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Abstract

This study was investigated to examine the antioxidant activity and quality characteristics of ginger Jocheong
added with Gujeung-gupo ginger powder and the results were as follows. As the amount of Gujeung-gupo
ginger powder added into ginger Jocheong increased, the moisture and carbohydrate contents of ginger
Jocheong significantly decreased(F=133.33, p<.001) and increased(F=36.15, p<.001), respectively. The content
of mineral composition such as K, Ca and Zn showed higher values as the amount of added Gujeung-gupo
ginger powder increased. As the amount of Gujeung-gupo ginger powder added into ginger Jocheong
increased, sweetness(F=200.00, p<.001), viscosity(F=441.23, p<.001), L value(F=1,458, p<.001), a value(F=44.56,
0<.001) and b value(F=203, p<.001) decreased significantly, and pH significantly increased(F=59.18, p<.001).
As the amount of Gujeung-gupo ginger powder added into ginger Jocheong increased, total polyphenol
content(F=86.015, p<.001), total flavonoid content(F=885.012, p<.001), and DPPH radical scavenging
activity(F=75.136, p<.001), ABTS radical scavenging ability(F=145.751, p<.001), and FRAP activity(F=172.242,
0<.001) increased. From the above results, the antioxidant activity and quality characteristics of ginger
Jocheong added with Gujeung-gupo ginger powder confirmed the potential development of ginger Jocheong
with high antioxidant activity.
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E= Aol (Maski et al., 1995) a7
ARRELE A)Eo] Qg aH
Jleepa), dhE W Az S
o] ALg-FIth(Jang et al., 2015) ofe] 7?]
LA THeFAol A ol AREE=
AL 9H e IS WSSk Al xRk A
L S ARG o] olAkS S atoletsle] T 7
o], 715 elAFE T ginsenoside £ 2 §lgo] =
7} QtHKim et al,, 2011),
A7F(Zingiber officinale Roscoe)& @ =<k A 2
FAlEE E79] gt ufjBre R ghatol| A= AR %ﬁ s
of de] AREEIL Qlef, el FRAdRoRE wekeas, A
. GIEFE HIES] A F714S] y—cardinenit
zingiberene 5, 4473
(Lee et al., 2006).
M7Io. @ of uf

}1] rlr

9] zingiberol, zingiberene 5| )t}

5 WA wkgShs AEez, 10T ofst
oﬂ/\ib X1£Z¥5 = E o] 7]J_ 18C o] Oﬂ/ﬂb HLOP]_ A E]
7] wj o], AA ] A7FE A7) 7F Bt AT GEA = AL
o8- Aotk Abdo et al., 2021; Kim et al., 2010; Sung,
2010). Ao AH7; AAFAL 10~15C2] &%, 80~90%2]
Adlgreole), ofof fAES- 0]85H ¥l AJ7HChun & Chung,
2011), A A7 Kang & Shin, 2012), 5/37]1tef| whE AY719]
EZZEA(Lee et al,, 2010) 5 vfofsl FE| & H-L7} o] FolH o).
ESE a12o] Axjelof et A7ke] TS =] A 7]
78 ol e} 22 ghAF W Bl AR 2 7)A] AZAT) A
A= L R eE SHAE 9l
2010). 7o) Ageigdel wet s 3
=0 FAT TkLee et al., 2022), A7 ], E71, Ao At
5} Ak et al, 2021), A7 F91E FE5=0 Fetayt 2
A37KLee et al., 2020) 5°] ATt
AL FtO] ABAEO R GULS s 20|22 g
2 HRe MR UIE & AIelT 1R gy 7
A ASE BE Zol W= él%OIE}(Wee et al,, 2016), &} 517]
PRsPANE chaket H7E 2AE A

sto] A28l e 3}‘215}. 278 Atk whlo] skl ¢
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Z<enls Bk(Kang & Shin, 2012), AKYang & Ryu, 2010),
FHA 712 (Park & Na, 2005a; Park & Na, 2005b),
(Bae et al,, 2001) %94 %7} A7F B ik, vt S

% Aol 57 ol 24l 7bled

A7FS Bt A|7E}a 100 mesh A2 AHeto] ARSI

24
o ze*; :m AIEEE 3 A2oflA] 3AIRE 4=3lste] 7|
(50818, -4 WM—3503) ©]-8-5to] Z3hAX] ALt
2718 500 gt & 5 L= Xd_ JRFEe] Y
QF FEAHLY, olF W

xﬂiﬂ Lex 60"094 A71eE

6
o ’Sﬂﬂoﬂ 100%= ‘3&3 %’@ﬁ”% 30t B o 24 A=

sfo] A1g3talct,

3. TETRE MZ 2Y HII ZFo| utdE 2M

TE A S A7 A7 249 R AOACH
(A.0.A.C., 1990) 0.8 =7dslolrt. 4= Tak 105T A4 1
ZH ) Z A SRS Soxhlet, S RS- 550C 3]s, Zgt
uhA] ke AR Z(DKSH, vario MACRO cube)& A-8-5t
ol A é‘i%k% S 5 Ax AGE Toto] Akt gt
B T2 100014 45, 3, i*l 9 ek ool gk
7Yz} Zﬂﬂﬁi Fo & Ak
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Park¥} Na (2005b)2] HI el .
= A o] ') D} 71 2(500~600C) oA 2+
3] 3|SA 7] YA ok A% EefArH(Inductively
Coupled Plasma, Model JY—138 Ultrace, Jobin Yvon,
France)E o]-835}o] H-A4519tHOsborne, 1981).
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5. ST YZ 22 It ¥Z =F2| ol=t

J

T ATy B A7 A 240 D S 9 mLe|
ZF ZolA 4= Q%S vortex mixer? 28 9k

171 & T A(Hand refractometer, PR—101a, Atago
ZJ M-S 0.2 mIA "HojmeA] 53] wk

LrER St
2) pH
T AT B 17 A 23] pHe S5 9 mLo|

[e] = [e]
ZA 1 g8 Yol 2 Foj2 = QEE vortex mixer® 2% &
A

1518+ & pH meter(PB—30L pH meter, Sartorius Co.,

oF w4

Korea)& ARgalo] ZH2+9] Al=E 53] Wiis 57, Htghke o)
A,

3) A=

SRS /%471— B} o} 4/} /\H/l— 7\24,] X—IE___ Brookfield
viscometer(Model DV—III Ultra, Brookfield engineering labs.
MA, USA)JE ol-83to] 217 3.5 cm@} +20] 7.5 cm?l 39| &
71of] 238 do] 25 o)A spindle No, 4, 4 rpm o5& 53] HIE-

=7, gk Tt

6. TSR WL 2L AL U Yo M
TSR AT B 7 A7) 2] A= Petri Dish(3510

le)
mm)oll &34 10 g2 @il MA}A(CR—400, Minolta Co., Ltd,
Tokyo, Japan)E ©]&3lo] W& L(lightness) 4, ZME a
1

=
=1
1 S b(yellowness) <

(redness) %f, 2 AEEE 7k 103]
Hhe Zgste] Watgho = Jehl it ARSRl st wialate]
T LR 82,11, AN g gk —5.85, S b 7S 22,03 o]
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7. 1ETE MY 2L L MY ZFo| eitst Y =3

A7F 22 9] total polyphenol
shaF total flavonoid @&%F, ABTS radical 475, DPPH
radical 245 9 FRAP 4 =4S flall WA 429 A=
100 gofl 1,500 mL2] 80% ethanol> 23}%F 3 65C Heating
mantle(WHM12016, Daihan—Scientific, Seoul, Korea)o] g
o BAIXH] F55 33] WHeskGIh, ofi}A](Whatman No. 2)
E o]&3}o] oj1A]7|al 40T water bathol|A4] rotary vacuum
evaporator(EYELA VACUUM NVC—1100 Tokyo, Japan)E ©]
Fafol e ofo] 3 Suls AAT T ek B2,

25} o8 A% 7](ED]512, llshan, Yangju, Korea)= 71
Z, U= Alxsto] ABPYAE leiA] - 70Tl W HakshH
Al ARA R ARSI

1) Total polyphenol 3= &4

Total polyphenol FgS Folin—Denis(Folin & Denis, 1912)
Wo 2 =459t 1 mLe AR &= 2 mLe Folin
Ao 3t FF It E o] A4
Ak, 2 mLe] 10% Na,COS t H7Fsk thg 30TolA 408
7+ A A)17]a1 ELISA microplate reader(Model 680, Biorad
Laboratories Inc., Hercules, CA, USA)E o]&3lo] G4 es
760 nmol|A S48}t A1 gallic acid(Sigma Co, St.
Louis, MO, USA)E 7|&ZE2& 3lo] & +%7} 0~500 ug/
mL7} s 2Aste] HefarAlS S8l total polyphenol $HeF

2 Atstgic

reagents 2+ 233 &

2) Total flavonoid 3= =34

Total flavonoid $F&-S Davis B2
(2007)9] AAHS ZF=sto] A5kt
%ol 2 mL9| diethylene glycolEs 2F &35 &
NaOHZ t] ¥ & 37T water batholl A 1A7F 52
t}, ELISA microplate reader (Model 680, Biorad Laboratories
Inc., Hercules, CA, USA)E ©]83}lo] 45 420 nmoflA]
H?ﬂa‘}OﬂL = 248 quercetin(Sigma Co, St. Louis, MO,
USA)S 7|&E4R o83t g 557} 0~500 ug/mL7} =
Al 5k total flavonoid $Fd= ALFSHATE

3) DPPH radical 24% &
DPPH(2,2—diphenyl—1—picrylhydrazyl) radical 427]%

< Blois(Blois, 1958) W& o83t SA45kch 1 mLe| A
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=9} 1 mLeo] 0.2 mM DPPHE % &3}510] 37CollA] 308 5
oF WHS-A17]a1, ELISA microplate reader(Model 680, Biorad
Laboratories Inc,, Hercules, CA, USA)E ARl S es
517 nmol|A 2A45kct AR =52 DPPH radical 2H%

(D)2 (1-A15 H7H2] g/ 7] F28%) x 1009] 2
stof ALkl

4) ABTS radical &A% &

ABTS (2, 2—azino—bis—S—ethylbenzothiazoline -6—
sulfonic acid) radical 4271% 5(1999) ®He- S-83t0] =
AslAc), 7.4 mM2] ABTSQ} 2.6 mM/] potassium persulfate
o] &= gols Hol vjga A 53 & ABTS'(ABTS radical %F
o] )9 S Sl AaER)olA oFF Bt HHEAIFT
ABTS" 888 ofeh& = 8|45}0] 734 nmol|A] 0,7~1.0+0.02

o] s} eR | ket 0.1 mLe] AlR 3253} 0.9 mL
o] ABTS' 8HE 2 33k 5 37°Col|A] 3087 ¥H-S-A|ZT)
2t Al Al olehE-S E3tsto] HRgAIF o, ELISA

microplate reader(Model 680, Biorad Laboratories Inc.,
Hercules, CA, USA)E AME-38lo] S50%=5 734 nmol|A] =43}
Atk ABTS radical 227°5(%)2 (1—(Abspe /AbSym)] < 100
o ofato] Aralaict.

5) FRAP &4

FRAP (Ferric reducing antioxidant power) @4 =%
9 Benzied} Strain (1996)¢] ¥l 3830 =43}t
Working solutiong A|Z35F7] 98l 1:10:109] v]&= 7+7}F 40
mM HCI 10 mM 2,4, 6—tripyridyl—s—triazine(TPTZ) 4 20
mM FeCl, - 6H,0, 300 mM acetate buffer(pH 3.6)& & &
&g 5 3770 SwoA] 105 Eol UL ATt Al 2EE 5 1T

Ftehn, PATkRe AR FEE
L A2 RS buffers @ik 379
A 1587 oS- A]7]31 microplate spectrophotometer(Epoch
2. Bio Tek Inc., Winooski, VT, USA)E ¢o]-&38}o] 54+== 593

nmol| A S5

working solution 145 ul&
ol SRS U

8. EAIx{2|

AL AVH= SPSS 18,0 Program(SPSS Inc, Chicago, 1L,
USA)E ARgsto] SAA ] shalet. U iA] #-4HEA (One—
way ANOVA)S- 0]-85}t0] Hyt(mean, M)¥} 3750 2 (standard

deviation, SD)E A4S AL, p<. 05494 Duncan’s

multiple range testE ©]-85t0] A= 712 Tr4*é < AZ5shelct.
4= O 5
Zot Y nE
1, FETE MZ B9 Aot MZ 3ol YatME
T AYTY B Y A 25 9] N Ak= Table
13} 2o}, Eske 2 46,77%, GGP—3S 43.61%,

GGP—62- 43.44%5 7487 GGP—-9= 45.79%% %7131
otz 0.69%0014 GGP-9%= 0.75%= 7}, %
o 0,06%011 41 GGP—9%= 0,01%% 74, Z5h
3.74%C14 GGP-9= 2.91%= 7F481914]
HFofgt Aol= HOV] oroket, wheshE Sk rﬂi% 48,28%,
GGP—32- 49.20%, GGP—62 51.86% X GGP—9+= 51.99%&
M7V F7kaEE o8l S7HF=36.15, p<.001)5}ich
oli= Lee 5(2010)2] A742] <A77t w2 FAEA A
of| A} AY7Fo] SEL FheRo 11 49%, %3IJE FHEES 8 06%, &gt
W SRS 6.61% W XA SRS 3.66%A3 A A7) 7

1

, =

i Ji’é

Table 1. Proximate Composition of Ginger Jocheong Added with Gujeung-gupo Ginger Powder

) » Sample”
Proximate Composition F-value
Control GGP-3 GGP-6 GGP-9

Moisture (%) 46.77+0.217% 43.61+0.10° 43.44+0.32° 45.79+0.29° 13333"
Ash (%) 0.69+0.08 0.70+0.04 0.72+0.09 0.75+0.03 217
Crude Fat (%) 0.06+0.06 0.02+0.07 0.01+0.02 0.01+0.01 262
Crude Protein (%) 3.74+0.35 3.45+0.15 3.45+0.42 2914054 137
Carbohydrate (%) 48.28+0.50° 49.20+0.02° 51.86+0.17° 51.99+0.81° 36.15

Note. "Control: Gujeung-gupo Ginger Powder 0%, GGP-3: Gujeung-gupo Ginger Powder 3%, GGP-6: Gujeung-gupo Ginger Powder 6%, GGP-9: Gujeung-gupo
Ginger Powder 99%. “Each value is mean+S.0. of triplicate experiments. IDifferent letters within a low are significantly different by Duncan's multiple range test (p<.05).

“p<.001
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G it FdE 19.51%, 23 R 5.99%, 2 obe
2 4.95% W ZAY $HRFS 2.17%, 30 SA4A1R Ae] 7
G g W 15.77%, 23 e 7.06%, il R
6.16% 2 A} Fheke 1.86%% Halsto] 7laHlio| whet o
Y0 Shefo] WghS & 4= QloiTt,

H

of SIS FofR #folE Halt, K ohefe] 49 i
2039.05%14 GGP-9+%= 2146.74%= H7FeFo] S7Hske%
FoSHA S7HF=17.16, p<.0D3}%, Ca &=Fel 4§ =
o 86.74%°14 GGP-9+= 94,90%= H7Fgo] Z71e4% &
S5l S7HE=10.95, p<.0D)a}Ae}. Mg oFaFe] 79 tizat
482.90%°14 GGP-9i= 444.08%% 71| Z7Hds &

kS

BN

Nl
o
R

Ol&HA| 74x(F=23.07, p<.001)3}%lct. Mn FHge] 7
o+ 0.53%°) 4] GGP—9% 0.10%% #7leFo] S7lek= &9
S| H4=(F=34.31, p<.0D)3F3T}. Zn o] A et}
GGP—32 0.13%, GGP—-9%= 0.54%% Yepyttt, tfzatiet -

FE A wre) W7k Q15 A% 23] Na, K, Ca 2 Fe
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= Table 37} o}, @wo] 79 ozt 8.88, GGP-3< 8,70,
GGP-62 8.67 W GGP-9% 85002 F7lafo| F7id=
FefshAl 1H4(F=200.00, p<.001)3FAct, pHE| - st
5.79, GGP—3& 5,80, GGP—62 5,85 W GGP—9%= 5,942 %
7rFo| STV el S7HF=59.18, p<.001)3k3iet 7
9] A = 4040033, GGP—-3& 37466.67, GGP—62
37200.67 4 GGP-9%= 20666.67%2 H7leFo] S71skrs 4o
SHA| 7r4x(F=441,23, p<.001)3}3]rt,

G A 7 23 (Choi, 2016) Ao A ® tFto]
66.230% 7P 27| UEytom A 7isre] Skt wet
sk Aaks Kol BA 40% 71 o) wi= 60%15k] o
5 vehllthar Hasheley, Geet et vl BAR R AR
O] A7l FHAIRT ALE AS5T = olo] AREE 28T 4
U Aor HofRIt), 2 Ao A Rt A R A
7hgol SV et At & 4 8l ol 24 A
Al gl A G oR AT A7EE SR Wt Aok
U Aow AlmEt,

AF0] pHi= 4.5~7.04F0)7F Agsietal st Park &
Na, 2005a; Yang & Ryu, 2010), @A Al35-3-7of| 4= pHol| tf
sfjA A o] §itiKorea Food & Drug Administration, 2020).
Jeup B Are) 23 pHE 5.79~5,94% o)A 14 7] H]
A ARkt Ao g RIS 4= Qlo] ALgtaE A 249
N 7 2Rl 4= ddet, EaH Al 7R (Park & Na,
2005a) F7F 2740 74 folgh AfolE ol X|i= AN iz
0] A5 5.500141 3% H71e] A9 5.8 S7FFltkaL KHals)
AL, A7 7} 23 (Choi, 2016) Aol A H7lFo] &

m

>,

Table 2. Mineral Composition of Ginger Jocheong Added with Gujeung-gupo Ginger Powder

Mineral Composition Sample” i
(mg/100 g) Control GGP-3 GGP-6 GGP-9

Na 31.94+12.35” 33444032 36.19+1.47 39.45+0.90 1.09

K 2039.05+42.49"” 2040.07+17.46° 2054.75+91.15° 2146.74+54.47° 17.16°
Ca 86.74+2.22° 88.13+1.13° 88.14+6.21" 94.90+3.10° 1095
Mg 482.90+10.84° 46096+2.03" 457.27+16.02° 444.08+12.12° 2307
Fe 2.89+1.45 3424057 3.93+0.74 4.48+0.87 184
Cu N.D. N.D. N.D. N.D.
Mn 0.53+0.28° 0514029’ 0.19+0.09° 0.10+0.21% 34317
Zn 0.13+0.12° 0.13+0.23" N.D. 0.54+0.11° 820"

Note. "See the legend of the Table 1. “Each value is mean+S.0. of triplicate experiments. “Different letters within a low are significantly different by Duncan’s

multiple range test (p<.05).
“p<.001, p<01
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Table 3. Physicochemical Characteristics of Ginger Jocheong Added with Gujeung-gupo Ginger Powder

Sample”
Variaty F-value
Control GGP-3 GGP-6 GGP-9
Sweetness (°brix) 8.88+0.00 8.70+0.00° 8.67+0.06° 8.50+0.00° 200,00
pH 5.79+0.03° 5.80+0.02° 5.85+0.02" 5.94+0.01° 59.18"
Viscocity (cP) 40400.33+576.58° 37466.67+825.16° 37200.67+1655.70° 20666.67+519.83° 44123"

Note. "See the legend of the Table 1. ?Each value is meansS.D. of triplicate experiments. IDifferent letters within a low are significantly different by Duncan's

multiple range test (0<.05).
“p<.001

Table 4. Hunter's Color Values of Ginger Jocheong Added with Gujeung-gupo Ginger Powder

Sample”

Color F-value
Control GGP-3 GGP-6 GGP-9
L 13.60+0.237% 11.46+0.37° 10.1140.25° 8.52+0.01° 145833"
3 10.41+0.84° 9.39+0.42° 9.44+0.42° 8.45+0.19° 4456
b 8.33+0.83° 6.52+0.31° 6.01+0.29° 4.26+0.22° 203.00"

Note. "See the legend of the Table 1. ?
range test (p<.05).
“p<.001

7Fek5 5,28~5.828 F-0J5HAl 57Hp<.001)8k= B3 H4
thal sfof i A Al FAUtt Aapeiet. A d7F 2% (Choi,
2016) A-FollAl AA2] pH7E 6,372 o M7k Skl wat
pH7F 57161910t 54 A%, A A% A npo]Az o] 5 Hx
B AlRE S, A o) o]glehA E4(Kim et al., 2023)
Aol A 7] pHO| 9= DedA] 6.43, FAUEA]
6.25, o] A= o] H 2y XA 6,230.5 UEPgThal Hals)
Ak, whebA 2 bAoA St o A7EEel =
7¥ekps 37 2] A1) pHE| Fake W Al o' Hofxi),
Arl Al 71 A (Park & Na, 2005a)2} &7
%71 2% (Choi, 2016)9] 74-- s et da
shelehar Harste] & At Autel Alt), Hies aHAlEo] =
e et o i Fa3F T4 f4x0]7] wjszoll A7kl wh
o} Bi5} oM BT 2w Sash =5 A o

o] Wadt Aow A,

AR AR
A7F =

kgl

AHZF RR{O| M

71 A7 24 Q) M A= Table 42}

2l Weol [ gke x4t 13,6004 GGP—9%= 8,528 {-2]5}
.001

stol o914

\61/
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Each value is mean+S.0. of ten experiments.

IDifferent letters within a low are significantly different by Duncan's multiple

Aol 5 P YRS 10,41, GGP-3S 9,39, GGP—6
© 944, GGP-9%= 8.45%, GGP A7leko] wesz 9o3)
Al F2(F=44.56, p<.001)3F3Act. =Rl b gl 2t
8.33, GGP—9%= 42602 GGPL| W7lgko] wes= 903}
Al F4(F=203, p<.001)8}3Ict, olefgt Mo HIt= H7} A
XH AA o] Aol 7|Q1SH= A o8 Kol =t 53] qt5 - A
02 O H= doflA B o FLH57] wisolnt, Sk A
ok AbAEe] Y] AU e S

=) Al A9L(Jun et al., 2016)°]
A S WS Slprt STl whel AR e w Ao] A
= S0 R Wk Bl 31l on] o= ZhH dAARS xd)
k= St =T AR AR R UK melanoidin®] th
o A=) dlmolefal shel, EE@J, T PRk et

2 517t %

43 Hasstod ”“437} 7Rt B

I THKIm et al,, 2011), A% £9] HlE5A4 sigHE, S8
S, FeElotu Al Fo] 100°TollA A= §EEE - A4kt
< Maillard BH2Y 7lepalshEle Sal 7k njg i ZhEt
50| dojupa] AR Ak th(Lertittikul et al., 2007),
S et A e A4 FEEC] FAREA AFJun et
al., 2016)0lA = F Eejulisa} 2ol A 7Jsh AtAlE v
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Table 5. Antioxidant Activity of Ginger Jocheong Added with Gujeung-gupo Ginger Powder

Sample”
F-value
Control GGP-3 GGP-6 GGP-9

Total polyphenol contents (mg GAE/g) 50.80+1.71% 60.94+1.63" 61.26+0.86" 68.16+0.90° 86,015
Total flavonoid contents (mg QE/q) 201.75+8.24° 276.06+5.21° 381.58+5.35° 460.00+7.22° 885.012"
DPPH radical scavenging activities (Inhibition %) 12.90+0.95° 15.06+0.64° 18.94+0.94° 24.77+1.50° 75.136
ABTS radical scavenging activities (Inhibition %) 52.93+1.13° 55.51+0.97° 63.55+1.05" 67.29+0.64° 145.851"
FRAP (mM FeSO,/g) 729.67+11.36° 762.67+12.33 810.56+17.26° 1480.11491.32° 172242

Note. "See the legend of the Table 1.”
multiple range test (p<.05).
“p<.001

EPCial ®al 51931, Hwang 5(2006)2] SkA w52 oA+t
oflAte AAY] 2r=of AlRto] FEE, AWM =S U=
5fHMF(hydroxymethylfurfural) ol ol A, AR 7t
ST = EAAthL Husile, ol A2l T
ol *@70}94 AES FaAA 715 mE WEE QAN oot
%

el 24 ol S7IRFeRHA AnAlEolA et @uke Al
r 3o

Fotst 2 Zat
?L~?L:£ Y7d v dA7F A7 230 At 4 At

. % polyphenol gFefe] AL xS 50.80
mg GAE/g GGP—-3& 60,94 mg GAE/g, GGP—62 61.26 mg
GAE/g, GGP-9%= 68,16 mg GAE/go & 7o) Z7}aks:
=2 FoJsl| $7HF=86.015, p<.001)3F}. %
RO T 2112 201,75 mg QFE/g, GGP-3< 276.06 mg QE/
g, GOP—62- 381,58 mg QBE/g, GGP-9%= 460,00 mg QE/g
o8 HrReko] SIS folsHAl S7HF=885.012, p<.001)
5199ct, DPPH radical 427%-2 t)2a-e 12,.90%, GGP—3&
15.06%, GOP—62- 18.94%, GGP—9%= 24.7T%& Z7}2Fo] Z7}
=2 9 0l31A| Z7HF=75.136, p<.001)3Fth ABTS radical
2ASLE YRS 52,93%, GGP-32 55.51%, GGP—62
63.55%, GGP—9%= 67 29%% #7|eko] Zrlatm golsH =
7HF=145.751, p<.001)3}3ict, FRAP 242 t| 2t 729,67
mM FeSO./g, GGP—32 762.67 mM FeSO./g, GGP—6-2
810,56 mM FeSOu/g, GGP—9%= 1480.11 mM FeSO./go& 3
7Veko| Zrskei Sol5lA) Z7HF=172.242, p<.001)5}%t}.
L= ke B4 57 Aol Al e A W ATEEel %
7FRRE A go] SRS ERRIEh 4= 9l

ol2UolE H7F 2% A7 (Eom et al., 2020)01]/‘1%: ofE ]

rr

flavonoid &F

www.her.re.kr

Each value is mean+S.0. of triplicate experiments. “Different letters within a low are significantly different by Duncan's

ok HW7lepo] FrE & Bl fube S/l W
AL, ofRUoksS Wrislel Alzd Yol A(Lee ef
al., 2017)el A= oF 2.5 = & Ze|vis ?%;%ml =7 LP”

3 A5HJun et al., 2016)0l14] F32 &= 74 17V Fﬂoﬂ u}
2} - Eeuls kol folehAl 571skelaL, Hwang 5(2006)9
ShaAb HliE koA e HAe] kvt Eal Agto] AR &1
Hlz ool folelAl S7RlckaL Harste] i AR Aol e
i}, HupaEels d7ieh W 5 23 (Lee et al., 2015)
o] bl & Aute, T wisthe AvEEde] W7t s
7} Z7Fetol whet ki) Hlmgko] 1.8~3
=220l H7| Aleje] Ak (Moon et al., 2011)| A% 3-8 73F

o|dtar Halstlek, ABTS S48 e 1.5~5.68) o] 5715t
& Haskglom, DPPH 574 471eF FRAPG: H 322 ghs W
Akl Hasiolet, ARRE A7IRE of2 o SR o] ABTS®}
DPPH ¢k 94| ofmYol59] 7ol S7Hs FolshA <
7Yl aL . 3n(Park et al, 2016)8151=t], o= Hul} of2
Yool ehfEo] Qs Sefiio|te) EejulEd EdR Qs
T7RE Zlo® Hojxnt, o]z A =Sl Aol Adwel ¥
5315 <& ferulic acid, caffeic acid % p—coumaric acid 5]
o] thef ol AE Agto® Aladof ShiE| o] Q=]
(Vichapong et al., 2010; Walter et al., 2013), 7} A g|sl=
27 Az oA Hlmd E4o] 20T Hof Lol 23 5

8Hf =9F31 A

st

5 Zejolis Ggo] 2713t S108 Holal

o= FHILEL ZFguHol AL F-EAE BFS B >
Ol L WS SRIT 4 Qlolin, TETES] ZHgHol A
70] -89 S ol 2H| P} Tl w FHH &
T o] A7 239) AN 7Hs S Bhelaklct
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QA AR

B elolA] PETE A RO WA A 2 A
so] GAlS} AL BA BAES RARORM, 4% 279 A
4 7R Aol thet 7|24k Al skt shglom, 1 Avks o
S T, FETLE A B A A 2RO s A
2 190 SR LRUFE RATA BAo15038 5
<.001), §8HE Qe G251 Z7HF=36.15, p<.00L)5t
G, B P Fh RAY TBFS gk, AT G
AABHA AT fLolat Aol HolA] elgleh, 71 AHOR K,
Ca 9l 7n 5] YFS FETI A L Akl F7FSE
=0 7RO Wolr) WE(F=200,00, p<.001)2} AWw(F=441,23

p

p<.001)= 7kl S7Iak5= F-oJ8kA 14=k3lal, pHe
O S7HF=59.18, p<.00D)3}3At, Atk 5 L gH(F=1,458,
p<.001), a 4HF=44.56, p<.001) U =

o ARl Baas ol Paelth, FETE AT 2
A7) A7F A o] sAls e Aupe E polyphenol 3} Shok
(F=86.015, p<.001), ¥ flavonoid T=HF=885.012, p<.001),
DPPH radical &7 F=75.136, p<.001), ABTS radical 4~7|
S(F=145,751, p<.001) ¥ FRAP EA(F=172.242, p<.001)
So] WE ISt 54 24 ATjolN TETE A B 37N

o] Z7Ka% FAS ol Z71ES Bla 4+ ok glet
2o AT TETE A RS LR 2ol O G
Al EPAE o] F9I1, ]2 THgsle] 2t A Gl T
Ao] uhe: An Aol A chofet S T8 4 gl TS
slelgro R, AR Seluel FES4e] AR, e of
HpAsta Gkt St A BAo] 94t 230 AN 74sA
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