 76
AzoiEar, npEAo] F7]EA, 9, AR, pH, Ak,

FASE JEN B L SHL Lolru ek

rO[l
o
N
A
}IL‘
[o
0,
2
I,
ftgo
fu

HiH

M=z = 2y

-
>

HI

iz & M=

1) A=

E AYo)|A ARESE Al 7= 2022 of] A7 (Brunchkitchen),
7 H(Gompyo), AEHCT cheiljedang), ¥|©]7d 1-9-H (Choyafood)
= 210 T HE(Arla)?} GZ(YIfood)E JHAl &4
Aol TYstol AL,

0% SFAEIUIBA

=

A71sE nhEdl2 Lim 5(2012), Ryu 5(2018)2]
Az ol&s AAHY HlES 0%, 5%, 10%,
15%, 20%= A2}, ZH2he] A =o] vighe]-&-2 Table 13}
2ol stleh. AExWH-LE Fig. 13} Zon, WA gz dgZ
o] AZS W T Ao W Y7, wo|H oh-v, 874
S Hol At YR 5 HEE 39| Uiro] Yo

T BESS QAo A 1587 FAAKIS FAAIRD RE

S THA 3 W 4 oA WIS A ASH niEdl Sof H
B9} A7IRE HIE § BFHUE o &9 ¥ES vl &
of A Y=ok AE 180k, ofFAE 170=E dE °F
(FDO-7103, Daeyung, Korea)ol| 4] 15827F 12 & Al.20f A4
Ale}, 42 vpEAL AHE7]o) Yo Aenpoz Ay
of AFSC
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Table 1. Ingredients composition of madeleine added
with ginger syrup

Ingredients (g) N Samples
GM0"  GM5S?  GMI10Y GMI5Y  GM20”
Flour 50.0 47.5 45.0 425 40.0
Ginger syrup 0 2.5 5.0 7.5 10.0
Butter 50 50 50 50 50
Sugar 50 50 50 50 50
Baking powder 1 1 1 1 1
Egg 50 50 50 50 50

D GMO: Added with ginger syrup 0%.
? GMS: Added with ginger syrup 5%.
% GM10: Added with ginger syrup 10%.
Y GM15: Added with ginger syrup 15%.
> GM20: Added with ginger syrup 20%.

‘ Mixing eggs and sugar ‘

y

‘ Adding whaet flours, ginger syrup. baking powder and mixing ‘

‘ Adding melted butter and blending ‘

y

‘ Resting for 15 minutes in a refrigerator ‘

‘ Panning ‘

¥

‘ Baking in a preheated oven at 180°C on top and 170°C on bottom for 15 minutes ‘

Fig. 1. Preparing procedures of madeleine added with
ginger syrup.
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1) OkSEIe| 27| aa
ARS W7V vhEe] B7] £41L Kim & Kim(1998)
o 7ol 48T UG ol WA ok ¥
A Aol B B £AT FAMEE o] 4L o]g3
At
Doughweight — Madeleine weight

Bakingloss (%) = Doughweight %100

2) OISO $E5H2t pH I Sz

WAAE A7k vkl RS AOACH (19842

wpol ek ARt E o E Sgekrh AR o 3 g2
HeFA A o] gol Eeto] @ E(LO-FS150, LK Lab, Namyangju,
KoreayZ ©]-&5f 105CoJlA AZ5}3t}. pHi= A& °F 3 gofl
55 27 mLE 42 T pH meter(420 Benchtop, Orion
Research, Beverly, MA, USA)& 0|83l =431t G =
A& 9F 3 g& 7S 27 mLo| A2 & GEA(PAL-1, Atago,
Japan)E o] &5t o, 7+ AR E 33] WHE S5 Hdt+

HEQAE YERY I

3) }_E{|0| M

73S 715k uHEe] ME= A EA(CR-170, Minolta,
Osaka, Japan)—‘% 0]-8-35f] L-value("§ ), a-value(Z A ), b-value
@D 38 915 Sgetolnh 24 A A8T EE W4
T(standard platey2 L-value=93.00, a-value= 0.3125, b-value=
0.531°]%1t}.

4) OpSRe| FFY
A378e A7t rREdlY] 2 A2 3x3x3 em=Z AHE A
=E CTX Texture analyzer(CTX, Ametek Brookfield, Boston,
MA, USA)E o]|-&35}o] TPA(Texture Profile Analysis)= Table
29) 220 Wiol 38] W= =Stk WA, A,
SHA. a4, A4, BUAe ZPstat

—_—

5) OI=al9| &atst
= 71t n=dY] gAsk=s § &9 9ss, DPPH
gz 249, ABTS gtz A4 9Z 33] ¥HE S75H3iTt
% E9 &2 Folin & Denis(1912)9] ®HS 38510 A|
Z 04 mLoj %5 04 mLE ¥-& 3 Folin-Ciocaletu reagent
0.4 mLE F7hof E9det & A2o4 587 At} 1 &
10% sodium carbonate 0.4 mLE 713 &g5to] 4204
3087 A5 § B30T A (UV-1800, Shimadzu, Japan)=

oz,
0¥
o
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¥

Table 2. Measuring condition of madeleine added with
ginger syrup

Measuring Condition

Trigger load 10 g
Distance 5 mm

Start position 0 mm

Trigger load 10 g

Test speed 30 mmy/s

765 nmel A FFEE %Xﬁ‘}oﬂ‘:}
DPPH 2tt]Zr 42422 Blois MS(1958)9] HH-S -3-835}

o A& 0.3 mLoj 0.2 mM-J DPPHE 0.4 mLZ &%}o}oq

T2 2700A 3087t BHAIX] & 3= A|(UV-1800,
Shimadzu, Japan)&2 517 nmollA] SF=E =459

ABTS 2]z £ 722 Verzelloni 5(2007)9] ¥ 3-8
olo] A} 74 mM ABTS 8943} 2.7 mM potassium
persulphate -8H-Z 1:12 23}6to] Ho] £435] 0] 4] ¢F
L ZAA 1447t FA3te] ABTS %ol FAAA
ABTS 2}tt|Z 849 F3F=7} 734 nmo| 4] 0.7~1.00] HE=5
50% Het2= 5]45to] ABTS 8H-& AR5 A= 0.2
mLo] ABTS €9 0.4 mLE ¥o] 10852t Hh3-A171 & 734
mmol| A FFEE SAoH

6) SHEA

B @79 48 Fohe 35 9sje] 2L, SPSS
22.0 package(Ver. 22.0 for window, Chicago, IL, USA) =1
He olgsto] 2t7 At A4S 53 BHRELAR
e At;. 594 HAL ANOVA(One-way Analysis of
Variance) B4 Sod, A2 719] (<0052 Slste]
T p<0.05% -2]2 2o]7} Ql= F=of tidfiAl= LSD(Least
Squares Distance) 4 ®PH O 2 AT HA S 5}t Pearson’s
correlation £ 0 2 ATAE BA5}9 )

=}
=

Kl

2 o
1. 0= F7| &4
AARE A7kt vEde] #7] £4E &334

Table 33} Zt}.

7] £4L 0% H7HE 0.35%, 5% FA7HE 0.41%, 10% 4
TR 0.41%, 15% H7HE 0.42%, 20% A7t 0.44%2 e
o} 20% H7FEolA 7HY =A UERE AL, 0% d7FEelA 7F
A A Uehg o, Jrleko] MRS fojd o s 37t
519 TH(p<0.001).

2
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Table 3. Baking loss of madeleine added with ginger syrup
Samples
GMO GM5 GM10 GM15 GM20 P
Baking loss (%) 0.35+0.00*) 0.410.00° 0.410.00° 0.42+0.00° 0.44+0.00" <0.001

D All values are meantS.E (standard error) of 3 times.

*dMeans in row by different superscripts are significantly different by LSD (least significant deviation) at p<0.05.

B5olES H7HE FEA(LIm 5 2012)9) SOl £ o
T} o] Flepol Wold4E #7] £4o] F7kshe AL
sob 7R St F74E5S ARl XY S0
& 918 SEakero] HobwA #7] £4o] S/t Aow

A=

SBSHFRS 0% A7E 15.06%, 5% A7t 13.16%, 10%
A7 15.16%, 15% 7L 14.10%, 20% A7HE 15.37%%
UrERdTh. 20% A7hol A 714 A YeRETL 5% H7ko]
A 7V 9A depkon), fel4el Aol wolx| ggrth
(p=0.859).

pHE 0% H7HE 8.14, 5% H71E 7.94, 10% H71E 8.20,
15% A7 7.94, 20% A7 7912 YERGTE 10% 7200
A 71 7 e 20% 7201 71 @A et

s AYAT F BHOIEL Woe FEULim 5
2012)7 752 71t W (Han EJ 2012)9] ¢ &2 A+
o} §YsA Arhrel Frhdol Z7ketEA nhede] Sk
stgo] Z7lete ATE YeryTh B AT AT 3 473
of s-pgero] QJake wot A7k e] H7H|go] Z7teiRA
nhSdle] Sugleo) Z/e1 ARS Kl Aoz Aztwn.

pHE Bol5e @713 thsa(Lim 5 2012)7} Q4 <)
& 71 TS A(Kim 5 2016014 A7keo] S7Fa4E
pH7} ZAsHe ATHE ehith A7He] pHE 602(Lee 5
2015)2 A7ke] pHoll a4 wo} nhE o] pHrl Waket A

o= AtEgch

DT 0% A7RE 2.57, 5% A7 3.10, 10% F7HE 2.97,
15% H7HE 2.87, 20% A7FE 31302 20% H7HLolA 7}
& = 0% HA7RNA 7T WA UEtE T Ay AT 5
A7V 2E A7F5E 478 (Han & Kim 2011)0] 4= 73] 4
7Hl&o] S7F5H gho] as] 2 AFebs thE AnE Y
ERyict.

3. OISdIe| Mz

73RS H71et nHERe] MEE S5 3= Table
594 &t

L-valueol A 0% H7}2-2 8528, 5% A7 83.24, 10%
A7V 8341, 15% A7 82.74, 20% H7}-L 79.86.0.
2 Yebgth 0% H7kolA 7HS A UEREIL 20% 27t
oA 7 WA yeRgow, 10% F S AlQskal A7t
Fol T7IErE FIH & TFAFTHp=0.002).

a-value= 0% A7FEo| A -5.65, 5% HA7FE -5.59, 10%
M7V -5.66, 15% A7FE -6.08, 20% A7FE -5242 1
EFSLTE 20% H7HEolA 7S A eI 15% A7kl
A 7V @A YErstT

b-valuel= 0% H7HEo)A] 31.95, 5% H 71 30.80, 10% 3
TV 31.55, 15% A7HE 36.18, 20% A7HE 37.272 VERGTH
5% H7HEolA 7 @A UERE AL, 20% F7FEOlA 7S
EA Uebgom, 0% H7-S AlQjstal 7ol S7H
= fogog Z7HtThp<0.001).

A AT F B5orES A7t vREE(Lim 5 2012)0014]
L-value= 59 57t 37145 Fraoks 237 vt &2

Table 4. Moisture content, pH, sweetness of madeleine added with ginger syrup

Samples
GMO GM5 GM10 GM15 GM20 p
Moisture content (%) 15.06£0.57" 13.16+0.38 15.16+0.45 14.10+0.09 15.37+3.57 0.859
pH 8.14+0.01° 7.94+0.02° 8.20+0.02° 7.94+0.02° 7.9120.04° <0.001
Sweetness (°Brix) 2.5740.03" 3.10£0.00° 2.97+0.03° 2.87+0.03" 3.13+0.03¢ <0.001

D All values are meantS.E (standard error) of 3 times.

*‘Means in row by different superscripts are significantly different by LSD (least significant deviation) at p<0.05.



Vol. 35, No. 4(2022) 7S a5t IZHAHEES0| =20] FH= npEde] 24 W B4 235

Table 5. Color value of madeleine added with ginger syrup

Samples
GMO GM5 GM10 GM15 GM20 p
L-value 85.28+0.29%4) 83.24+0.31% 83.41+0.64 82.74+1.22° 79.86+0.20° 0.002
a-value -5.65+0.01° -5.59+0.05° -5.66+0.12° - 6.08+0.1° - 5.2440.09° 0.001
b-value 31.95+0.38" 30.80+0.28" 31.55+0.26° 36.18+0.64° 37.27+0.06° <0.001

D All values are meantS.E (standard error) of 3 times.

*dMeans in row by different superscripts are significantly different by LSD (least significant deviation) at p<0.05.

Ao}t 22 ABE HIYANE, bvalue: & w7 S/
5 fFacke 272 2 AFete AntE 295 YER
Z QAR A74e 27 (Lee S 2015)0 4]
valuel= 7Fgo] S7FEFE gho] dad] £ Aqek=
A= E o, b-value= H7hgol F7HEFE F71

ANE Y Lvalued] -9 59t
FIFS ol vhEHo] Yot Aagt Ao

2 AZFEY bvalue®] A A7FH 0] BHAL w1 9lo] A7}
9] H7H8l&o] S7FsHAA] ghol 371t 08 Hojxint

F

0.

=52

7kgt uFEdlo] 22|72 Table 63 T,
32 0% FA7REe] -0.03, 5%, 10%, 15% H7HE -0.01,
20% u7};_L 0.002.= [-2&Ql AolE YehfAl= ATt
(p=0.502).

Ag AT = QAF 9L HrIst ufEd(Kim S 2016)7} A
=

)

A

=&l

9o

>u|_o

°¥ =]
0

=y

rSL

2 ooz P
jat

o B

&S H7Ft A¥HKim & Lee 2019)9 4= 7ol 27}
Y52 ol Fgagon], ADF BLL H7HE HHEU Bae
S 20160 M= H7Igo] S7HdE gto] S7hs 2 A9t
Z2 23S e

o
AEE 0% H7HE 146.00 g, 5% H7HE 135.87 g, 10% 3

Table 6. Texture of madeleine added with ginger syrup

7HE 12440 g, 15% 7ML 116.13 g, 20% H71E 111.60 g
2 YEbTh 0% d7HollA 7HE A1 YERaL 20% 47t
oA 7t BHA U ow, Hrkgo] 7 S {04
o7 7+45Athp=0.006).

SHAL 0% A7HE 0.72, 5%, 10% H71E 0.68, 15% H7}
T 0.64, 20% AN 0.628 UEFETE 0% A7FLol A 714
A UERLAL 20% F7HEollA 7P 2A vebgten, 7t
Fgol F7HEE fgastou, SAHCE [T Aol
H0] 7] GThp=0.092)

AL 0% F7FE 4.46 mm, 5%
HA7HE 424 mm, 15% H7FE 430 mm, 20% 7L 4.14 mm
= UeEbHTh 0% J7REONA 7HE A WrEbeEaL, 20% H7T
oA 7P @A YERETHp=0.018).

AL 0% A7HE 12617 g, 5% H7FE 110.03 g, 10% A
7HE 10227 g, 15% 7HE 91.03 g, 20% H7HE 83.17 g0 &
UEb T 0% FA7HollAl 718 A4 Ve aL, 20% A7kt

oA 7P RA UEhdoH, Frkgol 7S folF o

2 725t Thp=0.001).

B AL 0% H7FE 5.52 ml, 5% *
7V 426 ml, 15%
UrERtTh 0%

71 4.18 mm, 10%

A7 4.51 md, 10% &
A7 3.84 ml, 20% JA7FE 3.38 mIE
7N 71 A YRR, 20% B71E

Samples
GMO GM5 GMI0 GM15 GM20 p

Adhesiveness (mJ) -0.03+0.02" -0.01+0.01 -0.0120.00 -0.01+0.02 0.00+0.00 0.502
Hardness (g) 146.00+4.99° 135.8742.89™ 124.40+3.72°° 116.13+6.43 111.60+7.60° 0.006
Cohesiveness 0.7240.03 0.68+0.04 0.68+0.01 0.64+0.01 0.62+0.02 0.092
Springiness (mm) 4.46+0.04° 4.18+0.05" 4.24+0.06" 4.30+0.04% 4.1440.08 0.018
Gumminess (g) 126.17+3.82¢ 110.03+0.75% 102.27+4.96™ 91.03+5.85% 83.17+7.58 0.001
Chewiness (mJ) 5.52+0.20° 4.51+0.05° 4.26+0.26° 3.84+0.27% 3.38+0.30° 0.001

D All values are meantS.E (standard error) of 3 times.

*‘Means in row by different superscripts are significantly different by LSD (least significant deviation) at p<0.05.
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o4 71 WA eptos, drleo] £71E4E oo
2 A 5FATHp=0.001).

224 Y] BBBAE BAT 23 Table 73 At

AL} A (=0.645, p=0.009), AL} BHJ(=0.516, p=
0.049), A%} A4 (=0.960, p<0.001), AL} 314 (=0.939,
p<0.001), ST} &G (=0563, p=0.029), SHY% A/
(=0.692, p=0.004), S A7} 34 (=0.714, p=0.003), B}
HA(=0.595, p=0.019), T332} A 3/3(=0.706, p=0.003), A
I A949(=0.989, p<0.001)9] ¢ HHBAE eI

AL, SR, AT S B AVl 3=
Hadshe 20E Ueit A9+ S 35S A7t
F(Han EJ 2012014 = H7HEo] S7Fa5 gho] g4
3 2 Aot 22 23S EIA SR A4, A
< A7hgol S7HdS S8 & dytete At AvE
B9t} B0l A7he hEE(Lim 5 20120045 A2
K2 Arleo] 2742 gho] i, AR} U4,
A4, WEAS Aol 71Es glo] 2719 2 A9
At 235 H I} Kawasome & Yamano(1990)2] 4+-of|
A sBEgo] 71 REE0] S/HRTT seir.
weba] 2 Aol A7) Aol Lol SR
gol S71EF el REHZe] S Ak, 34,
A9 A BF fgast Aor Yrd.

5. OI=HI9| &gl &t

B E A7EeE e Akt E4d-2 Table 83} 2t

Z L 0% A7FE0)A] 301,67 mg/ml, 5% F7HL 332.33
mg/mL, 10% HA7}E 421.73 mg/mL, 15% A7} 443.63 mg/mL,
20% A7HE 497.70 mgmLE YERGTE 20% A7FEol A 7
2 =A UEREAL 0% 7FEOIA 7P A vYergeH,
7o S-S FoH o E F7FSHATHp<0.001).

DPPH Uz AASL 0% A7 9.12%, 5% A7
19.48%, 10% H7FE 24.25%, 15% 7L 30.27%, 20% A7}t
T 34.89%= UFEFHTE 20% 72l 7HE A YEREAL
0% H7HEolA 718 A e o, ool St
oA g F7FskeH(p<0.001).

ABTS o)z AASL 0% A7 429%%, 5% A7
10.98%, 10% H7FE 15.28%, 15% 7L 23.16%, 20% A7}t
T 28.29%% YEREIL 20% H7FEolA 7 B4 yebd
0% H7HEolA 718 A Yo, ool St
oA oz F7FskeH(p<0.001).

FAE S 7He] ATEAIE E43 A= Table 99+ At

Z 9|37} DPPH(=0.957, p<0.001), Z2]#|=3} ABTS(=0.961,
p<0.001), DPPHS} ABTS(=0.982, p<0.001)2] 7% A&
£ uehilth

AAE o1&t A+ T AT FEE2 e E 49

Table 7. Correlation between texture of madeleine added with ginger syrup

Adhesiveness Hardness Cohesiveness Springiness Gumminess Chewiness
Adhesiveness 1
Hardness -0.369 1
Cohesiveness -0.478 0.645™ 1
Springiness -0.296 0.516° 0.563" 1
Gumminess -0.453 0.960"" 0.692" 0.595" 1
Chewiness -0.449 0.939™" 0.714™ 0.706™ 0.989™" 1
*Correlation coefficient is significant at p<0.05.
“Correlation coefficient is significant at p<0.01.
"Correlation coefficient is significant at p<0.001.
Table 8. Polyphenol, DPPH, ABTS of madeleine added with ginger syrup
Samples
GMO GM5 GM10 GM15 GM20 P
Polyphenol (mg/mL)  301.67+4.22") 332.33+5.97° 421.73+4.87° 443 .63+1.44° 497.70+7.89° <0.001
DPPH (%) 9.1240.40° 19.48+0.39° 24.25+0.55° 30.27+0.35¢ 34.89+0.26° <0.001
ABTS (%) 4.29+0.17° 10.98+0.22° 15.2840.18° 23.16+0.8° 28.29+0.21° <0.001

D All values are meantS.E. (standard error) of 3 times.

“*Means in row by different superscripts are significantly different by LSD (least significant deviation) at p<0.05.
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Table 9. Correlation between antioxidant activity of
madeleine added with ginger syrup

Polyphenol DPPH ABTS
Polyphenol 1
DPPH 0.957™" 1
ABTS 0.961™ 0.982"" 1

*"Correlation coefficient is significant at p<0.001.

A7 (Guon & Chung 201691 A &= B A9} Zho] AF=&E
9] ¥ 5=t F7Hd4E &)W, DPPH, ABTS 25 5
7Foh= 2 Bt AA7FRE H71sE F71(Lee 5 2015)°]
A= B77FE9] Hlgo| F714E & ¥=3 DPPHYL 5
7Fote 2d3e Btk Agd vhEd AT S dET =Y
< 715 vHE(Bae 5 2016)3} QA 1S 7S & mk=
#A(Kim 5 2016)0 4] FH4t3} AJHo] TR Mg A4t
Ao Qs HA7pH|Lo] F714E DPPH7} S7}otqitt.

g Ad TS H7Ist AHEAA 0] A(Kim 5 2021)0]A]
T X A4 EUY st JEoE s EYuEdt
DPPH, &2]¥=3} ABTS, DPPHS} ABTSS| A4 #3A17}F 733t
dABAE Ut £ A9t 2ol E8] ¥, DPPH, ABTS
7re] AEIA 7Y Qivkes A3E verich A7 FRe 3
AbsE 8o QoA ulEdol AF73H e Hrihlgo] S7HE
45 E2|5=3} DPPH, ABTSS] =X]7} F715t 20 & Hof
Ao 7S H7kolhe A2 e st 84S ST
AN Aoz 7|ttt

£ 4 a3t
A Ot 5= 7HA ol g3 A AAFE A
FHZ F7Ioto] AFHAHEZE S| E:o| == 7|
nEAlS AR Bdh BAEE 0%, 5%, 10%, 15%, 20%
o Hlg= 7ol rEdlS Axe & £4 9 EA4E 57
shlh S A7Eet vEde] #7] &AL 20% H7 L
o] 7Fg &1l 0% H7Hto] 7HE WA Y= (p<0.001),
A7 RS G wot 20% H7REoA F7] &4
o] 7Mg & AL & AZH Y. pHE 10% H7HEoNA 7 &=
I 20% A7REONA 7P Weker, 10% H7S At
A7H&o] S7FE,E pH7F F4ske §-24 Q1 Aol & Y
ERThHp<0.001). T 20% H7FEA 7 &=31 0% H7}
oA 7HE RA UEHRTHp<0.001). A EofA] L-valuei= 0%
H7HElA 7S =41 20% H7FEolA 7S BA UEe
), 10% A7HEZ AQAska 0% JA7HERE J7FEe] S7H

TE Faoks YA AolE H AT (p=0.002). a-value=

B>
fol

o o ot

oX o [

g

g 237

J

15% H7HEolA 7 =11, 20% A7REollA 71 WA YE
JTHp=0.001). B-value= 20% A7}LollA 7H =11 5% H
7hol A 7P A UERETH(p<0.001). 2R ZO|A HE=
HA7Vegol F1E4E TasteE £AE YERHTHp=0.006).
g2 0% H7REolA 7S =31 20% H7RENA 7 2ok
THp=0.018). A4 FIPE H7IFo] S71drE /94
O & Zashs AolE Eohp=0.001). A4S /oA &
2] ¥, DPPHO} ABTSE H71Fo] 3718tes {940z
Z71HS R AtHp<0.001). & AT AL &85t 75
A urEEe] £4 9 EAS 1T 4 A%loH, AAHE
o] 83t gl 7154 AR o 7|xA w7 € Ao=R
Y2+t

ZAle| =

B ATE 2004 E A AYolAgE

Al
&5 AE - AU AA YA 9] A L& do} =3 E S
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Comparison of Dietary Fiber Content according to Heat Treatment of
Korean Agricultural Products and Seaweed
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Yeo Ok Park, Jae Hyeok Choi~ and Jin Ju Park
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Abstract

In this study, the dietary fiber content of 33 kinds of agricultural products and seaweeds was compared with that of raw products
after heat treatment. To verify the total dietary fiber analysis method, the recovery rate was reviewed by measuring the total dietary
fiber content for 4 standard certified substances. As a result, the recovery rate of the analysis value for the true value was
98.8%~103.1%, which was judged to be reliable. The total dietary fiber of vegetables ranged between 0.61~5.36 g/100 g for raw
vegetables and 0.55~4.84 g/100 g for heat-treated vegetables. Among the 24 kinds of vegetables used in the analanalysis, the total
dietary fiber content of heat-treated Korean radish (3.13 g/100 g) was the highest compared to that of raw radish (0.61 g/100 g).
The total dietary fiber of beans was between 13.86~29.69 g/100 g for raw beans and 6.72~18.40 g/100 g for heat-treated beans.
In particular, the total dietary fiber content of sword beans was the highest in both raw (29.69 g/100 g) and boiled (18.40 g/100
g) beans. The total dietary fiber content of the three types of seaweed was 1.93~4.85 g/100 g in raw seaweed and 0.99~5.72 g/100
g in heat-treated seaweed.

Key words: dietry fiber content, heat treatment, agricultural products, seaweed
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Nolg R A9 2StEAR A% g AFE Bl 5o ALYHOR IFL AL Jo= FeiA glo, J

T8 dashy 4R FHolck AolHRt QRG] F&  DAE HoliRel Z1s A7t B o FolA 9

94 oo JPFHORL /A7t Gt OB ANE  ChYeon 5 2016). Aol A BRE B - sl 4

o gtk Tt H 715 HAE T Aol wkslo]  of whet B i 484 (soluble dictary fiber : SDF)Z} 7]
]_

SOLE, S, A, vEh, $7149) s gtk 9 B84 (nsoluble dietary fiber : DO e ol o}
02 Ese Astel Al 69 YLy YA 2 GYA W3t A S40] B2 ehdohon & Ly
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1908 +89 Holfol FedrEo2 WY, ol
7, 7FEI A7t 5] glo, o5 A P43t B

2 EI4 AT U] 8BS AL £ AT Eugke

ASA7IT, BT 0 FEAL] A9 NES GEAA BF

ZYLEHES AL EZH, TEY & BT o3} X
o] aupFolgta & A th(Kang & Song 1997; Kye SK
2014). AEEA, SUIAIEEA, 2l10d TOE FE AEA|
29| F2AHEA sFste B84 Aloldf+= AW HHE
ofof o] &= A| gkot thF-E v =, e HZ &
ot o] AeE5S S|, ol wheh £kt 1
15 S7HAA 8| E et ool Al o= o
A 1T Gropper 5 2009; Choi 5 2014; Kim 5 2014). o]¥
5 3 A107S B oISk 1 ARE T et
A MR o2 AP 715E YERE = QthKye SK 2014).

AlE T AoldR B AFE2 %*Lqeﬂ AA Az 2
ol A&7 Aol AF(Kye SK 2014), A4, HAR,

oY
o

Q& S0] £ 2lo]AS QJ‘E}—(Hwang 1996), Aol 4¢3 4
FHof| w2 YA FF(Lee 5 1996; Yim 5 2007), A]&2
ol 4§ B40] Tt BlofElo] ALee 5 2008) 5o 3Uck.

SHAIRE £B|AE2 A AR ofY e, tiRE 7FIA
ia 4 3 4] IIH—‘?—Oﬂ Y=o 7rdA e A3t
£ ATT ot k. whehA 4

Holg B4 o £UE ARE F BE cARE )
= 3%0]dtt. 2019914 2021
7 248 AR YRRl B2 71430
oA Z7HEA Y] & 2AEE AR b, #ESRE Al RE
A4 FHAste] deE JHE His 2ot #iSH AEe
-20CoA 5 HE BstAA £45 {5l slisstod
AgeRT BATE B3 S A A9 BEolEEd
(standard reference material: SRM) GA] 525 HogH
AE Lottt WEEAEE=E ARSE AF tA|uk= Al A
5 25t th& FFA|(Chung Gye, Seoul, Korea)s AR5
o] 50 mesh® oto] WEHAotHA B0 ARSI

N
m
il
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oy
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l-N
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el
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o. (o]
14
to
Y

2. Al=29| MKz

240 AMEH AR 9 ERQISEE F AE ol
10%(whv) o1 T9E AlRE 05 g ARE AT H
hexane(Tedia)2 10 mL 7}3F T2, vortex mixer(VM-10, Wisemix,
Wonju, Korea)= 1wHISFe] 3087 AX|gF & 2,000xg, 10%-
&<t ARt AES AASA. 1L 24417 B2t
FTAAA A 70| ZESH= hexane A AT 5, Ao 4HF
AZ At AlRE ARSI

H
ar T

Alo] -5 SHFL2 AOAC 991.43(AOAC 1995) EA v o] &
25 2]o]d-f E47]7](TDFI, Ankom technology, Macedon,
NY, USA)E ARE-5Ho] £45FHH(Ryu 5 2017). |A], Al
H2 279] IDF bag(Ankom technology)oll Z+Z} 0.5 g9 A&
£ 437, 2719] SDF bag(Ankom technology)fl+= 1.0 g9] celite
(Sigmay& E At A&7 S0 27119 IDF bagoll 40 mL
9] mes-tris buffer(Sigma, St. Louis, Mo, USA)2} &&= 100

S ETFola, 50 ple] a-amylase(Megazyme, Wicklow,
IrelandyE H7}Fsko] 97 Co|l Al 308 5t wRFSHAA HEGA]
Zoh 1812 60C7HA] YZAIZl ©F2, 100 uL9] protease
(Megazyme)E 7ot 60°CoflA] 3027 W HFeHA HHGA]
7131, 0.561N HCI(OCI Company Ltd., Seoul, Korea) 2 6N
NaOH(OCI Company Ltd.)E& 0]-85}o] A|F9] pHE 4.0~4.4F
Z A5t} pH7F 285 A& 300 uLe] amyloglucosidase
(Megazymeys 7}F5k0] 60°CollA] 3027t WRFSHAA HHG-A|
A} vkgo] &4 & 15 mLe] 78% ethanol, 95% ethanolS
#A7}sto] oj:}sto] SDF bagol]l ZZ 59t} IDF bagd &%
ofl A EE5ko] 99% oFAlEL & 23] A& sto] XS 1
g9 celite(Sigma)”7} 7}E SDF bag(SDF filter bag, Ankom
technology)©l| IDF bago]A] ¥F-8-3t Al & 2] oji}dfo] T x|
A 84 ¥R A F Aol M-S fIste] 225 mLe]
95%(wi) ethanol H7F5H] 60%7F HA The: ol ste]
o} 28T 22 15 mLO| Z84, 95%(wiv) ethanol, 78%(w/v)
ethanol <=0 2 23] WHESto] A& 9l of 75}l o7} &
Y SDF bag @ IDF bagZ 105ToJA 908 =9+ AR
(OF-22GW, JEIO TECH, Korea)2 AZRAIZ] &, ZA9 7
AS ZAst9ct AR TAES 243 2749 SDF 9
IDF bag % 717} 3t 7j= Kjeldal'§0.2 A 20| chuya ek
< BASHL, & 3 7= 600Toll A 347 52t 25}t &
IR ZsIAt. 2T (blank)= A 2E H7FSHA
%3, Aol AR SUSHA sk 584 4

-8/ Aol +(SDF) &F2 ta] Yo
g/100 g0 2 YEH|LaL, 0o]59] ?h& & 2]ol4
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Dietary fiber content ~ (R-P-A-B) < 100
(g/100 g, wet weight) S
R: Average weight of residue after enzyme treatment
: Protein content of sample
: Ash content of sample
: Blank

: Average weight of sample

v ow >

24
=

FolAl ol g wAHE A5 Slstel e
ZQ1ZE % (standard reference material: SRM)2
H| 2421 9] 3]4=E(recovery, %)y 613
ot EQF =84 2] d-7(SDF), &84 4]|°]4-/(IDF) % &
Ao S«(TDF)2] W& B4 E3 32 (in-house controly=
AOAC 7] =21QI(AOAC 2002)0f wha} 422 342 (quality
control: QC) Al&=2 THAUFS o]-&sto] sttt A%
EAQ1 HAEt AR E 103] o)) EAlste] 7 29 &
TES st o5 B VIR He A - okt
X (upper and under control line, mean of analyte content:
2xstandard deviation)@} ZA] A} - 5}8HAd (upper and under action
line, mean of analyte content+3xstandard deviation) 7|52 A
goto] AlmE A5k AA 717 9t A&3iA QC(quality
control) HES AH4Jstel BAEAWEE At AXE AL
stk BETAAEY V1% 3k 44 olF AAE B4Y
wotct 249 RS W BAe] 1 S A= Tl
slo] BA19] =42 #e|5} th(Shin 5 2015; Park 5 2018;

Eom 5 2019; Yoon & 2019).
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gt 24gk0] Aot 77Re 7k e 2k aceuracy)
9] 3871&L 3|5E 90~110%°]H, RSDE 2% o]sto]ct
(KFDA 2011; Shin 5 2015). wehy] EZQIZE7 0] & Ao
A o B4 2k AT AYA SHolA et 4
HAE & o AT B3 Y7 £4 FEBYE flste] o
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Jioﬂ et A =5 et lth gAmke] 84, &

< Aold & 108 01” HHE BLARE ohS 7 R
%koi 715 Ao, o] #9 A Skl 10%E
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e
Febe] 9l ool glglom, Baol el sho]
31913t % ISITHFig. 1).
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= 7\/\}2& 7éﬂrf Table 29} Zo A

o] 4 3 A Zo] 0.61~5.36 /100 g2] H=
= %% i}OlL AR &k 7HEA Y g

55~4.84 g/100 g°] 9IS HEH]

. 28 ]‘jvﬂ 1.0 g/100 g oA g5
NARE 22 25QURS, TR, 015, P, BEE,
A== TEkz] S 7%0]9loH, L}lﬂx] AAFE= 1.0 g/100

=]
g FRHe] TS etk 4o SREE A AR A
A A= S 71d A7 3t A9 Alo]AS 3tk vt A
_L]_L E]-O_L]— 71.]—4, IﬂzL oﬂo}:lﬁ z_4 7:] _r__Q_Aé /\10]1—1 O
7} 1.14 g/100 g, B84 410]4-87} 037 100 go]J o, &
Bza=L 7k7F 1.90 g/100 g, 3.45 g/100 gO.& ZZH = Alo|A

Table 1. Recovery of total dietary fiber of standard reference materials

CRM Reference value (g/100 g) Analtical value (g/100 g) RSD" (%) Recovery (%)
SRM 2384 (baking chocolate) 14.50 14.7340.70 1.92 101.6
SRM 3234 (soy flour) 18.19 18.17+0.20 1.60 99.9
SRM 3287 (bluberry, fruit) 18.40 18.97+0.17 1.01 103.1
SRM 1548a (typical diet) 431 4.2610.11 0.80 98.8

All values represent mean+S.D.
D RSD: relative standard deviation.
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(O) analysis. S.D.: standard deviation.

f §F Aot & Aoz Uehgon], ¥ EF BF d3
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S7hetdom, E84 Aloldfe TAAe w7t 4z
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2 Fastelon, F Aoldf g H e HAHE A9
S YA e A ARG AT o] 2 g2 UE
Witk & Aloldfol gt 84 4lo]df9 Hlg2 &
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Aol A AR 2 Ao BALQT) ¥, JYFF,
3 9d, SFUE2 A AolA 84 AoldRY H|
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g Aoldf= 051 g/100 g0 = A AT Yoty &ttt
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Al 4536%= A woHAl= ALE BEAEHY. oF= 4
RO & Aold ol 331 ¢/100 go= X A 121
2100 gHth =tom, gX Aol 84 E B84 Aolid®
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A]0]4d-f= 0.04~0.24 /100 g9 H 915 YEHIoH, 714
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SRS AlQlgt Sk A3 Aol F Aol R dhkol &
2 32 YT 3 AR 5 F AlolAdRol tigh =&
g Aol dRY Hgo] 2 AEE ofsHto R 42 Fo]
62.71%= A A 32.81%Kc} &t} vk 84 o] f=
A AR U Ao] oA =9koH, B84 Aoldfe vt
= g AR g Zo] ¥ TS UL, F 4o
A= A Zo] 116 g/100 go ot 7FEA] 2]’ Ao] 0.57
2100 g0 2 o W2 S yeligich. 35534 559 &
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F 1A =2 TS UEUigion, A A9 84 4]0
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Table 2. Dietary fiber content according to heat treatment of vegetables

Sample SDF IDF TDF SDF/TDF
Crops Processing (/100 g) (g/100 g) (g/100 g) (%)
Chinese chive (Allium tuberosum R.), Yeongyang Raw 1.14£0.01 0.37£0.03 1.51+0.01 75.49
Blanched 0.70+0.01 0.58+0.00 1.27+0.00 55.12
Chinese chive (Allium tuberosum R.) Raw 1.90+0.02 3.45+0.03 5.36+0.05 35.45
Blanched 0.86+0.03 2.86+0.04 3.7240.02 23.12
Crown daisy (Chrysanthemum coronarium var. coronariuni) Raw 0.51£0.12 1.33+0.12 1.84+0.01 27.72
Blanched 1.03+0.12 2.06+0.08 3.09+0.20 3333
Small water dropwort (Oenanthe javanica), Whole Raw 0.14+0.01 1.02+0.01 1.16+0.00 12.07
Blanched 0.3440.05 1.07+0.01 1.4140.04 24.11
Water-convolvulus (lpomoea aquatica), Morning glory Raw 0.60+0.03 2.124+0.06 2.7240.08 22.06
Blanched 1.26+0.03 1.60+0.00 2.87+0.03 53.16
Butterbur (Petasites japonicus S. et Z. Max), Petiole Raw 0.88+0.02 2.17+0.01 3.05+0.01 28.85
Boiled 0.9240.00 1.59+0.00 2.50+0.00 36.80
Butterbur (Petasites japonicus S. et Z. Max), Stem Raw 0.59+0.00 1.36+0.01 1.95+0.01 30.26
Blanched 0.32+0.01 1.30+0.10 1.61+0.09 19.88
Curled mallow (Malva verticillata var. crispa L.) Raw 1.51+0.01 2.86+0.13 4.37+0.14 34.55
Blanched 1.9440.08 2.90+0.02 4.84+0.09 40.08
Mungbean sprouts Raw 0.4440.02 0.332£0.01 0.77+0.03 57.14
Blanched 0.2440.01 0.48+0.02 0.73+0.02 32.88
Cabbages (Brassica oleracea var. capitata) Raw 1.56+0.08 0.93+0.07 2.50+0.01 62.40
Boiled 0.5140.02 0.52+0.03 1.02+0.05 50.00
Brussels sprouts (Brassica oleracea var. gemmifera) Raw 0.28+0.02 2.35+0.13 2.62+0.11 10.69
Blanched 1.05+0.07 2.0340.11 3.0840.18 34.09
Eggplant (Solanum melongena L.) Raw 0.40+0.00 2.3+0.00 2.70+0.00 14.81
Steamed 0.88+0.03 1.06+0.01 1.9440.05 45.36
Balsam pear (Momordica charantia L.) Raw 0.55+0.03 2.75+0.03 3.31+0.05 16.62
Blanched 0.38+0.01 0.83+0.00 1.21+0.01 31.40
Pumpkin (Cucurbita moschata), Young pumpkin Raw 0.21+0.01 0.43+0.01 0.64+0.00 32.81
Boiled 0.7440.01 0.44+0.00 1.18+0.00 62.71
Pumpkin (Cucurbita pepo L.), Zucchini Raw 0.04+0.00 0.86+0.07 0.89+0.07 4.49
Boiled 0.00:£0.00 0.55+0.02 0.55+0.02 0
Pumpkin (Cucurbita maxima Lam.), Kabocha squash Raw 0.22+0.02 1.82+0.05 2.04+0.04 10.78
Steamed 0.1140.00 2.40+0.03 2.50+0.02 4.40
Pumpkin (Cucurbita moschata Duchesne), Old Raw 0.24+0.01 0.42+0.01 0.67+0.01 35.82
Boiled 0.1140.01 0.60+0.00 0.7140.01 15.49
Gourd (Legenaria siceraria), Flesh Raw 0.27+0.01 0.89+0.03 1.16+0.02 23.28
Blanched 0.3140.03 0.26+0.04 0.5740.01 54.39
Dureub (Aralia cordata Thunb.) Raw 1.78+0.03 1.84+0.10 3.62+0.13 49.17
Blanched 1.83+0.07 1.40+0.02 3.24+0.05 56.48
Dureub (dralia elata) Raw 1.1440.04 1.98+0.06 3.1240.10 36.54
Blanched 1.2840.03 1.57+0.08 2.85+0.11 4491
Doraji (Platycodon grandiflorus), Balloon flower, Roots Raw 1.75+0.04 0.36+0.01 2.11+0.05 82.94
Blanched 0.75+0.01 1.57+0.02 2.32+0.01 3232
Potato (Solanum tuberosum L.), Sumi Raw 0.53+0.03 1.16+0.08 1.69+0.05 31.36
Steamed 0.29+0.01 1.1840.06 1.47+0.07 19.73
Radish (Raphanus sativus L.), Young radish Raw 0.3740.10 1.1840.06 1.56+0.04 23.72
Blanched 0.40+0.01 0.59+0.00 0.99+0.01 40.40
Radish (Raphanus sativus), Korean radish, Roots Raw 0.10£0.00 0.51+0.01 0.61+0.01 16.39
Boiled 2.16+0.21 0.9840.02 3.1340.23 69.01

All values represent mean+S.D.
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Table 3. Dietary fiber content according to heat treatment of beans

Sample SDF IDF TDF SDF/TDF

Crops Processing (g/100 g) (g/100 g) (g/100 g) (%)

Peas (Pisum sativum L.), Dried Raw 0.56+0.01 19.27+0.40 19.83+0.41 2.82
Boiled 0.77+0.02 11.15+0.36 11.9240.35 6.46

Kidney bean (Phaseolus vulgaris), Dried Raw 5.48+0.05 20.17+0.80 25.65+0.75 21.36
Boiled 1.99+0.03 10.45+0.14 12.45+0.12 15.98

Lentils (Lens culinaris Medik.), Brown, Dried Raw 3.05+0.02 16.48+0.46 19.53+0.45 15.62
Boiled 0.140.00 10.97+0.36 11.11+0.36 1.26

Lentils (Lens culinaris Medik.), Red, Dried Raw 0.37+0.00 13.49+0.36 13.86+0.36 2.67
Boiled 0.83+0.04 5.89+0.04 6.72+0.00 12.35

Chick peas (Cicer arietinum L.), Dried Raw 3.88+0.15 17.28+0.08 21.16+0.06 18.34
Boiled 0.11+0.00 8.71+0.18 8.8240.18 1.25

Sword bean (Canavalia ensiformis DC.), Dried Raw 5.92+0.14 23.76+1.91 29.69+1.77 19.94
Boiled 3.92+0.14 14.47+0.50 18.40+0.36 21.30

All values represent mean+S.D.
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Table 4. Dietary fiber content according to heat treatment of seaweed

Sample SDF IDF TDF SDF/TDF

Seaweed Processing (g/100 g) (g/100 g) (g/100 g) (%)
Raw 0.40+0.00 1.53+0.06 1.93+0.06 20.73

Seaweed fulvescens (Capsosiphon fulvescens) )
Boiled 0.20+0.03 1.89:+0.06 2.09+0.04 9.57
) Raw 1.4120.06 0.66+0.03 2.08+0.03 67.79

Sea mustard (Undaria pinnatifida), Wild-caught .
Boiled 0.68+0.00 0.310.00 0.99+0.01 63.69
) Raw 2.77+0.03 2.09+0.07 4.85+0.10 57.11

Seaweed fusiforme (Hizikia fusiforme)

Blanched 2.2140.14 3.50+0.16 5.7240.30 38.64

All values represent mean+S.D.
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Abstract

To improve the shelf-life of Centella asiatica, Centella asiatica was treated with gel packs containing slow-released chlorine dioxide
(ClO,) gas at 3-5 ppm for 20 days at 4C. The weight loss rate, as well as the changes in pH, color, and texture of the treated
samples, were investigated. The weight of the control and ClO, gas-treated samples was decreased during the storage period. The
change in weight of the control was slightly faster than that of the samples treated with 3 and 4 ppm CIO, gas. The pH of the
control and the ClO, gas treated samples were decreased during the storage period and there was no significant difference between
the control and ClO, gas treated samples. Concerning color (lightness, redness, and yellowness) changes of Centella asiatica during
the storage period, there was no significant difference between the control and ClO, gas treated samples. The change in shear force
in the leaf and stem of Centella asiatica during the storage period was slightly lower in the 4 ppm ClO, gas treated samples (in
the leaf) compared to the control and 3 and 4 ppm ClO, gas treated samples (in the stem) compared to the control and 5 ppm
ClO;, gas treated sample.

Key words: Centella asiatica, slow-released, chlorine dioxide gas, physicochemical properties
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Table 1. Changes in weight of Centella asiatica stored during storage 20 days after chlorine dioxide gas treatment

(unit: %)
Concentration of Storage period (day)
CIO; gas (ppm) 0 4 9 14 18 20
Control 100.00:£0.00**" 98.35+1.32%48 97.32+0.93"¢ 97.43+0.85"5C 95.760.76™P 95.32+0,35™P
3 ppm 100.00:£0.00** 99.52+0.17%8 98.95+0.24*AP 98.710.24*® 97.33+1.32% 97.02+1.21%
4 ppm 100.00:£0.00** 99.64:0.29*P 08.88+1.22%AP 97.17+1.748 97.67+1.76" 97.23+1.94%8
5 ppm 100.00:£0.00** 99.47+0.22%* 97.51+1.85 96.72+1.33 92.95+0.00° 92.75+0.00™
D Values with different superscripts within a column (**) and a row (*®) were significantly different (p<0.05).
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Table 2. Changes in pH of Centella asiatica stored during storage 20 days after chlorine dioxide gas treatment

Concentration of

Storage period (day)

CIO; gas (ppm) 0 5 10 15 20
Control 6.030.04*A 5.70£0.14" 5.71£0.01® 5.6020.03*8 5.59+0.04"
3 ppm 6.03+0.04* 5.76:0.01"8 5.68+0.02% 5.74+0.03"8 5.61£0.01*"
4 ppm 6.030.04** 5.77+0.048 5.77+0.01° 5.63+0.01°C 5.6310.01*
5 ppm 6.03£0.04** 5.70+0.04* 5.83+0.02"® 5.56+0.02°F 5.61+0.01°°

D Values with different superscripts within a column (*%) and a row (*®) were significantly different (p<0.05).
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Table 3. Changes in Hunter’s color values of Centella asiatica stored during storage 20 days after chlorine dioxide gas

treatment

Concentration of

Storage period (day)

ClO; gas (ppm) 0 5 10 15 20
L 35.15+3.04*AD 35.3545.65 33.59£1.514 35.44+4.60° 36.814+4.36
Control a -12.58+1.74°® — 11.54+2. 178 - 11.02:1.50*8 -10.16+3.69** - 12.3742.16*8
b 15.1242.57*4 15.3743.90 14.55+1.68" 15.31£3.76* 17.16£3.75
L 35.15+3.04* 36.99+4.36 34.5243.12%4 345742714 35.58+3.15%
3 ppm a - 12.58+1.74*® - 12,4442 388 ~10.88+2.20® -10.15+1.63* - 11.4441.98%8
b 15.1242.57*4 16.48+3.23% 14.8342.64% 14.4342.05% 16.04+2.78%
L 35.15+3.04* 38.15+5.75% 37.0542.15% 33.85+3.86* 34.35+10.574
4 ppm a - 12.58+1.74°® - 13.47+1.68% - 12.1842.95® -10.2542.12% - 12.27+1.38%
b 15.1242.57*48 17.66+3.65* 17.06£1.97*8 14.33+2.93% 17.26+3.47*
L 35.15+3.04* 35.4344.44% 36.09+3.10™* 35.44+4.60°4 35.72+1.84*
5 ppm a - 12.58+1.74°® - 11.09+2.52*8 - 12.60+1.738 -10.16+3.69* - 11.6340.95*8
b 15.1242.57% 15.1143.22%4 16.65+2.70™4 15.32+3.76* 15.75+1.38*

Y Values with different superscripts within a row (*°) and a column (*?) were significantly different (p<0.05).
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Table 4. Changes in shear force of Centella asiatica stored during storage 20 days after chlorine dioxide gas treatment

(unit: kg)

Concentration of Storage period (day)

CIO; gas (ppm) 0 5 10 15 20
Control 0.63+0.27*4 0.66+0.21** 0.69+0.22* 0.69+0.19** 0.79+0.26**
3 ppm Leat 0.63£0.27* 0.59+0.16** 0.74+0.38* 0.78+0.33* 0.77+0.18**
4 ppm 0.63+0.27*4 0.67+0.23** 0.72+£0.20* 0.64+0.16** 0.69+0.18*4
5 ppm 0.63+0.27" 0.67+0.18*8 0.82+0.15*® 0.62+0.30"® 0.86+0.23*4
Control 0.65+0.25" 0.87+0.24™8 0.96+0.33%* 0.79+0.29*8 1.04+0.32*4
3 ppm Stem 0.65+0.25"® 1.05+£0.39** 0.86:0.33%48 0.85+0.43*"8 0.97+0.44*8
4 ppm 0.65+0.25" 0.9120.378 0.67+0.18" 0.80+0.31*48 0.98+0.40**
5 ppm 0.65£0.25*® 0.64+0.24® 1.03£0.34* 1.04+£0.46™* 1.16£0.33**

Y Values with different superscripts within a column (*°) and a row (*®) were significantly different (p<0.05).
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Abstract

An increasing trend embracing the 2030 generation mindset through the new word ‘newtro’, which means reinterpreting the past
and selling it in the present, has been gaining traction. The 2030 generation who seek new experiences and desserts is growing.
The unique dessert market is expected to continue to grow in the future. Thus, this study devised a pine needle madeleine. Madeleines
were made by varying the proportions of pine needle powder added to 0%, 1%, 3%, 5%, and 7%, and specific gravity, moisture,
color, physical properties, and antioxidant properties were measured. The L-value decreased significantly (p<0.001) as the amount
of pine needle powder added increased, and the a-value increased (p<0.001). The total polyphenol content, DPPH, and ABTS gradually
increased significantly (p<0.001). Through this study, it was possible to confirm the quality and characteristics of madeleines using
pine needle powder, which has excellent antioxidant properties, and it will become basic data for the development of various desserts
using pine needle powder.
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M =2 Qlth(Lee HS 2015).

A= SEyet SRl 5 HAEA Y SolA dE A
2Au|tolE &8 §3Y ABE AEshe 20304 = Zotal Qltt. o= AEEO R AUR o] &ohw, sl
Goq BATUE dol 24T BIHA Aol BANE A & 1000 m oIl HE AT % ATk o] 30 m AF |

ol 7IXE £t &, 159 aHl= 2L ) et A m 7}A] AgAstal 34 0] =ulE ZHA AL 9lon, gF 27}
A 89} zpokrE 9] gt HHOoItH(Pyun & Kim 2021). “FE o] GolXith. & 5 7|¥ 7HAEe] B, 7HAY RE
Z(New-tro)’ = “F(New)’2} E-119] 9Ju]Q] ‘F| E Z(Retrospec- o Z EYE0] QthHwang 5 2014). 2|yt AE k8 A

S TH WEOIR AR WHloI o] BaT B Bl RUTLE B4 Belds o] o] P Hgoz
o] oFd Ao AEAS A] FelA 47 Ak W BHLAS AAUL o)t wol, IU 5 2% AAL oY
Q7162 AYWE. AET A2 UG FAG) AR Sk 2HS ASLALITHS F 2000), AT 7o) g 2
Zo|tHKim & Lee 2021). 0| & H}E O 2 o|A] YR E AR EE2 Staphylococcus aureus, Escherichia coli, Candida albicans
Gozw A&l Fgol At UAE g P oM ST B 99.9% ol ek 237} 2lek(You
S3tE qAES F4d] g ApE/do] F3lo] 855 DY 2010). 292 FAitsts, 5 74 a vjwl g4do] Fof
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A"H(CT Cheilledang, Korea), H]©]7]1+-$-T(Choya, Korea), B &
(Arla, Denmark)E AR&-5}% T}

2) 0= H=

S Elet ( Kim 5 2016) A%
TS FAaretglon, =] M| E2 Table 17 22
o JE Rl Fig 13 2 ZEARTE 0%, 1%, 3%,
5%, 7% HIEE Elorilh. B A9 Aol Ase
L, Hol et AU, WS Ao W & Aol
THOE =< HEF 39 Uro] YL, 1583F ¥l A]
FAARIG. MEE vk vkadl S0 FAAR T2 =0
T 5 ddd 22004 HE 180T, obl= 170CR 155

= 5

=

484 vhsde Az

1) HIZ3 =+
=9 B goto] BghS AFESHA
o} upSE HEo] H]ES AACC(2000)H ol wheh HP%‘,—B] s
FAE 440 € H5 Hol =S

ol 2 A% < ok,
SRTl dig e SulE et
bz LEE e 0 $ (g) — W 7 2] %Al (g)
T FRFEFE AT A A A (g)

Table 1. Formulation for madeleine with leaves powder
of Pinus koraiensis

. Samples
Ingredicnts (¢) MPY% MP1  MP3 MP5  MP7
Flour 100 99 97 95 93
Pinus koraiensis 0 1 3 5 7
Powder
Butter 100 100 100 100 100
Sugar 100 100 100 100 100
Baking powder 2 2 2 2 2
Egg 100 100 100 100 100

Y MP: Madeleine added with Pinus koraiensis powder.

Fig. 1. Visual comparison of madeleine incorporated

with different levels of leaves powder of Pinus koraiensis.
MPO:
MP1:
MP3:
MP5:
MP7:

Madeleine added with Pinus koraiensis powder 0%,
Madeleine added with Pinus koraiensis powder 1%,
Madeleine added with Pinus koraiensis powder 3%,
Madeleine added with Pinus koraiensis powder 5%,
Madeleine added with Pinus koraiensis powder 7%.
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RG240 4719 RS 3 g et Sl 08
(LO-FS150, LK Lab, Gyeonggi-do, Korea)i} H|A]A|0]E] (ADC47,
LK Lab, Gyeonggi-do, Korea)yS ARE-5}0] AOACH(1980)°]|
w2} 105C A 722 0= 33 BHE ZAsto] Pgt
< ARSI

M= AR I A|(CR-170, Minolta, Osaka-si, Japan)Z L
(BE), aBAT), bEFAE) gk HEdo] SAHRE 33 v
& 575to] AEgRE AFESEITH(Choi SY 2010). ©] A3
AFR-El I8 A T(Calibration palate CR-A43)S Tk 93.00,
AT 03125, FAE 0.25310]QiT).

(

A ETZ IR nhEe] 2AZFE A EF 3x3x3 cm
MA, USA)?} probe 10 mm dia cylinder plastics ©]-&5}o]
TPA(Texture Profile Analysis)Z =75t 7 &L (hardness),
F 214 (adhesiveness), -3-%/d(cohesiveness), %3] /d(chewiness),
£} springiness), 4 (gummines)& FHAT}. ZYRALS
Table 29} 2004, 38] 412 2alo] BEGES el

st de A7t vhEHe] ARt =
H 4
OS2 1023 dAZ st J5
(0]

Folin-Ciocalteu reagent 0.4 mL2} 10% sodium carbonate 0.4 mL
£ 535t & B3 A|(UV-1800, Shimadzu, Japan)Z 765 nm
oA FFE=E 545U DPPH o £7]52 Kang &
(1996)9] S Aste] ARSI e™ A5 0.1 mLof
0.2 mM DPPH &9 0.9 mLE &5} 517 nmoj|A] S35
57 5H3At. ABTS Ht|gd 4752 Verzelloni 5(2007)2] 1
He #Asto] AMgSIe T A5 A= 0.1 mLof 7.4 mM
ABTS €943} 2.7 mM &4 1:12 H-2A]7] ABTS ozt
£ 0.9 mLE T3 T 734 nmo A SRS 2k

Table 2. Condition of texture analyzer

Measuring Condition
Trigger load 10 g

Distance 5 mm
Start position 0 mm
Test speed 30 mm/s

FEZ(New-tro) TAHE, 3lgk

2 /R vIEEe) B 5 255

242t AL, hAaoIA 308, 30, 1087 B3 F 38] 25

R

— =
o B#gke Tohdt

DPPH radical scavenging cacity (%) = (1 -

A AR H7HE9 4, B: 1229 E9%

ABTS radical scavenging cacity (%) = (1 — %)X 100
A AR A12 BYE, B dR22 SYE

5) SAHAz|

SPSS(Statistics package for the social science, Ver. 22.0 for
window, Chicago, USA) packageE ©0]-8&5}o] E-EA] 0] st
AR Feer kU AR gs) BiEdes Ha
2 BEOAE FIHUL, KL p<005 $EoH FFoIS
om, AL AAL LSDY FHA-GAxFH(least significant
deviation) 0. 2 F Y5}t

1,

AR uEH19] vl RIS Table 33} Lt H]
7| 3gFo] ol Rz Zo] 123 Fo}
= 2&7o] Al whEdllo] P thBae 5 2016). HlF
O T RT0] 1.14%, 1% H7FL0] 1.12%, 3% H7}20] 1.09%,
5% 7ML 1.05%, 7% FA7HE 1.06%2 JERGTHp=0.255). <=
B2 ti20] 14.50%, 1% H7HEo] 13.37%, 3% A7
o] 13.77%, 5% HA7}20] 13.66%, 7% H71t0] 14.80%= 5
o1& Q1 Apol= YEA] k3t (p=0.751). 4t A H7F vl=
FA(Kim 5 2016)0 4] R FEIFFo] 1825%= 7H
EoH, Hrtgo] S7HEE fER] Aot £ A

FoRe e 2E et

o L of
o

2. Mz =X

9] Mg 73 A= Table 42F 2t ZHdET
= 37 SIS AHA| 9] A =
ShF o, thar o= Mo ® ¥t AS T o ot
L ()2 2lET o] Hrhgo] gotdag B gho] &
A8k= AL Q15 THp<0.001). agh(AAE)S A E
7hto] 272} vl sto] FojF 0w F716ll A (p<0.001),
bEH A E)S 5% H7HEIA 22 F7FskAH7E HhA] Rot
A BFE Bk bah2 A 71k Al (Han &
200401 A2} FAFSE AHE HolEQlth AEgES HA Al



256

1=
P
N
L)
rlo
(e

jo
\
o,
=
[
ol

Table 3. Specific gravity and moisture contents of madeleine with leaves powder of Pinus koraiensis

Sample MPO MP1 MP3 MP5 MP7 p-value
Specific gravity (g/mL) 1.14+0.05" 1.120.04 1.09+0.01 1.05+0.03 1.06+0.00 0.255
Moisture content (%) 14.50+1.70 13.37+0.27 13.7740.88 13.66+0.20 14.80+0.23 0.751
Y MeantS.E. (standard error) of 3 times.

Table 4. Color value of madeleine with leaves powder of Pinus koraiensis
Sample MPO MP1 MP3 MP5 MP7 p-value
L-value 82.90+1.50%) 73.96£1.97° 71.35+0.40° 66.87+0.40° 62.40+0.94* <0.001
a-value -6.07+0.17° -521+0.07° -5.1740.07° -4.66+0.07° -4.07+0.12° <0.001
b-value 38.19+0.60° 33.87+0.26" 33.48+0.14° 37.49+0.23" 36.910.40° <0.001

AE? 0.00 9.97 12.51 16.11 20.64

) Mean+tS.E. (standard error) of 3 times.

2 AE= VAL%+ A2+ Ab? .

*IMeans in a row by different superscripts are significantly different by LSD (least significant deviation) at p<0.05.

AR G O, 15302 XL AAHL, 60 of
Ao foroz o] 7Hsd AT AolS HolErhBac
5 2016). QT A7} THEAY] FAIR AEZE MSHs 007
20,6471 Wskelo] AARL Hrhego] FAULE Hfol 7k
Uerde glstelc. A9F B2 47t nHEdBae 5 2016)

N Hrleo] Z7FASE gho] AL HFES BT o]
YT 159 A=A oSN F HolA 7]
Fo] slebd whgat ulolg g Fol uiEde] I
A0 2 Az EckBe 5 2016, 3 Sajui 4Ro] o
S Qe ZshE o] IS MAE Ao Yzt

=

HN r{r r{r

nhEEe] E4S 4% ATH= Table 59+ Zoh. A of
Z20] 14737 g, 1% F7F20] 112.60 g, 3% F7FEo] 90.37

g 5% H7HEo] 136.13 g 7% d7Hto] 120.60 g0 & £-2]%]
°1 Ztol= AATHp=0.085). F2HJ = 7+ 2pol= U
W(p=0.955), iFEd19] SAF-E S4T gholghs oA 2
WY ESAHRY o E ZoE Almdth SHAEL dxeol
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SFeRO T RFo] 47233 mg/mL, 1% A7}20] 554.87 mg/mL,
3% A 7Fko] 576.73 mg/mL, 5% H7Fako] 584.23 mg/mL, 7%
#H7}20] 616.73 mgmLE 9-21H 0l ZHo]2 K ATHp<0.001).
DPPHE T 2370] 19.65%, 1% H7}20] 24.74%, 3% H7}2
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Table 5. Texture of madeleine with leaves powder of Pinus koraiensis
Sample MPO MP1 MP3 MP5 MP7 p-value
Hardness (g) 147.37+17.33" 112.60+8.05 90.37+11.39 136.1342.89 120.60+18.90 0.085
Adhesiveness (mJ) -0.00+0.03 0.00:£0.00 0.00:£0.01 -0.01+0.01 -0.00+0.01 0.955
Cohesiveness (%) 0.63+0.07 0.62+0.05 0.52+0.04 0.49+0.28 0.52+0.09 0.375
Chewiness (mlJ) 4.00+0.40 3.59+0.36 2.49+0.45 3.83+0.31 2.66+1.32 0.436
Spinginess (mm) 3.62+0.10 4.07+0.08 3.71+0.10 4.07+0.18 2.49+1.24 0.332
Gumminess (g) 112.30+8.55 89.90+7.10 67.80+11.03 95.9745.09 91.70+18.96 0.168
D MeantS.E. (standard error) of 3 times.
Table 6. Total polyphenol and antioxidant activities of madeleine with leaves powder of Pinus koraiensis
Sample MPO MP1 MP3 MP5 MP7 p-value
Polyphenol (mg/mL) — 472.33+14.03*" 554.87+2.18" 576.73+1.86° 584.23+0.62° 616.73+2.21¢ <0.001
DPPH (%) 19.65+0.41* 24.74+0.39 29.51+0.55° 34.84+0.00" 40.1140.00° <0.001
ABTS (%) 22.914+0.64% 27.18+0.01° 38.98+0.10° 54.16+0.27° 78.2340.73° <0.001

Y Mean£S.E. (standard error) of 3 times.

“*Means in a row by different superscripts are significantly different by LSD (least significant deviation) at p<0.05.

7FFo] Wobd4E {904
(p<0.05).

ABTSE T 20| 22.91%, 1% H7}to] 27.18%, 3% H7}t
0] 38.98%, 5% A7HLo] 54.16%, 7% H7Fo] 78.23%=
A7Fgel S7HE4E fAdos 376k thp<0.001). &
ATolA & Ejul=3, DPPH, ABTS H5 XA} §904
o= Frlote e B0l AdETo] FAstavst
U= Aog FIE

% Z7lske AE HojE9ltt

B2 A3 FAshso] 2 AUYELS TSt nEdE
Zfdretazl sHQich Hrkels AJETO] HES 0%, 1%
3%, 5%, T%=2 Th27 sto] ntEdE WEoH, =5, A

54, 4SS S5 Lvalue= AFQlETo X47}

‘Mok’] 27152 592 0% 7451908 (p<0.001), a-value
= 3716 tHp<0.001). & E2]H=3=, DPPH, ABTS EF
ﬁ‘]' Qo808 Zrlsk ARS B YTHp<0.001). B 1S
S FAEP0] So AYRTS PG nfSAY] EIS
AT > o, APRLE o83t TRl 7154 AlEe
o] 712A 87 @ AL 7|95t Hio|th,

SEY AFE - AR EA ARG Y] A DS ot S EHAS.
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Antioxidative Activity in Jeolpyun Containing Crnidium officinale M Extract
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Kyung-Sook Park
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Abstract

The purpose of this study was to evaluate the antioxidative activities of jeolpyun containing Cnidium officinale M extract (2%,
4%, 6%, 8%) by total polyphenol contents, electron donating ability on 2,2-diphenyl-1-picrylhydrazyl (DPPH), scavenging ability
of superoxide anion radical and decomposing ability of hydrogen peroxide. In chromaticity analysis, the brightness significantly
decreased with increasing Cnidium officinale M extract content. Jeolpyun containing 8% Cridium officinale M extract revealing the
highest value for the redness and the yellowness, 1.07, 12.70, respectively. The total polyphenol contents of jeolpyun containing
8% Cnidium officinale M extract were the highest content of 4,213 ng gallic acid equivalent (GAE)/mL. The total polyphenol contents
revealed significant difference (p<0.05). Jeolpyun containing 8% Cnidium officinale M extract revealing the highest electron donating
ability (83.55%). The electron donating abilities were significantly related at p<0.05. The scavenging abilities of superoxide anion
radical for jeolpyun containing 4% Cnidium officinale M extract revealed the highest ability (0.01676). There was no significant
difference. The hydrogen peroxide decomposing ability for jeolpyun containing 8% Chnidium officinale M extract revealed the most
hydrogen peroxide decomposing ability ( —0.193) and the hydrogen peroxide decomposing ability revealed a significant difference
(p<0.05).

Key words: Cnidium officinale M extract, total polyphenol contents, electron donating ability, hydrogen peroxide

decomposing ability, scavenge abilities of superoxide anion radical

M E o e 7154 e Rolgt £ Aol FusiA AWE 9
o}, Zheo] WA2E A4 wstolA] AT(Kim 5 2014),
A E Rolgk AE] LL ofFBang & Yoo 2015),  §717kAE ] EAEA Woo 5 2016), 7 o] EIEAE

A1EH(Cho & Choi 2012), 3f|o}7| o] (Kim KI 2020), 9}74<5(Cho TS A7 F2EA 7 (Hyun 5 2014), ZE7hETe A
& Kim 2022), HH{(Cho YS 2020), H|AAE= FJof(Park & 7Fet 7He e o] JAkst £ AHKim 5 2018) 5] 9loH,

Lee 2015) 5 ANFAS Alo] WA Ag¥lo A7 @ AR W] Azo] TR H7KLee & Kim 2010), HdE
3 glom, 4EAIY E3 /1S5S M AF Aol o Zhloung HS 2004), 1] % 7HEE H KHan 5 2000 ELE
oFet BEolA EE ol HBIHL Atk S A A AT 5 AVHIAY T BB BUW 7154
9 AELA FO el We TARE AA ofFl 84le et A7k AWH Yk "E Axe] /A4S Wk
2 A5HoRL Wyl uet EWa ouE X olgE  AFE URA Buw 23BL H/Sk] ARPak KS

o grot, AEe] T3] w2t HMokE Y AiAtd o] =8t 2020), £7HF H7HPyun 5 2012), HEE5A H7H(Chae &

' Corresponding author: Kyung-Sook Park, Associate Professor, Dept. of Food & Nutrition, Jangan University, Whasung 18331,
Korea. Tel: +82-31-299-3066, Fax: +82-31-299-3609, E-mail: pksook0730@jangan.ac.kr
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L]
o,
H>

Choi 2010), 2 71% H7KKang 5 2009), 57715 A7}
(Chae & Hong 2007) 5 tlofst A71ES &85t E29 &2

54 &2 Ao gt A7 o]ojA il Qlt
FrHo 7= T3 A-F(Cridium officinale Makino)= 1|1}
Sl Tk Apiaceac)®] A1EE QUIAL Z3 o], BTt
2 SolA Aot gl oFgABolehLi 5 2012). HE9)
R Yo YET AeHv, $elel 2HS vl YK

2004), SFA7FA 9] &4 74 (Han & Oh 2008), Fof|H
(Han 5 2002; Han 5 2003), =55} (Song 5 2013), &
A= F5(Back S 2014), A EZ 7eH(Lee S 2002) S
Gt EopollAl 1 550 thote] A= Stk

2 AT HF 23S 70% oS &g 2&351, F
% FE2AE AAotol 553 AL 52 ARSI A=F
S gt AW A R(0%, 2%, 4%, 6%, 8%) = 52 AXTt
AEE ARESto] Al xstelon, dHel Mx 9 gHisl 55
= A FE2E TF Aol i 2IE #A6tL, olE &

st} A3 249 HAH B B 7| ZARE AT
A ghek
M= ok
1. HE ¥ FEuy
3 ol 3L AL ANE muhgelA 79

2 63 AT T AolA 2
Az=E AZ 100 gof] A= A=) 10
BT 48 e AFLOIA] AAT T 33 kg
o ofsjalel 79 - & T, 60T F
S ZA7AZ7|(freezing dryer, 1IShinBioBase
Co., Ltd., Korea)ol] do] A|E 2 ARSIt AZXE Al8=
£ 7t ohd 5399 a2, ol 23N Thd

g 5 1998) &2l o7 AtgE o] ¢ o]A}9]
] B 539 2 ARSI,
71 SHET YA DS AHESte] e FEEY 55 T

sk Awe Az

A

i)

2. ¥3 HH M=

%ﬂ%@ﬁw xﬂ %+ Fig 13} 2]
Az31Q1, AE Az F7HE AF 289 Y2 Table
1] UrEHH‘”E}

AE FEE %, 2% 4%, 6%, 8% HI&E 217 2 110 g
WA g35FAL, o5 500 g9 B7FRL} &F 5 gof £}
o] B3t Balo| &3sle] & 4lo] Z 3o 0o]= 20 mesh
Aol Wieh L ulE BL(H1F 30 em, 0] 45 em)ell B

1.5 LE 93 HFA7|(AS: 30 cm, £°]: 7 emyE &

Washing rice (%3 times) ‘

- Soaking rice in water for 8 hrs
- Adding salt
- Milling rice

Rice flour

- Adding mixture of Cnidium officinals
M extract and water (dissolved Chidium
officinals M in warm water)

- Sieving (20 mesh)

Setting in steamer |

- Steaming for 20 min
- Kneading the steamed rice flour
for 20 min

| Molding (5x5x1 cm) |

Fig. 1. Procedure for jeolpyun made from Chridium
officinale M extract.

Table 1. Formulas for jeolpyun added Cnidium officinale
M extract

Ingredients Samples
0% 2% 4% 6% 8%
Rice flour (g) 500 490 480 470 460
Cnidium officinale 0 10 20 30 40
Makino extract (g)
Salt (g) 5 5 5 5 5
Water (g) 110 110 110 110 110
T 28 QU8 Am sl B Aaoi 20 Ans
gol 2087t A ThE SEZF B2 Stk AA We Aol

HE=27](220-240 V, 50/60 Hz, 315 W, 5KSSS, KitchenAid, St.
Joseph, Michigan, USA)Z 1ol A] 1087F WHIAIZ] 330 g
W e U2 Yol sx5x1 eme] 2712 AHsH 4P
HH2 petri dish(SPL Lifescience Co., Ltd., Daegu, Korea)o]|
ol PO g2 LAt 4-2ofA 3027t A7l F -20TofA
W Bslo] Agol AH8a7] 1 hr 2o] HhaT T Ago]
A3,

I 2w

3. HEY M FEH M=
HAF ZZE (0%, 2%, 4%, 6%, 8%)

A7Fstel 30 ¢ @)
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2 AZ3F ¥ Y531 (IBK-1200RF, Infobiotech, Daejeon,
Korea)ol] H¥H(-20T)5t3oH, A9 1 hr Hof { gt & A
22 Agslolc sk Aelo] Baw 2% Az o
I} o] 29| 5 1 tiste] ELe = o=, WA
30 g G = AR dHE EA AE T E47](ProBlend 6,
Philips, Netherland)®] 733t 2= ATEo| A 187F E4)5F o
300 mL(A & A7Fo] x108)2] 70% ot H7lsto] AR
oA 48417 HAsho] FEFIE PEO R 33 WREehe] &
2ot 2204 oIt 7, 4 Slol 53 hE -60T
oA BAsto] EZ7A%7|(freezing dryer, 1IShinBioBase Co.,
Ltd., Korea)ol| A 547t AXSH & 11%2A410] A|l5E U9
52 Axd A FEE0 70% ofg-Z 2 mLe} ?%—’F
mLE Y11 vortex mixer(Thermolyne, Iowa, USA)O|| A 735}
AHolE oo YAEZ 7] (Multi-tube Carrier Refrigerated
Centrifuge VS-550, Vision Scientific Co., Korea)= 3,000 rpmo]|
A 3R QAR & AT Ftto & EeHER,
ZA}Fo4%, superoxide radical anion A A% =71} hydrogen
peroxide A| A5l Het A4S st 5E B A 5
I

e

4. MEYH

dHL 70% &2 3

BEE 9T UE 250 W 2
¥ %ol $AA% WY

g d2 ANE HdsHEHAE ‘/}E}lﬁ LTEES T
REEECEErE

Yield (%) =

A experiment/Cridium officinale M & &2 A 25 AH(g)x100
A experiment: Cnidium officinale M FE==2 AZxH dH

9] FEE(g)

2) Mz é@

Hg FEE9 1S Fejote] Az dHo] M ¥sh
&= A2} (Color Reader CR-10 Plus, Konica Minolta, Inc.,
Tokyo, Japan)E AH85to] TI=(L, Lightness), 244 (a,
redness), ZH It (b, yellowness) 452 2+ A& 33 HHE =
goto] o]g Wt o2 YEFf Itk (Han & Yoon 2007).

Folin-Ciocalteut (Singleton &
Rossi 1965)01] Z5ko] 24519t ARE ZE WL 70%
et FESHAUL, ol F At AS UY=L ol &

].

AHo| st 24
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Az zstal of7]of] 70% ofleE 2 mLe}t SFS 1 mLE ¥l
vortex mixer(Thermolyne, lIowa, USA)O| A 7}5}A] #oj& tf
20 YAE 2] 7] (Multi-tube Carrier Refrigerated Centrifuge
VS-550, Vision Scientific Co., Daejeon, Korea)=Z 3,000 rpmo]|
A 387 AYEEIste] 2EE A5t FsiA & &2
HE TS SHsH. A3 555 R &2 24
o] FEE AEY 2%} 4% H3 FE= T WY F
AE= S0H1E 3]4A, 6%2} 8% Ha &= TF 49
A& 2008 = Bl4sto] & Ed¥Hs TdS 545
RIL, UERd Ao 34 HleS F9f Fv= YHo=E
dRon, SAYHELS o Zot WA & 3 mLoj 34
A& 400 yLE Y11, Folin-Ciocalteu reagent 200 uLE
255t 3o 5} Na,COs -89 400 uLS ¥ 17 vortex mixer©]|
A ZoHAl Aol tha Aol Al TAIZE AAAF . & &1
A& dF9 =42 UV spectrophotometer(Infinite 200 PRO
NanoQuant UV/VIS Spectrophotometer, TACAN, Salzburg,
Australia) S AR&-SFo] 725 nmof|A] FFEE ST &
EvE gF AAES REEAE AT gallic acid2 HE
AFAS P97, & S2uE TFS gllc acid equivalents
(GAE pg/mL extract)Z ZFAFS}I T

==T1

TE=E

rsh i

[

4) BRIZOS 55
= A 222 A7t 24U AR Bl 24

o % B T 240 A8 ARG FUW ARS

5]4J81A] Qa1 Lee & Park(2015)2] H}W o] Z3}o] A Ky
£ 24ste BHos AdS shH &, 95% Ag2=E Al

%% 0.2 mM DPPH 29 800 uLoj] A|& 20 pLE H715F &
vortex mixerol 4] 7ZF5HA] Mol the 1417k E9k 37C2] 9
L Z(PSHWB-30, LAB PARTENER, Seoul, Korea)of| A HF3-A]
00, o]Fof UV spectrophotometerS AFE35}0] 517 nmO]|
A FFEE 2459 AR 5(EDA%)S T2 Ao
P

Electron donating ability(EDA%)=

[1-(A experiment/B blank)]x100
A experiment: A|E27F H71H ¥HSE9 ST
B blank: A&7} H7IEA] 42 2+ 3=

5) Superoxide anion radical MAHAS &3

Superoxide A A 53 42 McCord & Fridovich(1968)7}
A Aot E/JAEAZ 9] 51Lt9l superoxide anion radicalof 2]3
cytochrome ¢7} FHLEE S-S 245H= HES S5t Al
Bl AFRT ARE 22E AAQ] W7ol ofgt A4E A
sel7] ofstol Ful B 2ol AL8et B4H ARE A}
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2-5}9] superoxide anion radical A|A5& &733191, dojA
Ao IAueS JT HE AHE 4SSl F, 0.1
mM EDTAE 9H3-6h= 50 mM 14 &5 (pH 7.8) 2.1 mL
9} 50 uM KCN 0.1 mL, 0.5 mM xanthine 0.3 mL, 1% sodium
deoxycholate 0.1 mLo]| xanthine oxidase 0.1 mL(A| 55 YXA] &
< JEolA F8 =7t 0,025 A 288 A), 0.1 mM cytochrome
¢ 0.3 mLe} AlE Y 20 uLE WL 550 nmo| A SF= 0] W3t

£ 28 B9 2

6) Hydrogen peroxide £ills S8

Hydrogen peroxide 35 =42 Aebi H(1974)9] i<
AEsto] Agstlth Aol AMSE Alme 55 AHAY
Ao oJjt @RS F43}sh] flste] F¥lE o S
ARERE S| M E AlgE ARESHe] S5, fofXl At
Al eS H3 42 2HE AESITE 5, 2.0 mL9Y| 50
mM Q4 S-S H(pH 7.0)01 AlE 10 uLet 71 d 10 mM
H0,-8% 1.0 mLE 7}5t0] 242 nmo]| Al S8 WIS 2
stal, 148 B¢t 1 uMe] H,O, & Eofist=s 552 1 unit2

st

7) SAEA
= A2 33 BHESiA A3ste] ¥ VS Ba+E
TR AFESIAT 24 AolA A2 2] A= FAA
2]+ Statistical Package for the Social Science Program(SPSS,
version 21)S ARE-5}0] EALE A (one-way ANOVA)S A A|S}
A, AT 71 7942 Duncan’s multiple range test®
p<0.05 FFA HS3FA-

Han $52000)9] 41 4 QUAE BAoIA Eehld, &
A JE S0l FREol Yt AR WEste] IH 2B

< FHRokA] G2 HHHOA] 1.0940.555 g9] FEE2 &)
AA o] B/ A3t AFAHE F el Ao] gfEo] glE A
oz AmEY, Park KS(2021)9] EEH

Al HERE 0.68+0.045 g3t AT A3HE UER T
FEE TF oAy F2E 582 A7 AF
E9 ol §Z4E £5E50°] 37kt A= UEgon,
FolgE %04 BATHOR |3 Zpol7} Qe AoRE
YERtt) 8% AF T AHolA 7P B2 410

==X

TE=

Table 2. Yield(%) for extract obtained from jeolpyun
added Cnidium officinale M extract

Content The extracted (g) Yield (%)
0% extract 1.09+0.555" 0.958+0.027°
2% extract 1.82:£0.494° 1.567+0.075
4% extract 2.1540.618° 1.956+0.106™
6% extract 3.09+0.902¢ 2.824+0.096™
8% extract 4.10+1.188° 3.778+0.178°

F value 6.493 316.100

The data are displayed with meantstandard deviation (n=3).
Means with different letters (*°) within columns are significantly
different at p<0.05.

"The extracted (g)/the jeolpyun containing Cridium officinale M
extract (g) x100.

1188 g9 F&ES Ut ol AT F&2E Tkl
Eo| A7HSE F2EE Jo] gl & & A Pak
KS021)9] EEHY &5 9 T dHY 70% g 3
EE F5EINE TREe FE2EY Tl g5 E &
5E0| 37t== A% fARE 23S UEgich

_‘

MHSH= Table 33 7t
UEtl= B2l 2 35 A3 220

46.33£1.7930]9l0H, Hg F22 Bt

ARghE HAL

15 o] i} vobd e §A191

Table 3. Hunter’s color values of jeolpyun added
Cnidium officinals M extract

Ratio of Hunter’s color value
Cnidium officinale
Makino extract (%) L a b
0 46.33+1.793 - 1.00£0.100"  4.20+2.951°
2 43.43+2.021 —0.37+0.153°  9.90+1.513
4 402045910  —0.07+0.153°  9.70+0.529
6 40.63+3.915  0.50£0.200°  11.93+0.709°
8 37.90£1.900 1.07+0.058°  12.70+0.361°
F value 1.509 94.617 13.937

The data are displayed with meantstandard deviation (n=3).
**Means in a column different superscripts are significantly different
at p<0.05.
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o] 18-S H itk Pyun 5(2012)9] £7F% A7} dw o]
©} Chae & Choi(2010)9] 55542 715t AH AFoA
T 2 AT FYs 295 vEth

M (a) FolA = FH7F AHolA 7 BA Uebta,
©]:= Han 5(2000)2] =4k &9] Fut £/ H|aofA vt
ANz gt AR Btk AF 3255 8%E TRt

HHA] 1.0720.0588 7H =2 Aow e} A7 ==

9] X
ol BAE<005). FAED) PolHE BT 232 WP
o] 74845 FAE go| F7KES Byor F9He X
o2 ekt (p<0.05). ol HF 22 Mgo] W I
Haolo] ] HAE Zh} FAE gro] W 2E 0| Faol
27F4E S7b8He A0 AR ol Pyn 5(012)
o =4 AP £ WA hel AL W7 b
o FFol &4 A=) ol 232 FaFS HolT,
FAE bE W oA b B g tEhie 2o
UeRt @7bge) Aago] Bawet HAwel gto o4l
Ane 2Ae o 4 At

3. & EflHl= &

AT FE25 FF0 O£ dHe T Eds T2
Table 40 YERH STt 8% g FEEE AR 2dH F&
29 £ ZoHE 32 4,213.33+161.658 g GAE/MLE 7}
Z =0 FFS YEMATL, 6%, 4%, 2% AF TG AW
2 Z9dEs I 42 2,760.00+£0.000, 2,140.00+£26.458,
1,390.00+493.660 g GAE/mMLE HF &5 o] &4
£ F Edbs TFE RolAH, §o¢E 5%olA SAT

Table 4. The total polyphenol contents obtained from
extract of jeolpyun containing Cridium officinale M extract

Total polyphenols (11g/mL)"
11.00+0.61*
1,390+493.66°

2,140.00+26.46°

Content

0% extract
2% extract
4% extract

6% extract 2,760.00+0.00¢
8% extract 4,213+161.66°
F value 135.45

) Total polyphenol content was expressed as pg/mL gallic acid
equivalents (GAE).

The data are displayed with meantstandard deviation (n=3).

Means with different letters (*°) within a column are significantly

different at p<0.05.

b s spieh 24 263

Z
%S|

o

2 Y% Aol7t Sl= Ao E YEHTH
T FEE0| FREA g2 dHAY F EHE T
11.00£0.608 11jg GAE/mLE UEeFFl, o] o] 3hg-
ARl 2oyt ZAMHE(Han 5 2000)0f 7191
o2 Al EH, Park KSQ021)Q] EEY 2&ZEZ Ax3
I FARE Ao Ytk 1831 AF FEEE AE
Ao H|sto] AR5 W3S & 4= qlo] Aol TR/HE
EdvE o] =2 A2 ¥ 5 AUtk Park KS (2020)9]
R 252 AXT dHAE FE2EE A2 49
A9l F Zej= gFo] B2u AR HHHET 24 U
B A3 22 A3 Holow, AAAQl F EYHE o
H| WO A= 8% YA &8 3 FH Y 1,265.00+17.32K
o} 38j| o] @ol ehet A o2 UEHHTH Woo 5(2020)9] 4
F 71kt A7Eo A & EYuls R 2,010 g GAE/mLE.
E2 ZA0E YERIL, Lee 5(2013)9] &AZEH H7I5t
7190412 4,200 ng GAE/mMLE} -FARE 9FgS ZH=
2 Ut 13 83 AFo 29| &8-2 9nvt gL
oz AtgHr)

0

= O
flo e

Q

T D
22

N

=

[¢)

LY
. |o

4. XIZ20{s =H(Electron donating ability measurement)
AG FE2EY 5L & Ieote] ART dHo FEE]
oiet Aitst B/d2 DPPHO| &S o83t AAE s
57L& SFAL, 11 A¥= Table 59F At} 8% A3 FE2=E
Azt dH FEE9 AAFA50] 83.5580.23%= 7HE &
2 ARFFoeS HAIL, 6%, 4%, 13 2% 2= TF
AW A= 2+ 78.38+0.35%, 79.38+0.79, 74.81+0.90C0.2 L}
= 71 BE sEoA ARsofsol & A

o Vet g4k} o] Y Aow ARET B3 23
2 TREA &2 22 0% dHoA = 28.70£1.23%2
et d3 &0 TRE dH9 ARpoid2 AAA

o
T
0
ol
4
£

Table 5. Electron donating ability of extract obtained
from jeolpyun containing Cridium officinale M extract

Content Electron donating ability (EDA)"”
0% extract 28.70+1.23*
2% extract 74.8120.90°
4% extract 79.38+0.79°
6% extract 78.63+0.35°
8% extract 83.55+0.23¢
F value 2491.655

" Electron donating ability (EDA) content was %.

The data are displayed with meantstandard deviation (n=3).
Means with different letters (**) within a column are significantly
different at p<0.05.
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L]
o,

0% 50| U= ACE Yegton {o4E 5%0llA A
How [t Hol7t U= AoE YEHTE Woo &
(2020)8] 5= H7IRE A71Ho| A DPPHO] 2tt]Z 4750]
B5 B9 FA7He] S7HETE ICx #h°] #aste A%
< Ho|il o] AAgof5ol S7Ioh= Aol e &
o AFS HYon, Park KSQ2021)2] 8% EEH 2&2E8
Azst HA YeRd Hhx|Ql 74.28+0.8278 F =2 A

5. Superoxide anion radical MHAS &3

Kwon & Yoon(2009)-2 superoxide anion radical®] 11 T=AFSH
2%, 02 34, A ases B4, heEd @ 4
Fo 5 coret RopollAo] 883} 18] Washe Bz}
¥l E3], superoxide anion radical®] 523t o|-F2 AFA
SEel WS AT Al Y /449 dEel
superoxide anion radicalo]] 2]3F DNA €A} 0
4 dd, sUAEsks, ASEAS
UTHAL Stof o] & A A= A2 AAHA Y
Aol2t SFRIt. Fig. 2014 Hi= HI®} o] Ha FEER
A ZSE AR F&Eof st superoxide anion radical A 75
o WA 222 B8 QU vleRPAL} e Ao et
won 53], 4% &5 o AHoA 7HY 22 0016767+
0.000416° 2 blanko]| A 2] 0.018767+0.001102X c} A L}Er
Stout 5% folzolN BAsE e folat ol7t Qe
A0 2 YERETE Superoxide anion radical A A5 0% dH
F2E 38 HHoAE 0.0184+£0.000755% Q! blank
o & Zo|7} gle AL R UEHHAL, 2%, 6% 1311 8% HH
sk AHof A= Z+2F 0.016967+0.001172, 0.016967+0.000737,
0.017267+0.000351% superoxide anion radical A| A5 A7}

° 43 FES BAY! W5t AR R Lee &

u

biank

Deextract 2% extract 4% extract Gl extract 8% extract
CONTENT

W average  Mthe standard deviation

Fig. 2. The measurement of superoxide anion radical for
jeolpyun containing Cnidium officinale M extract. F' value=
2.310.

A
Eﬂoﬁ
1
o]
of
OO
ﬁ
A,

Park(2019)= 70% o= UEAE
superoxide radical anion A|750] = FAOZE FHSFo] H
AT A Btk A7 39 w=o e 794
< AT A Hofl B2 JHolA FAFZ = superoxide
anion radical®] A A5 v|sHA Ut Q= AoE YEhY
oo thgt Al4let A7 BRjt AoE AlmETh

6. Hydrogen peroxide &£olls &4

Hydrogen peroxider= 4AF8td] AEHAE FHA)7 = B
2 g7 oo} of i, AFE 5 Tt GolA A9
FF= = 24E LA Aok Kim 5(20060) 4H2H2 A
EZAE &9 oOFFEAIAE Fhste ACE WHSIUL,
Park 5(2020)2 hydrogen peroxide %] 2] o] 2|3} STAT3S] <l
Abe} Tl (p-STAT3)S] W@ o] HAd<tel vls] fodo =
S71e 202 ¥he] A oA hydrogen peroxide®] 519
213t} o]Z%t hydrogen peroxidel] -85 =742 hydrogen
peroxide®} FEE39] St & 1279 ST W3] 2
Eills= 546191, 74 2= Fig 39 et gz
T8 AMEH 0% AT FE5 o dE2 -0.035£0.005,
2% He FE2E EY TF dH2 -0.055+0.005% hydrogen
peroxide #3l-50] 3 FE=0| {E dHo|] 43 Ao
2 UERD, 8% Ag 58 T dHoA= -1.93+0.012
2 hydrogen oxide £8]5°] 7MY =2 202 YEIIHTE 6%
AF 325 39 EH 9 hydrogen peroxide 352 -0.147+
0052 WA 7] LehLom, o4 swuelH BAH
o7 RO HAth HFT FE2E9 TFo| IUEFE
hydrogen peroxide &-3fl'5-0] Z7}g2 Park KS(2021)9] E&E
% 3 HWof| A9 hydrogen peroxide £l 53} FAFS B
At Ao g FFE 4 A= FREC A SB=7t

0.012

0.005

C.xtra:':

-0.05 @wda’

0.005

2 tract
voler

0.005

4 tract B tract BRI tract
weler voer wdler

CONTENT

W average B the standard devigtion

Fig. 3. The measurement of hydrogen peroxide for
jeolpyun containing Cnidium officinale M extract. F' value=
25.603. Means with different letters (*°) on a bottom are
significantly different at p<0.05.
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ABH] GoIAN e FER WEOIA 34 the e
Oﬂ }oq 7:11,}‘. A}éc‘,]—ochjr x{-g- z7-‘:'0] x47]-ﬂ ;q;q] =

oA hydrogen peroxide £3fl5°] = o2 Yeh} Eof5
2 Yehjt 23 795 olg 2 So) et A
St AG7F © Wast Aog Alg %u}.

‘C_TH
1_

% 2

rhu

g FEE(0%, 2%, 4%, 6%, 8%)Z et AHZ 30 ¢
Sl Axstel Azt FH A= U F B T

27 DPPHO]| )3t AA3ols A3, superoxide anion radical
A A% &7 18] hydrogen per0x1de Hills 549 23+=
e A AT FEEE AR FE]d 30 gof Wit &
=9 #5552 A7 FEEY °k°l s FEHe d
T S7HE Bl 8% AT FEE 2UE AR dHA
g B $EES Ueha F4E sucld BAEL.
2§15t Aol7t 98 Btk ARAHoIAL Fu 23
Bo| 395 ¥ AW Wr(L) go] /P B2 4633+
1.7930]9Jo HAF 2&EE] efo| 2|12 A=
Ao Uebal, Mk (a) FollMe 73871 dHAA 71
WA Uehion, 33 32% %S BHohs o)A
1.07+0.058% 7H &2 A22 Yeh A3 522 &%
o] g2 SV Bt FHEDb) #ollME e F=
B T80 51048 = s Sl oz g
o, 8% A &5 -8 dHo] 7 =& 12.70+ 0.361
2 Uehiich 17 A7kl deo] £84R BEQ) US
SOl 3L AAE @ L) go] Z71TE 2ol A4
Q) 2220 A} WY Balo] YSS o % A 4
@S} PUEG)E FEIHS Aol eFackp< 0.05)
8% A FEE= AXT dd F2EY F B IF

£ 4213.33+161.658 1g GAE/mMLE 7} =2 31k Uhehy

AL, 6%, 4%, 2% EEY 325 2% I U9 F S
E e 7z 2,760.00£0.000, 2,140.00+26.458, 1,390.00+

493.660 g GAE/MLE Mg 225 glafo] 252 £ 27
¥z T WolAH, §-ol5E 5%0A SATH o E {9
gk 2pol7t Q= AL E UEHTE 8% M3 FEEE Xﬂif?}
7‘*%1 Zz“’«l ARF-o50] 83.55£0.23%= 7HF & A3t
A, 6% G-l A= 78.63+0.353%, 4%2} 2% &
225 3ko AW Nz 79.38+0.79, 74.81£0.908 %
‘%E}‘% A FEE0] hd FHIAA= FAHLRE f55
o] A& ALE YUEon, §ol5E s%olA SAHE o=
ool e AoE ettt A3 FE2°] REA &

2 R 287£1.23%8 UERL W FE2E0] TR A9
9] AR = Aol E it Hydrogen peroxide A A

o{.]o

Aol apaish 4 265

T AYNAE YR OE AMFREH 0% AT 25 TFF &
HE -0.035+0.005, 2% HF =25 T§ AW -0.055
0.005, 4% HF =25 4% %:ialifi -0.06£0.005% ERY
hydrogen perox1de Bif50] AF F=50| T8-= dHo| X
Folynt 53t Ao R ‘/}E‘r‘*_r— 6%} 8% A3 25 ¢
© HAHoAE= 7_,7_," -0.147+£0.05, -0.193+£0.0122 hydrogen
peroxide ¥9fl5°] 2 ACE UEIFOoH, Fo5E 5%
Al BATH o= FoJvkS HAlth Ha AAS EuE &
¥, AAFol5 18] hydrogen peroxide E:aﬁboﬂ/\{ =0

a0l Yt 202 eh} AT BEY HBIE 019 e
G A0 AREA, HFo] 2t A% Wefd F714
9 A7t WA R0 Az

2Atel 2

E AL gothsta 20229 % AHA ALE] X Qo] o5t
of AEAeH, old FAEHU.
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Antioxidant Activities of Purple Yam (Dioscorea alata 1.) Extract
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Abstract

The purpose of this study was to confirm the possibility of using Korean purple yam (Dioscorea alata) as proximate composition,
material, and antioxidant activity. In the proximate composition of the freeze-dried purple yam powder, the carbohydrate content was
the highest at 86.67%, and in minerals, potassium showed the highest content at 1,765.69 mg/100 g. To study the antioxidant activity
of purple yam, distilled water and 70% ethanol were used as extraction solvents. The total polyphenol, total flavonoid, and total
anthocyanin contents were 1.3~1.6 times higher in 70% ethanol extract, than in the distilled water extract. As a result of ORAC,
DPPH and ABTS radical scavenging activity, SOD activity, and reducing power, the 70% ethanol extract showed higher antioxidant
activity than the distilled water extract in all results. As a result of freeze-drying purple yam and measuring antioxidant activity
by extraction solvents, it is concluded that purple yam can contribute to the food industry as a natural antioxidant and health functional
material.

Key words: purple yam, Dioscorea alata, proximate composition, antioxidant activity, extraction solvent

M2 o] u, §2), &71, o, @i, At Soll SAISHH, HF2
Hz4 M Sites fElEuZ2] 842 A O}ﬂ‘%
A AbAx(reactive oxygen species, ROS)= THARA of| A] AY B3E A= Fatet R o2 2-gRITH(Lee YR 2021).

HElE 20 AT, 2ol AR ) AEo] £4 $U5 A58 ok Dioscorea alatay= vF] T FFH A4}
of ol 7% U AL FANIE Ao FAA Yt B w Folue] AholrhZhang 5 2018). F= It

(Shim 5 2005; Lee -5 2007). o] 23t E/dAtAof oJgt AJA 4 ofdh X HQl FHoMAlore}t S, A& Fol 29 £X
A 9517 98] Ak A BRA 2 A A FASHA| 513l 1O ™ (Kwon 5 2010; Srivichai & Hongsprabhas 2020),
A AA FASAZE S AchHyun 5 2019; Lee YR AR Syl A A7) ARSI AFFA Zoto]
2021). 7157 AlFolA S8AAZTES AASH] Ao + mucin, allantion, choline¥} Z-2 7|54 AJ&o] thsF T
gHAESEA| Q] BHT(butylated hydroxytoluene), BHA(butylated FHo] ot B EAtH(Fang 5 2011; Liu 5 2019). £3],
hydroxyanisole), PG(propyl gallate) 52 A3l AT, A|E =2 AR @48 UE= QtEAlobdo] 3hiEo] /o
Y EA4Jo] H1E|o] B} QrAsty 73 AA JAkekA 9] o H, A Frlo] OFE AJobd-2 cyanidin 3-O-gentiobioside@} Z+
F7} o]FojA] 1 tHKim 5 2015). A FASHA = A& 2 cyanidin 7|40 2 L&A UTHMoriya 5 2015; Srivichai &

' Corresponding author: Young Sil Han, Professor, Dept. of Food and Nutrition, Sookmyung Women’s University, Seoul 04310,
Korea. Tel: +82-2-710-9471, Fax: +82-2-710-9479, E-mail: yshan@sookmyung.ac.kr

- 268 -



Vol. 35, No. 4(2022) St 2 ol

Hongsprabhas 2020). A}5=2 Zul= gk, A F8A 5
I 22 goet Agdol A o (Kwon 5 2010),
SUlAE A=A o] tigt o]siehA 3 & G A=
oA & B3t Aot mEbA £ Ao A= A5 ap
FEEZ 7154 AEAYY AAE &8 V|RARE A
StaAF ApA Zhute] bR 9 21 dE EAsha, 5

812 geiste] Parst BHS AT

- ofd

Mz o by

s A

b= 2020 FFAIONA 5=
Telsto] ARlof AFE3IgiTh A Hobs A4
= 2 ZAZ(MCFA 8508, llshin Bio
Base, Yangju, Korea)s}ith AXRE AFA Zuls Bajs}o]
A2 &, deep freezer(New Brunswick Scientific Co., Edison,
NJ, USA)] 58sto] AFg-alsict

Az guio] ket B4 24 98] 222 A2
Fon, 2&8ul= ZSFH59 70% ethanol AFE-3H3TH 2F
FA uh B 50 g2 A2 A0 "ot 22 20819
LS 71519101, 24°C9] shaking incubator(SI-900R, JEIO
TECH, Kimpo, Korea)ol| 4] 120 rpm, 24A] 7} 59F A2 wHHS:
S= 33 HHESto] 2543 A} AL 557I(NVC-
2100, EYELA, Tokyo, Japan)Z 5=}, T 2A7AR0l A=
B2 ARG 8ud 2 82 AERSHS VIR &

Absto] F8teict.

2. AE Al

£ J3Lof|&= Folin & Ciocalteu’s phenol reagent, 2,2’-azino-
bis diammonium salt, potassium persulfate, gallic acid, rutin 5
o qhksh Algo] AFEEIRlTh BE Aok Sigma aldrich
chemical Co.(St. Louis, MO, USA), Duksan pharmaceutial
Co.(Ansan, Korea), Junsei chemical Co.(Nihon-bashi, Tokyo,
Japan)9] 15 A|9FZ ARESEAT-

3. XIFA EOjo| YEtE 2y

SAAZE 254 Frke] Auk BHE AOAC2010)Ho]
Folo] RAsigon, 1, o, 2, 232, B
shg dere Peldth SRS Hod SEEH7I(MBS
Moisture Analyzer, Ohaus Corporation, Zurich, Switzerland)S
ol- 8ottt ZHHA-L micro-Kjeldahl A4 A, A
< Soxhlet’s &1, 2322 Aoy or 4313,
SeokE o 10004 7, 2, AR, 2359
TS AQdste AR ol-8sto] Aitsyith

= =11

F220] Pust B 269

4. X4 Fnofe| 513 gtek B4

A=A ko] 71 9Fg AACC(2012)9] W] &3}
o] ICP-OES spectrometer(OPTIMA 8300, PerkinElmer, Waltham,
MA, USA)E o]-&-3}o] 4519} AlE+= microwave digestion
system(C900, Ctrl-M Scientific, Cerritos, CA, USA)S A&-5}0]
F4] 2ofstdnt. AlE= 0.1 g& AF 5] teflon vesselof] &
i, 2% HAREH 3 mLe} SRFE gol 0% A &
microwaveo]| A] E-l5}A Tt 5] & AlZ+= 50 mL volumetric
Raskol] 43ko] BAISHC

5. & EdlH= & &3
% Z9E T2 Folin-Ciocalteu™ (Swain & Hillis 1959)
o= ZHot90m, gillic acids REEHDR ARGt A4

Sttt AlZEH 150 plo]]l £F4 24 mLet 2 N Folin-
Ciocalteau -89 50 ULE 715t & 387F ¥HSAI A §ESAIX]
Lolo]| 1 N sodium carbonate 300 uLE 7}5}1 vortexing3ttt.
Vortexingdt -8 2A17F 5F FAofA WAAZ] & 725
nmo]| Al SFE(UV/VIS  spectrophotometer, T60UV, PG
Instruments, Wibtoft, UK)S =435} mg GAE/g&E LUERY
Art.

Wl Of
)
T

ok
ot
ol

£ o &

Lol 2 Davis HH(Chang 5 2002)0] &
FoH, nting EEELYE Agsto] AFAS
3t 5] AlAkstgct. Al ZH 1 mLo] 90% diethylene glycol
0 mL2} 1 N NaOH 1 mLE 7}3F H, 37°C2] water batho] 4]
IA7E B9t BESAIF T WHSAIX] &2 420 nmof|A] &8
g S5kt A¥2 33 vhEsto] Hdgh 9 2EHA}

= Torom, mg RE/gE HERHSIH.

ol
-

T

N
ox,

d

—_

1

7. & oleAlold Ea 51
Z AEA ol =2 Hosseinian 5(2008)2] pH differential

1
methodof] &3}o] AFsSIAT}E. A|EY 0.5 mLof| 0.025 M
potassium chloride buffer(pH 1.0)2} 0.4 M sodium acetate buffer
(pH 4.5/ 27 715t} FFHTE 1 mLE 5H50] 510 nm®}
700 nmo A FFE=E 42 ST F SEAOND TF
L cyanidin-3-glucoside®] & &-33A|42(e=269,000M 'em ™ HE
ol g5t om, thet 2L Alo] uhe ArEster

Total anthocyanin content (mg/kg) = Ax MW x D x 1000 + & x V
A (absorbance value) = (A510 nm - A700 nm) at pH 1.0 -

(A510 nm - A700 nm) at pH 4.5
MW (molecularweight of cyanidin-3-glucoside) = 449.2
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o,

Ry

D (dilution factor) = dilution ratio of sample
¢ (cyanidin-3-glucoside molar absorbance) = 269,000 M 'cm ™!

V = final volume of sample

8. ORAC(Oxygen radical absorbance capacity) S

ORACS: Ou S(001)¢] 342 WFstel AFstsict A
79 343 HFEZ9 A|eF A ZX+= phosphate buffer(pH
745 0]835}9 21, 96-well plateo]] A]F 25 pL, fluorescein
150 uLEs 7Kgt & 37ToA 30&7t incubationd} 3Tt
Incubation®] 4 ¥, AAPH 25 pLE 37}5}al microplate
reader(spectramax i3x, Molecular Devices, LA, USAYE o]-&-3}
of 485 nmolA] AAtel7] T 520 o)A B 2A0R
132 0tch 120827F fluorescence?] A S-S A5ttt 21}
Z-& AUC(area under curve)Zt 2.2 UERH & troloxS ]85t
A4l thIso] Uepyict

9. DPPH radical &7 &M A

DPPH radical A7 &4-2 Blois MS(1958) HIHH o] &5}0o]
215549t} A2 900 uLof| DPPH solution(1.5%10 ™ M) 300
ULE 7Fotal Wk § 3087F AofA HHAA]Z] AL 517 nm
oA FFEE SHcIAUh ARE F7I6HA] g2 tix2+9
FEEE ARESHAl o, o3t 22 AlE &S

DPPH free radical scavenging activity (%) =

(1 —Sample absorbance/control absorbance) x 100

10. ABTS radical 2&H
ABTS radical &7 E/d-2 Re 5(1999)2] -2 s}t

5l tE. 7 mM ABTS2} 2.45 mM potassium persulfateE:
’CI’; 5to] 16A17F 52t AolA RESAIA ABTS Ztiz-&
BgAZ. 2ttgol A4dE ABTSE 734 nmoll A &33=
Zrol 0.70+0.027} === PBS buffer®2 3]45t0] AM&5F T
AlZ N 100 pLof| ABTS' solution 900 uLE 75t & 734 nmo|
A FF=E SASHAH

gy =3

[‘lo]t m)«

ABTS free radical scavenging activity (%) =

(1 —Sample absorbance/control absorbnace) x 100

11. SOD(Superoxide dismutase) &M =3

SOD &AJ-2 SOD assay kit-WST(DoGenBio Co., Ltd., Seoul,
Korea)E -85} A3t A|EE= 96-well plateo] Eil
WST working solution¥} enzyme working solution % 7}5}o]
37Co|A 2087t incubationSF T} Incubationo] Ei F,
microplate reader(Multiskan FC, Thermo Fisher Scientific, USA)

AEd - Bl SFAEIUIBA

2 450 oA FFES 259

SOD =
{[(Apianki = Abianks) ~ (Asample ~ Avtank2)] / (Aplanki = Ablanks)} X 100

12. &2l2{(Reducing power) X

YL Yildinm(2001)9] Wol #sto] At Al
=9 2.5 mLo]| 0.2 M sodium phosphate buffer(pH 6.6) 2.5 mL
Z 7]-5}_1"’_ 1% potassium ferricyanide 2.5 mLE 7}ttt &
E2 50C water bathof| A 2087F ¥H3-A]7]31, 10% TCA
25 mLE 7hotgict. E3E0] 45 5 mLot SFS 5 mLE
E3et H, 0.1% ferric chloride 1 mLE 71519} HHE-ole
700 nm &304 S5 o, 32 FHE(OD)FeRE
Urebgiet.

mol'

ll

[

13. SHINEZ]

2E 439 BAEAL SPSS statistics(ver. 25, IBM Co.,
Armonk, NY, USA)E ©]-§sto] 33] o] S4stal H+ 4
RERAE 7otk 24 A4S 710 9004 SRl 9sto]
QU uf 2| EAHL A5} 31 Duncan's multiple range test 2 #-testS
AAISATHp<0.05), FE-8o0] T A4 Zule] A
Al ABEAS B0to] Pearson AR §24E 551
Uehg ik

MBI R 2N W 21D B
d

(p<0.001). B3 22 A7 o2 T3t om, 86.67%2] &
S UERQIE}. Choi WS(2012) Aol 4] S-ute} Zputo]
AN RE SAe 23, SIuket Auks 47 g43kE

Table 1. Proximate composition of purple yam powder

Composition Contents DW (%)
Moisture 2.830.15¢

Crude protein 5.91+0.01°
Crude fat 0.1320.01°
Crude ash 4.47+0.01°

Carbohydrate 86.67+0.18"

All values are mean+S.D. (n=3).
*“Values with different letters within a column differ significantly
by Duncan’s multiple range test (p<0.05).
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25.90%, 8.48%, THrRA 4.57%, 1.46%, A1 0.21%, 0.23%= L}
Byttt vk ©paE ool 7MY A ugkon, ol 1t
9] FZo] AR 1520%F =3staL 17| wizo|etar 7=
H(Kwon 5 2010).

F7142 SR 78S AAT UHA] JEo s g5
20l Fdgaoltt. 4 & BAhA] B a5k, REEA|
AT o] 9] AF7F 8= 37 5T A% 28F5
o] YEPHTH(Kim 5 2014). 2L A4 uto] 77]
4 o B4 A= Table 29 2ot A4 Zvto] ZE-2
1,765.69 mg/100 g, Q1 236.60 mg/100 g, T 1H|< 79.65 mg/100
g, Zr% 31.52 mg/100 g, FEF 29.06 mg/100 g, & 447 mg/
100 g9 3FFS Btk A5A = B7d 5 25 O
o] 7P =A Yehon, Suket Arte] 714 B4 2
oM & g Tgo] o F714do) Hls 7Y =4 UEhd
2& A = AATHChoi WS 2012). o] ZF-2 o]
A A}, 4t - dZE] BY fA, Az @ukakg, A
9] 5 ol @Y FAl 5l A, T3 BHYAES
g3t Qlek(Suter PM 1998).

£ S0Holl ME =4 Foel F& 2 2 & 24

nﬂ —E}E_._OIE, OFEAlOF &tk
=z gmj= St A=A o] 2% 5222 Table 37+
25 52 e FRPI} 0% EES

.Q O

T 0% oHE FEEY & £ 47 10.00%,
1140%2 LRy, 70% oJehe 2329 80| %7 e}
o, ol §718vlel Bo] BFE Bulolq AR 4 o
et SRHEEC] B9} Wstelo] kobA Ve Aoz B
o X th(Shin & Lee 2011). Lee 5(2008)2 AUS 5755,
50% oIt 70% oeHZ 5 tAEt SR FE2S 1Y
Rom, A AF 70% ool 7MY =2 FE &

ek ol 52 R4S 9T BEY Hut 48
Hgo| Z7tm &0 Ueht Zo® HojAthle
2008).

fo (o
Oll'l O_u o ot

Table 2. Mineral contents of purple yam powder

Mineral Contents DW (mg/100 g)
K 1,765.69+11.81
P 236.60+1.00
Mg 79.65+0.46
Ca 31.52+0.27
Na 29.06+1.04
Fe 4.4740.01

All values are meant+S.D. (n=3).
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Table 3. Extraction yield, total polyphenol, flavonoid,
anthocyanin contents of purple yam extracts with different

solvents
Extraction yield and Deionized 70% ethanol
antioxidant properties water extract extract
Extraction yield (%) 10.00+0.01° 11.40+0.01*
Total polyphenol b
40.62+0.4 1.01+0.59°
content (mg GAE"/g) 062048 >1.0120.59
Total flavonoid b a
. . 7510,
content (mg REV/g) 7.24+0.17 9.75+0.11
Total anthocyanin ) 55,4 96 244924255

content (mg/100 g)

All values are meantS.D. (n=3).

Y GAE: Gallic acid equivalent.

? RE: Rutin equivalent.

**Values with different letters within a row significantly different
by t-test (p<0.05).

H=sREe AA A4 SRIEZE hydroxyl7] & 7HAH,
AL R Aoju ASE A A7 aHANE} BFE, aFt
59 AEEA 71%5S Adrhal 2% ch(Nozaki K 1986;
Nakatani N 1990). 2524 ole] Z54 9 70% oJghe &

£9o] & Zods IS 27 40.62 mg GAE/g, 51.01 mg
GAE/gO.Z 70% ofeh-E F&E0| o &2 IFS BTt o
= Zd#&0] hydroxyl groupe] EFE QYL YA ERE
7180t ¥-g5t7] Aest sekEol7] WiEe s AHZHr
(Kim & Han 2014). 2U|R-E &, 50% O, 75% ot
A &= 0}04 Zos TS &9 2 B He) &

7180 & A 2 S Hol B e} fARE ATE
LERH %E}(Klm 2004).
EdtE ol HEA RMEY FHoE fifw, A

F 2 FEo FESH FRE0 e AR EiuEH
(Hertog 5 1993). o]g|gt SetE o]t EZdH=3} Zol
LS AASH: FAteE &40 £11, 3, FE5, T
slolels: 5o Eablk i A0E Yo UchHeim 5

2002; Williams 5 2004; Sohn 5 2008; Tsao R 2010). At
] 75 2 0% AHE FE2EY F EtEolE T
k0. 7¥7} 724 mg RE/g, 9.75 mg RE/gO 2 Ueht} Zojus
Sty H|&3t ARFS HYrh Z@tHLo|El flavone,
flavonol, isoflavone 5 o] 2] 7}A] AZ&A E-o] A5},
|ujo] wet FEE= Jrvt h=va dEA Qltk(Seo 5
2016). Lee 51(2021) AtolA T A F HES =, 70% ot
20| &3] F EH Lol FFS A A3, 47
6.46, 80.61 mg%= 70% OetS FEEA ¢ &L IJHFS
LER AT
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FEAOPHE EFtio|E SRRtER A, M, YA 5
O] A2 el A Ma oy, &2 3 9 349
%, E7], g 5ol FEA FE5 o] UATHKim & Han 2016).
UEAOPIL 22 YAMIER AE0A 58T 7152 3
st QAo A = Ak} 2, et 2t }ES 59 &5
2 YHehliE Ao g X EQtHTsuda 5 1996; Park 5 2000;
Hwang 2011; Choi WS 2012). X5 2Hal-9] E-3} 70% ©f
ghe 2250] £ otEAlold TS 747t 152.52 mg/100 g,
24492 mg/100 g0 &2 UEGTH & FEEHT 70% oghHE
FEEA oF LoH] 2 UEA oI TS HAA Lee &
Q016 SHIZle] 32 8UjE Yelsto] AEAloPIS
Y3 A3}, B2 230 AR deigo] T3E SuolA
QrEAlohd 8&o] H A UEhH: AL SRIg & A
S0l e KA Enjo| BAks B

3% gulol wE 434 vl gash BHom:
ORAC, DPPH ¥ ABTS radical A7 ¥4, SOD &4, 298
= Agstelon, A9 A¥= Table 49} Fig. 19] YERAATE
ORAC=Z radical chain reactiono]| 4] &AFst AE = free radical
A2AEAHE S75= WHOZ hydrophilic Y hydrophobic /3
o] 1% 81Sslo] A} A o] 23} B o]l FAkE}
AYEHRT vkS A4r7F =2 AgubHo|th(Prior S 2003;
2005; Prior 5 2005). ZFA Zate] E3} 70% offgk
= FEE9 ORAC &7 23}, 250 ug/mLof|A Z+2F 162.92,
197.73 uM TE/gO & EFy}T}.

DPPH & ABTS radical 47 84S 3413} gH4dS 245}

3. F&
Q
©

Huang 5

N

L B Aol H¥ o & DPPHE Haldo] LMo 2 Sy
£ A2 o]§3tn, ABTSE 3A0] SAEL 22 B
=]

I o] tH(Bondet 5 1997; Kim 5 2009). & A oA 2t
ZZ 50% Adficts v UEd 12 & UEAth
DPPH radical &7 &4 A3 23}, &3 70% ogte &5
9] ICsp 22} 437.29 pg/mL, 105.94 ng/mLE LR} of ek

FEE0| ¢ 2 &7 S EATHp<0.001). ABTS radical

27 B Ay A}, B3 70% oEHe FEE0] 102 242

= = = T olokSlE
wd - Al S ALE PRt
2
2 a
= b
—~ 2 -
o m1000 m500 w100 m5 [ ]
=}
215 "
=
o -
o
-]
E
=
B b b
% g5 d 2 =
5 . 2 e E
Jx c d | e =

Deionzed water 70%
extract

ethanol extract Ascorbic acid Trolox

Fig. 1. Reducing power of purple yam extracts with
different solvent. Different letters (**) indicate significant
differences at p<0.05 by Duncan’s multiple range test.

477.13 pg/mL, 307.00 ng/mLE WERH(p<0.001) DPPH A3
Ao} o] oehE 58] H 2 &7 4S HIth
DPPH ¥ ABTS radical &7 &/ &4 24 90| ==

5 47 @40 F7tEE ZCoE HIAESlow, DPPH
radical 27 E/J3} ABTS radical 27 &2 #9242 A
A7 = A0 Z LA th(Villafio 5 2007). = £

£ 2t 521 559 AN T e o] St
&4E DPPH radical &7 &4J0] &7}l AT Hof B
At 9kl ATH= UERQITHChoi WS 2012).

SODE= A W superoxide(0? ) &A0] Toist= FAho]
o, BAo] A& Psl= AL ERY HIdl= 7|5 UE
e Aoz A th(Pryor WA 1986; Kim 5 2010). w2t
A SOD &4 Ad EAEL superoxideS A ATOZ Akt
2 Aol Wolot 32 oAsk AT} SAehKuramoto T
1992). A28 Al 2259] SOD &4 Ad ZAik= 1G02
2 Jehglo, ekA A3 ST} 7ol 70% oEhS & Eo]

z"”Eﬂ' 2 Z4& EATHp<0.001).

HIE-L 700 nmoj|A] ferric-ferricyanide(Fe*") EEo0] 4=
‘8]—01 S8 7S SR A ASE ferrous
(Fe)o] g FF= o vehd dYoltisa 5

AE 3L
= o

Table 4. Antioxidant activity of purple yam extracts with different solvent

Deionized water extract 70% ethanol extract Ascorbic acid Trolox
ORAC" (UM TE/g) 162.92+7.74° 197.73+5.49° - -
DPPH radical scavenging activity (ICsp, pg/mL) 437.29411.23* 105.9442.44° 1.7740.05° 2.1940.12°
ABTS radical scavenging activity (ICsp, ng/mL) 477.1343.65" 307.00£5.95" 24.33+0.28° 29.54+1.28°
Superoxide dismutase activity (ICso, ug/mL) 678.14+14.62° 579.66+£14.94° 227.69+4.55 405.58+8.98°

All values are meantS.D. (n=3).
Y ORAC: Oxygen radical absorbance capacity.

*dyalues with different letters within a row differ significantly by Duncan’s multiple range test and f-test (p<0.05).
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Table 5. Correlation between the total phenolic contents and antioxidant activities of purple yam extracts with different solvent

Total phenolic contents

Antioxidant activities

TPC FC AC ORAC DPPH ABTS SOD RP
Total phenolic contents
TPC 1.000
FC? 0.996™ 1.000
ACY 0.997" 0.997™ 1.000
Antioxdant activities
ORAC 0.943" 0.938" 0.951" 1.000
DPPH -0.993" -0.993" -0.998™ -0.952" 1.000
ABTS -0.994™ -0.994™ -0.999™ -0.950" 1.000™ 1.000
SOD -0.961™ -0.965™ -0.973™ -0.904™ 0.981" 0.981" 1.000
RPY 0.997" 0.997" 0.997" 0.957" -0.993" -0.994™ -0.954™ 1.000
) TPC: Total polyphenol contents.
? FC: Flavonoid contents.
9 AC: Anthocyanin contents.
9 RP: Reducing power.
“p<0.01.
2010). A5 up =2E59] S A A}, BE AR (&, 7% HE F5T & 2] gk ded &, 7714
H iEﬂ ST E AR S8 25 7ok A oFF 9 Akt 4 AEE S5k vtk dRHdE
-O_

Aok A2 2alo] st gL FZRE2Q] ascorbic acid
o troloxic} SO FHE e RANT, 0% o 23
£9] 1,000 pg/mL F A2 S3F =7} ascorbic acid®] 50 pg/
mL SR e SRR B ZYso] BALE 4 A
o2 HoZtHp<0.001).

&

Atmeb| 2

2 8 A4 2t 2559 F Evs, SR

o|E, tEAJob FheFy} qh4tst Ayt A Aol AaA
+ Table 5&} 2t} & ET|Hs IFH § S ot 9
% % QtEAJold FHeF ORAC, 8L 7Hz} 1=0.996 (p<
0.01), 7=0.997(p<0.01), r:o.943(p<o 01), 7=0.997(p<0.01)E =
2 F9 JABAE Btk F ¥ 3ol %%a#%
ARZ045-9] 1Cs #kol ”0}11‘34*1 2 A4S 848
Yon, & Zd 4 sy} DPPH radical 24 &4, ABTS
radical 27 &4, SOD &AL 7+ =-0.993(p<0.01), r=
-0.994(p<0.01), r=-0.961(p<0.0)E = 29 AAAAS
YER Al

oot ¥ ZE

£ oML SR AR FohE 15 A B
Fs A B SAof olaketal BAS Zsta, Sud

4 23t o2 opo] gRtgE-g Aet Zatet Hlst 3he
YetigloH, F7]doA= ZE ool 1,765.69 mg/100 g
O & 7 EA UEtdth & &uiE 2ot A
oS B3k 70% olge 2 &3 A3, 0% e FEES
80| B 2 o2 ettt F E9dE ¥ &
AF, & AEA M FHE S 23 &
SEHT 70% oflghE FE550] BE Ao w2 TF
Boloh E3 FASE S AFANAE 70% olehE &
o] & FEENY 2 AT &4 HER I whabA

T Ato] 7| zsto] A Zte] SRS B 70% o e
FEE2 A PISA A E-8 7HA7F okl Bozl
o} E3} thokst AlZo] Y g A /T A7 7154
A EA AFAY] Fopol| 7] 4= & Ao R AFZHT

=]

J.‘i rLHN'
0o
H‘
9,
lﬂ

m}o rﬁ e o —1>n e
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Antioxidative Activity of Solvent Fraction from Taraxacum officinale
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Abstract

Antioxidant activities and a-glucosidase inhibitory activities of Taraxacum officinale solvent fractions were measured. Extraction
yields (relative to raw material) of 50% ethanol, hexane, ethyl acetate, butanol, and water were found to be 10.29, 2.61, 5.54, 2.15,
and 0.96%, respectively. Polyphenol and flavonoid contents were high in ethyl acetate extract of Taraxacum officinale at 56.88 mg
gallic acid/g and 33.27 mg gallic acid/g, respectively. DPPH, hydroxyl radical scavenging activity, and SOD-like activity measurement
(ICs¢%) of Taraxacum officinale 50% ethanol extract, hexane, butanol, ethyl acetate, and water fractions were 22.64, 18.65, 10.29,
20.81, 20.46 mg/mL, 24.68, 10.69, respectively. It was found to be 9.66, 15.81, 13.77 mg/mL, 32.84, 17.09, 12.73, 33.63, and 33.91
mg/mL, and was high in the ethyl acetate layer. Results showed that a-glucosidase inhibitory activities of Taraxacum officinale solvent
fraction were 25.75, 15.93, 35.87, 15.96, and 2.88% for 50% ethanol extract, hexane, butanol, ethyl acetate, and water fractions,
respectively.

Key words: Taraxacum officinale, antioxidative activity, superoxide dismutase like activity, a-glucosidase inhibitory activity

A‘I E Oﬂ O]_o %]jE]-Q- —}l\— 9»1]:[-% 7]’ 210—1 O]—;(«] 0]'_]—_’_ 7]_-5— ,53_/‘\_]—_
34A4|9] 7ol @ 5|1 Q= Ao th(Branen AL 1975). A
A

AUIES] A7 okgThe Aol die Talol A1 o WSS ohe AEvlee] s ke S
of met A7 71 AlF 4] ERL sjuitk FA3}F Sk & =2A U, E7], o &, B2, E, Aot 59 e 2l
Aolol(Albertazzi 5 2002), AT e} HPRAY W, EZASH, ol 4RL R rize] A4S AANT|AY
AEHA 508 AR PP 9, o2 Qs Z4F A 29& Adlote At EdE A-83TH(Masaki 5 1995;
B o] Y9lo] H&= &4 AFA(ROS, reactive oxygen species) = Ding 5 2006).
FE3HL ltH(Choi 5 2019). HEde SElvE 2419 At S04 o] & FRE &7t
AT A Ao A B EE FAER =0 o|277HA] Aeke AER B, o, # FE7] T A=
P24, SHEE BAGY & ATH D0 0] A ST AU s GRS AUHR U 23
€<lo] Hrh(Lee 5 2008; Kalt 5 2010). =312 A5t & AT} B Holz w —%og%@%%ﬁ o oFz
¥ o} . X725l 7AF 5h= 22| Qlo] Flslo] ROSE A A}B-ou ATHKiIm TJ 1994; Lee 5 2007). Y15 o 23t A
75hz Al Fiol FFHIL Urh(Kalt 5 2010). A= Hejof= v 289 taraxacin} muhno] 531 &
AA 604_9]- S AstElo] vw A a1 A dRANS)H H5}lH taraxanthin 59 carotenoids®} taraxaold} taraxasterol
AQl A A a4 L AHre] Holdg W 50 = Q1A 5-9] phytosterol ¥ caffeic acid, chlorogenic acid 5 H=3}3HE
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She-5ka QItkal X 1519 tH(Dias 5 2014; Choi 5 2015).
of = 77u]AJE 1} chlorogenic acid, chicoric acid 52| Z2]H)
=7} luteolin?} quercetin 5-2] —E}Eh:ol‘: STA7 8-
o] Ql31, Zojl&= quercetin, luteolin & chicoric acid 5 S5
St kAl B ISk ATh(Williams 5 1996). mHjoll A= L7
oA BELE HFHAY UE T 4 AR AdF st &
3} olg0] Z71E)31 3 FAOI, AR ATAEL 0
H|3} Al o|th(Kang & Kim 2001).

olo & AofA= WIEHE HiEE EYsto] F4ikst
B9g 2gstel 7154 ABHBAAZA TH54S B
% ek

#o flo

M o

&luhy

1. A2

HI

S = 2020 FEOIA Fofiote] BAAXRTE & 24
oto] 50% EtOH 8jE 7}olo] shaking incubator(NB-205

V.N-Biotek Inc., Korea)o]| 4] 12/\]7’H/q 33] ¥kE 2=&35}9c)
Z25 A|E+= oJ7Whatman No.2) & 7HF5<(Rotary evaporator

N-1,000, Eyela)3t TF2 hexane, EtOA, BuOH, Watero]] 23] <=
x};@og H_o,]‘:'o A9 _,__r__o_,]‘:'g_O_ﬂO&_:H_a]- 57&24_
Z5F0] AREsl9 o LujEEE-L DMSO(Sigma-Aldrich, St.
Louis, MO, USA)] ef A1 1) 94] 2418 A|RE 185

ATt

2. & Efjd=z ¥ S22 0|E e 54

A& 100 pLof 2% Na,CO; €9 2 mLE 7}t & 50%
Folin-Ciocalteu reagent 100 uLg ¥7}sto] A0 4 30&7F
WA T w8le] SUE e 750 molH 2ot
(Dewanto 5 2002). EZEA = gallic acid(Sigma-Aldrich, St.
Louis, MO, USAYE AFA 24 & & E8|vs 2 A=
1 g 9] mg gallic acid= WEFH QI Stk eol|E o &
B2 A& 250 pLofl S5 1 mLe} 5% NaNO, 75 uLE 7}t
g, 58 & 10% AICL - 6H,0 150 uLE 7}slo] 68271 HhA]
3}3 1 N NaOH 500 LS 7}st9ic}. 118 &, ¥k-8-oHo] 534
T ZHE 510 nmoj| A &35} th(Dewanto 5 2002). 252
Ol (+)-catechin(Sigma-Aldrichy& AR&dlo] AFA-S ZAIS)
P A& ¢59] mg catechin equivalent(CE, dry basis)zZ UE}
Wit

3. DPPH(1,1-Diphenyl-2-picrylhydrazyl) 2IC|Z AHS
A& 0.2 mLof 0.2 mM2] DPPH &9 0.8 mLE 7}5l0] &

Ed griEslEe] st 24 271

ot ] Aol A] 3087 ¥ESAIZ] & UV-visible spectropho-
tometer(DU 730, Beckman Coulter, Fullerton, CA, USA)E- 0]-&
oFo] 517 nmoj|lA &P EE =45}F o5, DPPH radicals
scavenging activity®] Zto] 50%7} E&= Al29] 5EE ICsk
o7 I3} tHBlois MS 1958).

4. Hydroxyl 2IC|1Z AHS
10 mM FeSO, - 7TH,0 &4, 10 mM EDTA - 2Na €94, 10
mM 2-deoxyribose &N Z}ZF 200 pL9] Fenton ¥H3- 3=
o] 4H5x=9] A|Z-&N 200 uLoj| 0.1 M phosphate buffer-g-
H(pH 7.4) 1.2 mLE gol F &9 1.8 mLE ZA|5I% T} o
7191 10 mM H0, & 200 pLE 715to] E/ket & 37°Cof|A
4A7F ¥ A Z T} TFA] 2.8% TCA(trichloroacetic acid) A]2F
1.0 mL2} 1% TBA(thiobarbituric acid) 1.0 mLE 7}5to] £+
oA 1027t ¥EGAIY] & Ao A Fd3t & 532 nmoj| 4]
FFEE S5t 50% FAA7]E ICsee T-6FATHSmimoff
& Cumbes 1989).

5. SOD FAIEM =X

SOD J-AMA]-L &AJAFAZE-S hydrogen peroxide(H,0,) 2
A 7]= BHS Sl pyrogallol®] AAEFS ZAs}0]
SOD AR S 2 et ¥4 522 Al& 0.2 mLo
pH 852 HASE tris-HCl ¥FEN (50 mM tris+10 mM
EDTA, pH 8.5) 2.6 mL2} 7.2 mM pyrogallol 0.2 mLE Z7}5}
o] 25ColA 1027t BE-AIZ1 & 1 N HCl 0.1 mLE 7}5toq
W82 A F 50% HAA7]= IChS F-5H % Hh(Marklund
& Marklund 1974).

6. a-Glucosidase XslEM A

A& 50 pLE 0.35 unit/mL a-glucosidase(Sigma-Aldrich) &
4N 100 pLe} E3tsto] 37°Co|A 1027 #jget & 1.5 mM
PNPG(p-nitrophenyl-a-glucopyranoside, Sigma-Aldrich) 50 pLE
7¥sko] 37°ColA 2087 WH-SAIZH. 1 F, 1 M sodium
carbonate 1,000 pLZ Y¥H8-2 A A A]7]2L 405 nmof|A] &4 %
£ SAstlon, qzao] titt F8: A4 A=E HEe
2 YEeERAH(Tibbot & Skadsen 1996).

7. SHXzE

Aol A 9ol Auke] BAH 5oL SPSS(statistial
package for social sciences, Version 12.0, SPSS Inc., Chicago,
IL, USAYS o] 83t Ba=iaEmatz tehyola, 9004
A2 ANOVA(One-way Analysis of Variance) #2412 512
™, 7157t *}o]+& Duncan’s multiple range test2 75131t}
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9| o= ¥ E2E0|E &
Ed5Es 4 ESHEE0|E IFE2 AE &of FaE o
BAQA AT HECZRyu 5 1997), &Y FEET}
1 EYEEY 58, § Eds, EHERolE TS 5
A5t A7 Table 1] YRt
50% EtOH, hexane, FtOA, BuOH, watero]] £35-9] &4

(LS =43 A}, 27 10.29, 2.61, 5.54, 2.15, I
0.96%= YEGTH T1Ed 50% EtOH :&59] & Zd1H&E
S-S 12.36 mg gallic acid/go] 31!, EtOA EEE-2 56.88
mg gallic acidg® 2 &1 B3 & £ 71 &2 3lafo|gjom,
%= o]o] BuOH hexane, water <0 2 =2 s=+S LeEATH
Flavonoid= 5% anthocyanidins, flavonols, flavones, cathechins
9 flavanones 52 & g5 0] glo, 11 Lz uet 4
flavonoidi= 4t 9 44 & TS AEEAdS 4L o
= Zo07 HEI QJtH(Middleton & Kandaswami 1994). Tl
E9 50% EtOH F&E9] EdtH o]t TI=F2 1213 mg
gallic acid/go] 1L, EtOA E&E-2 33.27 mg gallic acid/gC. &2
&) BYE % 1% £ FIoIR0H, HE olo] BNl
hexane, water =22 £2 FFE YEHch EFTEY A
A e —;F%%A 51.95 mg/g(Heo & Wang 2008), °F-&
A HgE FEE0A B8 REor HF o= 4265
mg/g), F3(4.69 mg/g), F7(0.52 mg/g) E2|H=5 FFol H
B TH(Moon 5 2004). Hl=4] 3HghEo] EA)5H= hydroxyl
groupZ ROSE A|A 9 AJ/go]| 7]ofsh= S50l
£ 5T A2 E 7] dieol 2 AR 2482 7=
02 eiA SrkLee 5 2008; Kalt 5 2010)
TazEe g w9 A BeMERE Qs 0 3
Kol gulEold £ TS AT YeA Ackles
5 200). BFHR B ATl F049 ool

o B3}
E‘E‘;gfo

u)

O|E oA M 2 & E2ve % ¥ EtEkol= &
Zol Ad=s UL & AU

2. RISy S0iE=lE9| 2ty A9s £4

DPPH(2,2-diphenyl-1-picrylhydrazyl) 2Ft]jzt A7 QF4 4]
Q1 &4 izl DPPHE 74/\]713 A 24 5%
Sl= A0 free radicals SHA 7= FYHE 451 1l
E919 s B4 =451 A} 59 th(Loguercio & Festi
2011). Table 2= W& 50% EtOH ==}, hexane, EtOA,
BuOH, Water ¥3&2] DPPH 2t} &4 5-& BH7FHICs)
A3} Z+7F 22.64, 18.65, 10.29, 20.81, 20.46 mg/rnLE UERto
o, FOA SO A Hehiteh. e HgeTEg w1
=8 o HgE FEE00A 44.6%(Kim 5 2008), F2F °F
|AE HEE FEE0NA B 13.71%, 2 18.38%, Fx

—

=

39.26%, WA] 11.49%2] AAZo] a3 oty B skt

(Moon 5 2004).
Hydroxyl radical> DNAS] A} Aoz &£AS
do WUHy, EARo] 9 Az=4dS fEsHA =, A

QIS A M ANARA S8 Hed
hydrowyl radical 24832 A A3 339 1S 14
Ho 2 WfsIL S AAES AATO N Qs
dfi5t7] w&olgta B E 1 Qlth(Manian 5 2008).
U5 289 SujEEE2] hydroxyl radical 275 S34k
L Table 29} ZHom 50% EtOH 3253}, hexane, EtOA,
BuOH, water ¥-215-9] hydroxyl radical &A% =% (ICso) 2
T} 72} 24.68, 10.69, 9.66, 15.81, 13.77 mg/mL& LFERFO 1
ethyl acetate S04 =74 YeEGt) EtOA £3&F0°] DPPH,
hydroxyl radical 27151 71 %7 Uehde}, ol e
w3} Zabe ol gleko] ahAbel BHA T} RO oFo] Alhul

AE 7HAHRyu 5 1997), & Ao E E25s 2 S
Hlolto] 7|Qlsk= Z o= Helth

Table 1. Total phenolic and flavonoid contents of Taraxacum officinale extract and fractions

Extract solvent Extraction yields

Total phenoilc contents

Total flavonoid contents

(mg GAE"/g) (mg CE”/g)

50% EtOH 10.2940.04% 12.36£0.12° 12.13£0.20°
Hexane 2.61£0.01° 38.40+0.12° 8.34£0.15°
EtOA 5.54+0.01° 56.88+0.08° 33.2740.24°
BuOH 2.15+0.05¢ 39.4440.36° 24.25+0.24°
Water 0.96£0.01° 10.300.10° 4.77+0.15°

Y Total phenolic content was expressed as mg/g gallic acid equivalent (GAE).
? Total flavonoidc content was expressed as mg/g catechin equivalent (CE).

3 Each value is presented as meantstandard deviation (n=3).

Y Means within each column with different letter (*°) different significantly (p<0.05).
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Table 2. DPPH, hydroxylradical scavenging of Taraxacum
officinale extract and fractions (mg/mL)

Ed griEslEe] st 24 279

Table 4. a-glucosidase inhibition activity of Taraxacum
officinale extract and fractions

Extract DPPH radical Hydroxyl radical
solvent scavenging (ICs)" scavenging (ICs)
50% EtOH 22.64+0.28"2% 24.68+0.14°
Hexane 18.65+0.18° 10.69+0.11¢
EtOA 10.29+0.05¢ 9.66+0.14°
BuOH 20.81£0.11° 15.8120.06
Water 20.46£0.38" 13.77+0.15°

D ICso: The values indicate 50% decrease of DPPH, hydroxyl radical.

? Each value is presented as meantstandard deviation (n=3).

9 Means within each column with different letter (%) different
significantly (p<0.05).

3. DISH S042ES2| SOD FAIEN &3
=Y £¥49 &WEEES SOD FARE SHE2
Table 3J—]- 7o 50% EtOH %53}, hexane, FtOA, BuOH,
9] SOD FAFAIEA(ICs) AT, 217t 32.84,
17.09, 12.73, 33.63, 33.91 mg/mLZE LEFO ™ EtOAS Ol A
l"—7ﬂ YT ohE AfATES 9otd vEd e =
=2 1 mg/mLY FLofA 9.50%2 EAS BTt 5
‘jr(Kang 2000). B2]S sl R AFEoHs oF8A]E o] A]
=z 35.63%, WA 17.67%, Z9F 6.27%, AT 3.90%2] SOD
SA1EA0] QIrka B 5 THLim 5 2008). SOD -S-AIEA
EAL Bd+ ofY A9k & phytochemicalol] &5k= A&
A+ 40| SODL} -FAFEE TS 5tof QIA| W e superoxide
£ AATO =N w3t AR} HEo] 45HE Aofjo] ®o] &
= A hKitani S 2002).

i

water & —.—

g S0HEE29| a-glucosidase M| &M A
B2 5] a-glucosidase A 4 ST A}

rﬂ

4.
o

il

=

G

1]

Table 3. Superoxide dismutase like activity of Taraxacum
officinale extract and fractions (mg/mL)

Extract solvent Superoxide dismutase like activity (ICs)"

50% EtOH 32.84+0.13°2%
Hexane 17.09+0.12°
EtOA 12.73+0.29
BuOH 33.630.18°
Water 33.91+0.09*

D ICso: The values indicate 50% decrease of superoxide dismutase
like activity.

? Each value is presented as meantstandard deviation (n=3).

% Means within each column with different letter (*%) different
significantly (p<0.05).

Extract solvent a-Glucosidase inhibition activity (%)

50% EtOH 25.75+0.13°0%
Hexane 15.93+0.11°
EtOA 35.87+0.11°
BuOH 15.96+0.05°
Water 2.88+0.08°
Acarbose 94.70+0.80

D Each value is presented as meantstandard deviation (n=3).
? Means within each column with different letter (*%) different
significantly (p<0.05).

L Table 49} ZFom, 50% EtOH ==}, hexane, EtOA,
BuOH, water +8&9] 23} ZFz+ 25.75, 15.93, 35.87, 15.96,
2.88%= UEFHT}. a-glucosidase A EHXﬂJ: AZHuko] u) A
Futof| EAjot= o|gRo EaAE Mo A5t
of &3lE9] F5E 7‘]"4/\]7]% ‘3?—__}% she, 27 AA |9

Zrgo] Sl A% A AS5S ATtstA Stk (Manian
= 2008).

o~

U5 SR E9 A 9 a-glucosidase A &
4 274 5& EsAch
50% EtOH 3253}, hexane, EtOA, BuOH, water 3] &-9]
FErE8EEYE)S SHT 23, 74 1029, 2.61, 5.54,
2.15 9 0.96%= Yepgtth RIS Y& Eus 4 &
2ha o] ke BOA REE0IA 27 epkon, 2tz
56.88 mg gallic acid/g, 33.27 mg gallic acid/gQ. & L}EFGITE
£ 50% EtOH =53}, hexane, EtOA, BuOH, water £-3]
g«] DPPH, hydroxyl radical 4&7]%, SOD SAFEA=7H
(ICsow) A= 2+ 22.64, 18.65, 10.29, 20.81, 20.46 mg/mL,
24.68, 10.69, 9.66, 15.81, 13.77 mg/mL, 32.84, 17.09, 12.73,
33.63, 33.91 mg/mLE eSO W, EOA Z0of|A] &7 Yelyt
o 958 SUEE =9 a-glucosidase A B4 4T 4
I}+= 550% EtOH S2=E-3}, hexane, EtOA, BuOH, water -2
E9] A3}, Z+2F 25.75, 15.93, 35.87, 15.96, 2.88%= EFITE
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Research Ethics Rules of the
Korean Society of Food and Nutrition

Amended on 23/06/2008  Amended on 21/04/2016
Amended on 03/12/2016

Chapter 1 General Provisions

Article 1: Definition of Research Ethics
The term “research ethics” means honestly conveying information in the research conduct, using resources efficiently,

and performing responsible study by objectively and accurately reporting study results.

Article 2: Purpose of Ethics Regulations
This regulation aims to enhance research ethics to members of the Korean Society of Food Science and Nutrition
(hereinafter referred to as “the Society”) and prevent research misconducts by proposing standards to secure ethics and

truth in academic research and fairly verify misconducts.

Article 3: Application Objects of Ethics Regulations
These regulations shall apply to all of the registered members as well as any members related to contents presented in

all publications (the journal of the Society and symposium publications) regularly issued in the Society

Chapter 2 Ethics Regulations on Research Conduction

Article 4: Truth in Research
An author who conducts a research and presents its results and a dissertation review committee member who evaluates
the research results shall carry out research activity transparent and sincere without doing any act against conscience as

scholars

Article 5: Data Management

5.1. A researcher shall confirm the ownership of data and authorization to use the data prior to collecting necessary
data. In addition, the researcher must carry out the study with clear understanding on the obligation and right imposed
upon the collection or disclosure of data.

5.2. Data shall be collected and recorded through appropriated measures in reliable and valid manner and must be
retained for a certain period of time for other researchers to verify results and assessable to be used as other purposes

by publicly presenting the findings.

Article 6: Presentation of Research Results
All of the research results shall be accurately reported with a thorough and reasonable explanation. An honest and
transparent evaluation must be conducted to examine if research methods and researcher’s opinions are adequately

presented in the findings or results of the study.

Article 7: Retention of Copyright
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In principle, the copyright is given to the authors who made significant contributions in the research. However, the
Society, the publisher of the journal and publications of symposiums, has the right of using the copyright in case the

findings are used for the purpose of public interest such as education, and others.

Article 8: Order of Authors and Affiliation

8.1. For the space stating the authors, the order of authors shall be determined pursuant to the contribution made on
the research upon the mutual consent among corresponding authors. In addition, the authors shall be able to explain the
principles of such orders.

8.2. In principle, the affiliation of the author is stated by the name of the institution at the time of the research
conduct. However, when other customary practices are applied in other field, the author may state the affiliation in

accordance with custom.

Article 9: Responsibility of the Corresponding Author or Senior Author

The corresponding author or senior author shall take responsibility for accuracy of data, the list of all authors, approval
for final draft of all authors, all of the exchanges and responses to questions, and others by representing co-researchers.
In addition, the corresponding author must be fully aware of that mistakes and omissions made by himself/herself and

co-researchers have a great influences in their careers.

Article 10: Citation Principles of References

10.1 The author may cite the part of other researchers’ study in his/her research paper as the original text or the
translated version.

10.2 The author shall take all possible measures to ensure the accuracy in stating sources and making the list of

references.

Chapter 3 Ethics Regulations on Misconduct

Article 11: Definition of Research Misconduct

11.1. The research misconduct is defined as the fabrication, falsification, plagiarism, and other unfair activities generated
in the process of designing, carrying out, reporting, and evaluating and assessing the research.

11.2. “Fabrication” means reporting the research data or results, etc. that do not actually exist but have been fabricated.
11.3. “Falsification” means manipulating research data or equipment and process or exhibiting research record
inaccurately by deliberately changing or deleting research results.

11.4. “Plagiarism” means using the entire of partial research ideas, processes, results, and etc. protected under copyright
law of any other person without citing the appropriate sources and acknowledging the contribution of the founder of
such findings.

11.5 “ Repeated publication” means publishing an identical or almost similar research in other journals two (2) or more

times without stating the initial research contents that have been already presented to publishers or readers.

Article 12: Types of Plagiarism
Types of plagiarism is classified as “idea plagiarism”, “text plagiarism”, copying a part from other persons’ text without
citing the source for the ideas of other authors, “mosaic plagiarism”, combining a part of a text with a few words

added, inserted, or replaced with synonyms, and others.
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Article 13: Prohibition of Distortion in References

13.1. Cited references shall only includes directly related references to the contents of research paper. The author shall
not deliberately include irrelevant references for the purpose of intentionally increasing citation index of articles or
journals and the probability of publication of the manuscript.

13.2. The author shall not biasedly include only references favorable to data or theories of his/her articles. The author

has ethical responsibility to cite references contradicting against his/her point of view.

Article 14: Practices to Avoid

The following practices should be avoided including a practice of “honoring” author by listing unqualified authors who
have made no contributions in publishing research papers as one the authors, practice of dividing a research into many
studies only to increase the number of published articles, and practice of hastily publishing articles without review

process.

Article 14-2 : Bioethics
When submitting a paper on human subjects, It should be noted in the paper that IRB approval and consent of the
subject has been obtained. A copy of the IRB approval must be submitted by e-mail of society. The effective date of

IRB approval is as follows.

Date of enforce
Research type (After date of enforce, make Note
indication of submission)

human subject Jul, 1, 2017
Animal experiment Jul, 1, 2017 Suspend periods(6 month ~ 1 year)
Question investigation for minimize of researchr's confusion

. Jan, 1, 2018

(survey and sensory evaluation)

Chapter 4 Ethics Regulations for Dissertation Review

Article 15: Responsibilities and Obligations of Dissertation Examiner

15.1. The dissertation examiner shall report the review results to the Publishing Committee within the period stipulated
in the review regulations by sincerely examining the submitted dissertations.

15.2. The examiner shall immediately turn in the research paper to the Publishing Committee once the submitted
dissertation is determined to be inadequate for the examiner to review.

15.3. The examiner shall objectively evaluate the dissertation by applying strict scientific and research standards
regarding the quality of dissertation, the experimentability of research, and conceptuality and interpretation, and must be
able to adequately explain or support the assessment made upon his/her judgement.

15.4. The examiner shall respect the author’s intellectual independence, prevent the author from wrongfully citing other
scientists’ research, and well coordinate contradictions that arise out of the relationship between interested parties.

15.5. The examiner shall abide by the confidentiality of research paper that is still in the process of reviewing and
shall not publicize any information, assertion, interpretation or any other matters of the unpublished manuscript without

the consent of the author.
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Article 16: Unethical Acts of Examiner

For fair evaluation and confidentiality, examiners shall refrain from performing any of the following unethical acts.

16.1. an act of assigning research paper view that is requested to the examiner to post-graduate students or any third
party

16.2. an act of discussing the contents of research paper while the viewing of the dissertation is still in progress.

16.3. an act of turning in the copy of research paper or retaining the paper without shredding it despite the review
process is completed

16.4. an act of using abusive words categorized as a form of defamation of character and personal attack in the
process of dissertation review

16.5. an act of evaluating the dissertation without reading the paper

Article 17: Responsibilities and Obligations of the Publishing Committee : Delete(21 April 2016)

Chapter 5 Implementation of the Research Ethics Regulations and the Ethics Committee

Article 18 Duty of Obedience
The members of the Society shall take responsibilities on their research activities upon the signing up as the member,
accept research misconduct seriously and they are obligated to comply with the research ethics regulations of the

Society.

Article 19 Report and Investigation of Violations of the Ethics Regulations
In case where a member of the Society recognizes the ethics violation of another member, the member must remind
the ethics regulations to the another member and shall immediately notify the Ethics Committee when the violations are

not corrected.

Article 20 Purpose and Composition of the Ethics Committee

20.1. The Committee aims to verify the allegation and truth of research ethics violations in accordance with the ethics
regulations stipulated in the Society.

20.2. The Committee shall consist of about seven (7) commissioners. The president of the Society shall serve as the
chairman of the Committee and the vice chairman shall serve as the chief of editor. The other members of publishing
commissioners shall be appointed by the president of the Society upon the recommendation of the head of the

Publishing Committee.

Article 21: Rights of the Ethics Committee

21.1. The Ethics Committee is authorized to receive reports on alligation of the research misconduct and investigate for
the verification of truth.

21.2. The Committee may impose sanctions as stipulated in the Society regulations, if violations are verified to be true
upon the conduction of extensive investigation with informants, examinees, witnesses, other persons to attend, and

submit materials relevant to the case.

Article 22: Judgment and Sanctions of the Ethics Committee
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22.1. The verification process of violation shall be conducted in accordance with the phases of preliminary examination,
main examination, and judgement and the process must be terminated within six (6) months. Provided, That the
investigation period may be extended upon the approval of the chairman of the Committee in case the investigation is
deemed difficult to be completed within the stipulated period

22.2. In case an informant or an examinee is dissatisfied with the judgement, those persons may raise an objection in
writing within thirty (30) days after they are informed of the notification. In such event, the Ethics Committee may

reinvestigate, if necessary, upon the reviewing objection.

Article 23: Protection of Informant and Examinee

23.1 The Committee is responsible for the protection of informant and investigated subject in the event that the
informant receives disadvantages or unjust pressure due reporting alleged misconduct and its investigation, the
Committee shall take all necessary measures to protect the informant.

23.2 The informant has right to request necessary information on investigation process or schedules after reporting
alleged misconduct and the Committee shall faithfully comply with it.

23.3 The identity of the examinee shall not be disclosed and attention shall be paid to the protection of the honor and

rights of the examinee until a judgement on alleged misconduct has been reached by the Committee.

Article 24: Procedures and Contents of Disciplinary Sanctions

24.1. In case where any disciplinary sanctions need to be taken, the chairman of the Committee shall convene the
meeting and conclusively determine if disciplinary sanctions will be imposed or not and the forms of sanctions.

24.2. Once the sanction is finalized, the member may be suspended or deprived from research paper submission and
member’s qualification for the next five (5) years and such measures may be informed or publicized to the subject or

his/her affiliated institution and journals.

Article 25: Revision of the Ethics Regulations

25.1. In case where revision of the ethics regulations is required, the amendment shall be prepared by the Board of
Directors, deliberated to the Board of Executives, and decided by the resolution of the Advisory Council.

25.2. Members who pledged to comply with the previous regulations shall be deemed to agree to comply with the

amended regulations without additional pledge.

Addendum

Article 1: Date of Enforcement
These regulations shall enter into force on June 23rd, 2008.
Article 2: Date of Enforcement
These regulations shall enter into force on april 21rd, 2016.
Article 3: Date of Enforcement

These regulations shall enter into force on december 3rd, 2016.
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micrometer 2 um part per million 20 ppm
millimeter 4 mm molarity 0.1 M
centimeter 6 cm normality 0.05 N
meter 2m 0.01 N HCl
milligram 2 mg temperature 60T
gram 4¢g 180°F
kilogram 6 kg absolute degree 270K
milliliter 2 mL mega pascal 25 MPa
liter 4L kilocalorie 2,000 kcal
second 2s gravity 10,000xg
minute 4 min
hour 6 h °F 0
milliliter/minute 2 mL/min optical density O.D.
meter/second 4 m/s dextrose equivalent D.E.
percent 20%
Y%o(weight/volume) 20%(w/v) 52 1.0~2.0 mg
milligram percent 100 mg%
pH pH 7.0 = 4 (atb)/(c+d)
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Guidelines for Submitting Manuscripts

. The journal of Korean Society of Food Science Nutrition
shall publish review research articles, research notes,
and provided, That reviews shall be published only in
cases of appointment by the Society and deliberation of

the Publishing Committee.

. In principle, the first author and corresponding author
among paper contributors shall be limited to only members

of the Society excluding invited research papers.

. Submitted manuscripts should not have been published

before in any other journals.

. The author should submit the manuscript electronically
via online submission at the Society's website (http:/ksfn.kr).

. For information of Manuscript submission please contact
the editor.

E-mail: foodnutrl@naver.com

. Research paper review, selection, publishing order, printing
order shall comply with review and publishing regulations.
The receipt date of manuscript shall be the arrival date

of manuscript by online submission to the Society.

. Peer review
“Peer review” is used to help ensure the highest possible
quality in published manuscripts. All manuscripts will
be treated as confidential and will be critically read by
at least two anonymous reviewers, selected by the editor
and associate editors. Scientists with expertise in the
subject matter will evaluate the manuscript for validity
of the experimental design and results of originality,
significance, and appropriateness to the journal. The
corresponding author is notified as soon as possible of
the editor’s decision to accept, reject, or request minor

10.

Amended on 05/07/1988
Amended on 16/08/1996
Amended on 08/08/2002
Amended on 26/03/2004
Amended on 25/03/2009
Amended on 22/06/2012
Amended on 28/09/2013
Amended on 17/12/2015

Amended on 10/12/1990
Amended on 18/12/1998
Amended on 08/03/2003
Amended on 25/03/2006
Amended on 14/08/2010
Amended on 20/06/2013
Amended on 20/06/2014
Amended on 16/06/2016

or major revision of manuscripts. The editor will consider
the revisions, and recommend to the editor-in-chief either
to accept or reject the revised manuscript. The author
will then be informed by the editor-in-chief of the final
decision. When the final revised manuscript is completely
acceptable according to the The Korean Society of
Food and Nutrition format and criteria, it is scheduled

for publication in the next available issue.

. The language in the manuscript should be Korean or

English in A4-size paper setting, typed using a computer
with font size of 10~12 points and the line spacing
should be set at 200%.

. The author should provide the title in Korean and English,

the author’s (or authors’) name(s), and affiliation on the
first page of the manuscript. The running title should
be provided at the upper part of the title page. If the
number of authors is two or more, " mark should be
indicated in front of corresponding author. If affiliations of
should
be put at the end of authors name in order. The same

sk dokok

authors are different, superscriptions of

marks should be put in front of respective affiliation.
The corresponding authors should provide author’s name
in English, affiliation, affiliation address, telephone, fax,
and e-mail. The authors’ names in Korean should have

[T3RL)

in between the name and the author’s names in

731

English should have “” in between the name.

The English abstract should be provided in case of Korean
manuscript on the second page of the manuscript. The
abstract must not exceed more than 200 words in one
paragraph and it should provide a general view of the
manuscript by including the research objectives, methods,
and results. About 5 keywords should be included at
the bottom of the page. (All of the keywords should be
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written in lowercase letters.)

references are as follows:

11. Article structure should be in order of introduction, 1) Cited references should be presented as surname in
materials and methods (or research methods), results and English and the year in parentheses at the corres-
discussion, summary and conclusion and references, in ponding part. For the citation of a single author, his/
standard. In addition, the manuscript should be in written her initial(s) and surname should be provided. For
in a continuous form regardless of page number. the citation of two authors, only surnames should be

provided. For one work by more than three authors,

12. Research Notes are brief reports of limited scope that citation should include only the surname of the first
contribute new knowledge. The formatting is the same author followed by “et al.” For two or more works
as the Research Articles. Research Notes are suggested by the same author by year of publication, the signs
not exeeding 2500 words. The tables and figures are such as a, b and c¢ should be provided followed by
limited up to 3 in any combination. the year.

e.g. Citation in the beginning of a sentence

13. Titles and descriptions of tables and figures should be Kim HJ (2005) is -
all provided in English. Titles should be provided in Kim & Lee (2007) is -
order of Table 1, Fig. 1, and etc. and in clear and precise Kim et al. (2008) is -
manner so they could be understandable without referring Park (2007a) is --*
to the text. The title of table should be given at the top Citation in the end of a sentence
of the table and the title of figure should be given at (Kim HJ 2005), (Kim & Lee 2007), (Kim et al. 2008).
the bottom of the figure. Tables and figures should be
stated as Table 1, Fig. 1 and etc. when they are quoted 2) For several citations in the text, the cited sources should
from the text body. be presented in chronological order or in alphabetical

order of authors, in case of the same year.

14. Footnotes should be expressed as Arabic numerals of " e.g. (Lee et al. 2007; Kim HJ 2008; Park & Kim 2008)

23 at the bottom of tables, and no sign should be

used. Moreover, ~ ~ marks must be used to present
significance probability of p<0.05 or p<0.01 in statistical

analysis. In multiple range test, alphabets of * > & ¢ 4

etc.

17. KSFAN actively recommends to cite articles (2 or more)

published in the journal of the Society.

should be used and the explanations should be
stated at the bottom.

18. The arrangement of references shall be put in alpha-
betical order of author’s last mame. Abbreviation of
journal in cited references shall comply with inter-

15. All of the tables and figures may be presented in the national standards for abbreviation. The examples of

middle of the text body or on separate sheets of paper cited references are as follows:

to be attached at the end of the manuscript in order.

The exact locations of tables and figures should be properly 1) Academic Journal

Kim KW, Ko CJ, Park HJ. 2002. Mechanical properties,

water vapor permeabilities and solubilities of highly
carboxymethylated starch-based edible films. J Food

Sci 67:218-222

stated in the text. Pictures must be neatly produced by
photography or a computer to be directly used as original

images.

16. All sources cited in the text must provide author’s name
alphabetically and the year, and, in principle, all references 2) Edited Books

must be provided in English. The examples of cited
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Brock TD, Smith DW, Madigan MT. 1984. Biology of
Microorganisms. pp.100-105. Prentice-Hall. Inc.
AOAC. 1980. The Association Official Methods of Analysis.

13" ed. pp.3508-3515.

3) Bulletin, Dissertations

Hur YH, Lee SG, Suh JS. 1987. Studies on the change in
components of y-irradiated soybean during fermen-
tation. Ann Bull Seoul Health Junior College 7:7-14.

Ciacco CF. 1983. A study on mineral contents in pro-
cessed foods. Ph.D. Thesis, North Dakota State Univ.
Fargo. North Dakota

4) Patents
Bernard S. 1988. Preproofed, frozen and refrigeration and
crusty bread and method of making same. US Patent
4,788,067

5) Oral Presentation of Manuscript at Symposia

Huhtanen CN. 1988. Preparation of cold water dispersable
cocoa powder. Abstract 21, 42" Ann Meeting Inst
Food Technol Atlanta

6) Internet Source

Korean National Statistical Office. 2007. The statistics of
mortality and the cause. Available from http://www.
kostat.go.kr [cited 20 January 2014]

19. Article abbreviations should be presented in accordance
with Chemical Abstracts. Academic terms, if possible,

should be provided in Korean.

20. The quantity always should be express in Arabic numerals
and units should be express, if possible, in accordance
to the International System of Units (SI). Units and
abbreviations of predicate terms shall abide by recommen-
dation provided by the Society. However, in case where
there is any unavoidable reason, such exceptions must

be clearly explained in the beginning of the text.

21. In principle, revision is accepted during the proofreading
made by only the authors of the manuscript. No changes
or insertions shall be made in the contents during the
revision. Provided, That matters, in case of deemed
necessary, may be revised by an editor. The copyright
of all published articles in the journal of KFN shall
devolve on the Society.

22. The paper contributor should pay the expenses for publi-
cation (50,000 KRW/page). In case of color printing of
images and book publication with more than 30 volumes,
the actual expenses must be paid by the paper contri-
butors.

23. The number of published article per main author is limited
to two in each issue, and 30 or less of fully edited
papers will be submitted by the 20™ of that month.

24. Any matters not explicitly stated in these regulations
shall be determined by the Publishing Committee.

% Guide for authors have been partially amended as of June 16™, 2016. Please refer to the guidelines for more details
for manuscript submission commencing from Volume 29, Issue 4.
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