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Abstract

The purpose of this study was to investigate the antioxidant effects and storage stability of Yanggaeng prepared
with Lycii fructus extract (LY). Lycii fructus extract was added at 0 (C), 1.5 (LY1), 3.0 (LY2), 4.5 (LY3), and 6%
(LY4) (w/w), and then total phenol contents, DPPH radical inhibition, ABTS radical inhibition, and physiology of
microorganisms were measured. The total phenol content of LY1-LY4 was higher than that of control Yanggaeng.
LY4 showed the strongest DPPH radical inhibition of 52.51%, whereas the DPPH radical inhibition of the control
was the lowest. Additionally, ABTS radical inhibition increased in accordance with an increase in the concentration
of Lycii fructus extract. Microbiological analysis revealed that LY 1-LY4 showed lower variation in total cell count,
mold, and yeast content compared to control Yanggaeng during the storage period.
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(Table 1) Formulas for Yanggaeng supplemented with Lycii fructus extract

Ingredients (g)

Samples Lycii fructus White bean  Fructo. Agar Water
extract paste oligosaccharide
c 0 100 15 3 100
LY1 1.5 98.5 15 3 100
LY2 3 97 15 3 100
LY3 4.5 95.5 15 3 100
LY4 6 94 15 3 100

1)C: Yanggaeng with 0% Lycii fructus extract
LY1: Yanggaeng with 1.5% Lycii fructus extract
LY2: Yanggaeng with 3% Lycii fructus extract
LY3: Yanggaeng with 4.5% Lycii fructus extract
LY4: Yanggaeng with 6% Lycii fructus extract
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% #H= 32 Arnous et al.(2001)9] HPH-S A3
24319ty 55 500 pLS # 3} 2N Folin-Ciocalteu

Ak 50 ULE 7hete] Aelr 387 WA &, 20%
Na,Coz& 500 uLE 7}ske] o] 25°CollA 14
ZbESE Askgl. o] EEelr 100 uLE Fste]
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Seoul, Korea)& ARg-dte] 725 nmollA] T35S =43}

o1-=
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Williams et al.(2005)2] #'H-S HEsle] =431} 96
well micro plated] &= &% o7 X3t Z}zte] =
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7k &, 302 ARl WAste] 517 nmellA
ELISA(Tecan Infinite M200 Pro, GreenMate Bio, Seoul,
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Free radical &7 #4J(%) = (1 - ¥F-79
FRE/N 2T $35)x100

3) ABTS 2t 27%

ABTSHol| 2J8l free radical A~AZAL Jeong et
al.(2010)2] wHle Walste] =451} 7.4 mM ABTS
fHof] 2.6 mM potassium phosphate= 247]-?‘5} 5, 244
ZF YEEA 1) PBS buffer £ 158 3]45}o]
732 nmojlA] FFEZE 0.700+0.03(meantSD)E Zr30]
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Lo} F=&9 dose dependent 3HA A8 Zk2e
FEE5 50 uLA Fofsto] deolx 5E3t v
ELISA(Tecan Infinite M200 Pro, GreenMate Bio, Seoul,
Korea)E AR&-8le] 732 nmollA S84 %5 S743830H ©]
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T712F 78] dutAld B2 dHg A7](2x2x2
cmE A2 AZE Fog7)ol ol 4T ¥AaL, 20T
incubatore]] AFAA AHAEGICE 4T A3 Alge
A 7HAe= 0, 3,6,9, 12, 15, 18, 21, 24, 274, 71 T+
0 Ao 3797} 470 F5E Feltgdrt. 20T
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mixer= A3} A|Z]oH 105_] Hel| w2} gAHe R 3
Astdct.  dubAls SAS $Isi plate count

agar(Difco, Detroit, USA)E}R]o] E4jell 100 uL& ¥
Sk & 37T oA 2447k wjFstdct.
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incubatorel] AAstAA AAEIGTE 4T AR A=

o 7HA0= 0, 3,69, 12, 15, 18, 21, 24, 27%, 1 3=
102 7¥A 0z 3793} 470 F4= elakgdn). 20T

A AEE 1D 0= 0, 1, 2, 3, 4, 59 Aol #5E
Q?ls}ﬁ’\iq o 3ele A8 2 g——- o}7go] FAIEL ]/\1
FadHow AFste] s 20 mLE 718 F bag

mixer2 TAst AZFoH 103H) ue dAFe = 3F

Akt FEold =4S ¢8| potato  dextrose
agar(Difco, Detroit, USA)H|=|o]] 3] eH 100 pLS EF

3k 3 25T oA 120~13F vk sict.
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109 7H0= 3793 4796] F4E Belatgld. 20T
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mixer2 A3} AlF oM 102 wEl dAHe R 3
sttt a8 248 98] YM agar(Difco, Detroit,
USA) vj#]ol] 34 100 pL& EF3F 3 29T oA 48
ARE s,

5. SAIAz

BE AP 33] o) vhE Ao, 1 AdE
SPSS 20.0 program& o|-g3te] BAEA}. A7 kel
oA 7AAe ErHLX(analysis of variance, ANOVA)
< o] g3te] 4181412, Duncan’s multiple range test

2 p<0.05 FFOo=2 AR St

rlo
UJ

1. IR =2 Hob sl utet 2d 24
) & A=

T71AF 782l & HE ke <Table 2>} 2t} 7]
A o] % i WS 6,250 pg/mLe] FEoM Tz
& 541 mg TAE/gda, 714 F=N9 HUkE
(LY1-LY4)2 15.64-34.60 mg TAE/go & t)z-ol] v]3)
T FE2d Akl frefHoR Ee ke v

tHp<0.001). 7| Al=8l F71#} 12014/] Aok
o] 123.30 mg TAE/g¢l A3} H|waledS w) 7712} 9478
& o= Aol lsksg 7L Qe o et

polyphenolA] &2 2s}-ghednkgolr 7€z =2h83}
o, 3k 22} Wl 27] ©]4+¢] phenolic hydroxy(OH)7| =
717 HEFE slakEolt}. ol o 2wl al3HIo] A
2A5o] gpaks} B4 olZ A olala] QItOh cf al.,
2012). 71AF W3=9] Akl @ 3H(Kang et al., 2003)]]
A P72 EH-Elo] 9l polyphenolA] 3FgtEo] &%
= A Toll ==Y HATHo2 FIAFe] A=
Foll FFE 7131 Zloem HauHnt o= £ AFtellA
tiztel vlsl 771k 2 Hrhre] dsdhe] o =

(Table 2) Total polyphenol contents of Yanggaeng with Lycii fructus extract

Samples

Total polyphenol contents (mg TAE/g)

Lycii fructus extract

123.30+0.862"

e 5.41+0.09"
LYl 15.64+0.22°
LY2 20.22+0.12°
LY3 27.2240.09°
LY4 34.60+0.27°

F-value 37,012.042™

1)C:  Yanggaeng with 0% Lycii fructus extract
LYI:
LY2:
LY3:
LY4:

Yanggaeng with 1.5% Lycii fructus extract
Yanggaeng with 3% Lycii fructus extract
Yanggaeng with 4.5% Lycii fructus extract
Yanggaeng with 6% Lycii fructus extract

2)a-f: Values with different superscripts within the same column are significantly different by ANOVA with Duncan's

multiple range test at p<0.05. ***:p<0.001
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& A} FAgk Ao}, %27 w2 7k PY(Oh et
al., 2012)°]x &4 ko] tizTollA 0.063
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2) DPPH vz 2715

7717k 78] DPPH #jtjZt 47152 <Table 3>}
2t} 7712 784 DPPH 2ttjZt 22752 10,000 ug
/mLe] FEN 2T 30.8%ALL, 714 FEA A
7FE(LY1-LY4) 37.89-52.51%% 7712 &4 37}
o] thzmel i) AAFolsol folHew EA vet
YCHp<0.001). o] 7|& A]E<¢l L-ascorbic acid®]
DPPH g}tz AA%0] 62.5 pg/mLe] F5ol4 70.81%
Ql At vlaskole vl 7714 ol itsheg 7L
A= Aoz ke,

Kang et al.(2003)2] 714} @5=¢} olu} w=o] DPPH
gzt 2758 SA% A3, IR WFE 53.77%, &
Bh S 43.77%2 771 W] dlel @4o] w2
AR yehsith. o= & Aellr] dizel njsf 7]
2} F59 H7ke] DPPH 2tz 27so] =2 A}

frAkelth. of2uols 7 V8o ksl d(Hwang &
Lee, 2013)°4] DPPH tjzZ A7so] diZzatolA
16.6%= 71 S¥oxal, of2Yolge] Hrbeke] S/l
e} Z71et e, B AT s F7IxF FEHo) 71
@] F7He LY4e] DPPH 2itjzt 27%o] 7P =4 v
EfuA] fAF AeE HojFar Qi

3) ABTS 2tz &7

T71%F 789 ABTS etz 4752 <Table 4>}
2ot 1A 78] ABTS 2z 275 10,000 ug
/mLe] EEA 2T 15.20%%3, 7714 3294 3
7FHLY1-LY4)e 31.56-80.32%= 7712} 324 A7}
o] el vla] 7712 FEA | Hrkge] STt
upet kst &t folH o2 A YERITHp<0.001).
ol= 713 A|29] L-ascorbic acide] ABTS &tz 24
50] 500 pg/mLe] oA 93.46%<1 AT v waklS
o 771 e o= Aro] dkstes AL e
Aoz gekErh Ku & Choi(2009)9] 51k782] ABTS
gz s 3 A, A FEE A
25.74-57.34% % FZE2] 71 71l wet st

(Table 3) DPPH radical inhibition of Yanggaeng with Lycii fructus extract

Samples

DPPH radical inhibition (%)

L-ascorbic acid

70.81+0.12%"

K¢ 30.81+0.19"
LY! 37.89+0.25°
LY2 44.55+0.56°
LY3 47.78+0.61°
LY4 52.51+0.65"

F-value 2,799.701°"

1)C: Yanggaeng with 0% Lycii fructus extract
LY1:
LY2:
LY3:
LY4:

Yanggaeng with 1.5% Lycii fructus extract
Yanggaeng with 3% Lycii fructus extract
Yanggaeng with 4.5% Lycii fructus extract
Yanggaeng with 6% Lycii fructus extract

2)a-f: Values with different superscripts within the same column are significantly different by ANOVA with

Duncan's multiple range test at p<0.05, ***:p<0.001
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4ColN 7712 7o dubAltel ks AeEst
=251 Hy}= <Table 5>9} ]
Ao ZA3la1, 27Y o|F 2+ 10d 7HHo R F 123
ol Ax 243k A3 A% 21471 B EEt W
s fiou A 18UAl dizats T7|RF FE)
1.5% #71€ LYl ZH2} 1.36 log CFU/g# 1.20 log
CFU/go & Ft7F YERTh LY2-LY4E= A% 2194
e dubl#57t 1.36 log CFU/g (LY2), 1.42 log
CFU/g (LY3), 1.20 log CFU/g (LY4)2.2 veRdt). 7t
AlEE AR7IRYe] sofdd wt AT froldo
2 F7FFek(p<0.001). #7713t wheh Algo] dWhA]
M5 AR 23, A7 18U o] thz=7} LY 1of|x]vt

ehstot ¥ AR 7 freldel Aol it 4% 21

A ARE BE AFoA dutAlto] YeRtEd tiEat
o] 7712 F& H7RHLY1-LY4)ol vl3) o] 5ol
s SAEACH(p<0.001), A7 18 A& A3}
A A FEH e Hrleke] FTIsel wheh drbAldol
S2o] sk o= UERGTHp<0.001).

20Collx] Al 2t vid dekildrs SA5 2
= <Table 6>3F 2} A1 19 A, izt 7714 F
Zdo] 1.5% H71E LYL, 3% H7bE LY29lA z+z)
1.67 log CFU/g, 1.42 log CFU/g, 1.36 log CFU/ge] i
Z212 Bk Y39} LY4E A% 2U#RE] 1.52-1.42
log CFU/go = thz73 LY, LY24d] H]3)] <] F2]0]
AAEE Zo= VEpgour A77ITte] ol wt
ATAlFTFE frofH o s ST ek lthp<0.001). #7717k
o ket Ao ki AuE 23 A 14 Aol
=, LY1, LY29)A9E Yehd=tl, 7712} 59 0]
71 LY13} LY20] B3| tjzo] frojd oz Wol 1}
EPATH(p<0.05). B3k A% 2dAFE] 77|12} FE 9
H7FEo] F71ghell whet dubAlte] S22 frejHo
A EE AR YERITHp<0.001).

T712F 28-S 7R ] A 7R 5 kAl
H3KPark et al., 2010)o] theh AF-ollx] 712} o]

:

(Table 4) ABTS radical inhibition of Yanggaeng with Lycii fructus extract

Samples ABTS radical inhibition (%)
L-ascorbic acid 93.46+0.06™"
‘e 15.20£1.13°
LYl 31.56+0.59°
LY2 47.84+0.42°
LY3 67.4120.12°
LY4 80.32+0.51"
F-value 7,664.581""

1)C:  Yanggaeng with 0% Lycii fructus extract
LYI:
LY2:
LY3:
LY4:

Yanggaeng with 1.5% Lycii fructus extract
Yanggaeng with 3% Lycii fructus extract
Yanggaeng with 4.5% Lycii fructus extract
Yanggaeng with 6% Lycii fructus extract

2)a~f: Values with different superscripts within the same column are significantly different by ANOVA with

Duncan's multiple range test at p<0.05, ***:p<0.001
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(Table 5) Variations in total cell count of Yanggaeng supplemented with Lycii fructus extract stored at 4¢c

(log CFU/g)

Storage time (days)

Sample F-value
0 3 6 9 12 15 18 21 24 27 37 47

c  YND NDNDND ND ND 1.3620.107 1.75£0.05"%" 1.9420.03™ 2.10+0.17% 3.42+0.10* 5200.17*" 444.414™
LYL ND NDNDND ND ND 120+0.17° 1.5240.07 1.7520.05" 1.88+0.03% 2.94+0.03"" 4.75+0.05"° 753.187"
LY2 ND NDNDND ND ND ND 1.36+0.10"  1.56+0.07> 1.77+0.07° 2.86+0.03% 4.52+0.07** 948.378""
LY3 ND NDNDND ND ND ND 1.4240.10°  1.4620.15° 1.56£0.07° 2.73+0.05* 4.36+0.10™ 475.993"
LY4 ND NDNDND ND ND ND 1.2040.17™  1.4840.00° 1.52+0.07° 2.6340.06™ 4.26+0.24% 2485715
t/F-value - - - - - -  1368" 107717 20058 18246 79318  19.893""

1)C:  Yanggaeng with 0% Lycii fructus extract

LY1: Yanggaeng with 1.5% Lycii fructus extract

LY2: Yanggaeng with 3% Lycii fructus extract

LY3: Yanggaeng with 4.5% Lycii fructus extract

LY4: Yanggaeng with 6% Lycii fructus extract

2)ND: Not detected

3)A-E: Values with different superscripts within the same row are significantly different by ANOVA with Duncan's multiple range
test at p<0.05. ***:p<0.001

4)a-e: Values with different superscripts within the same column are significantly different by ANOVA with Duncan's multiple range
test at p<0.05. ***:p<0.001, NS: not significant

(Table 6) Variations in total cell count of Yanggaeng supplemented with Lycii fructus extract stored at 20c

(log CFU/g)
Sanple Storage time (days) Fovalue
1 2 3 4 5

" OND  1.67:0067%"  2.73+0.05™ 3.92+0.03 4.75+0.05% 5.93+0.03 4,605.839"

LYl ND  142+0.10% 2.10£0.17" 3.10+0.17° 442+0.10% 5.59+0.11% 462.393"

LY2 ND  136:0.10% 1.92+0.03™ 2.8240.04 4.100.17% 5.42+0.10™ 765592

LY3 ND ND 1.52+0.07™ 2.56:+0.07° 3.92+0.06™ 4.94+0,03" 1,774.294™

LY4 ND ND 1.42+0.10™ 2.56:+0.07° 3.69+0.09% 4.69+0.09™ 772.853""
Fvalue - 10.038" 84.098" 111.189™ 47.984" 114.4417

1)C: control, Yanggaeng with 0% Lycii fructus extract

LY1: Yanggaeng with 1.5% Lycii fructus extract

LY2: Yanggaeng with 3% Lycii fructus extract

LY3: Yanggaeng with 4.5% Lycii fructus extract

LY4: Yanggaeng with 6% Lycii fructus extract

2)ND: Not detected

3)A-E: Values with different superscripts within the same row are significantly different by ANOVA with Duncan's multiple range
test at p<0.05. ***:p<0.001

4)a-¢: Values with different superscripts within the same column are significantly different by ANOVA with Duncan's multiple
range test at p<0.05. *:p<0.05, ***:p<0.001
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2) Fgo]

4Tl 7712 8] wgo] WS BT AIe
<Table 7>} 2t A7 21L4A71A] 237 Wsh= A
& 7 oy A 24470l BE AlRelM wgolrt
bk o] A7d7te] S71etel whel w3l de fr
oHeor 7K (p<0.001) ARt frofF<l
Zpol7h i3ict.

20C oM A 2940l BE AlgoA FFo7F v
Epiti<Table 8>. 7} Alg& A7Ibo] Solgel ulet
oz o g wgo] #F7E S7FeFITHp<0.001). A% 2
, 4, 5LAoll= A7 IREel webA AlRE 3he] #-9
Al 2pol7F vehbA] edgkont A 3dA) ol 7714k +
o] 1.5% H7be LYlolM frolHom wgdo] w7t
$o] YRk ok (p<0.05), 7712k FEH  H7heke] 57}
o we FoFHA Aol= dERtA itk Parkdt
Cheong(2001)9] 7712} F5HS 7KL o] A7-ollx
AEQ20C)elH ster A 5 wdole] A F57&
B A9 Axd2TE A 8L o LE Tl =
ok BT HauEou B Ave AdPdTR
o w2 Fgol7h wEE Ik

I

§

3) &%

4C oA Agatar] 7712k 7o) A de] Hels
EA8E A= <Table 9>9F 2tk A7 2141704 <&
7} Hshke AuE ¢ gllov A7 2470 BE AE
oA BRI} UeRth ZF AlEe A7) Solddl
e} fejdog g% w57t S7FFITHp<0.001). &5
7} HFE o]l 279A AR kel FJH<I AfolE H
AoH(p<0.01) 1 o]Foll= 2l #fol7} glirt.

20CoME A 2dA0] BE AReM E27} et
Yti<Table 10>. 7} A& A37|Zko] Eoldol ulg} &
dFHow AW F7}t Z/BFATHp<0.001). A 22, 5
dRell= AlEE 7he] o3l Afo|7F VrERA] e¥oket
A7 32, 4R o] PR} o] 4.5% H7bE LY30)
A Fodog 'R w7 AA YERG 2 W(p<0.05), T+
712 FEN HrEEe] STkl W f-2)F <l Aol
ERb] 94gkth. Kim et al.(2003) 1122o] T-7]7} Fat
o] & dalate] Alxst o vz vlaste] 7t
o] ARG A QA Bt gle Ble s Hasterh
wetr] 20C oM 7R FEE0] A4S A3t
A Fale Aog Hvh

H

(Table 7) Variations in mold content in Yanggaeng supplemented with Lycii fructus extract stored at 4¢c

(log CFU/g)
Storage time (days)

Sample F-value

36 9 12 15 18 21 24 27 37 47
"C ’ND ND ND ND ND ND ND ND 1204017 142010  259+0.11%  459+0.11° 444403
LYIT ND ND ND ND ND ND ND ND 1200.17°  146+0.15°  267+006°  471:0.12" 432990 "
LY2 ND ND ND ND ND ND ND ND 126+024°  146+0.15°  2.63+006°  4.69+009"  323.831""
LY3 ND ND ND ND ND ND ND ND 126+024°  146+0.15°  2.67+0.06°  456:0.07" 308345
LY4 ND ND ND ND ND ND ND ND 120+0.17°  135£0.10°  246+0.15°  475:005" 4914117
Fvalee - - - - - - - - 0.075™ 0.326™ 2488 2386

1)C:  Yanggaeng with 0% Lycii fructus extract
LY1: Yanggaeng with 1.5% Lycii fructus extract
LY2: Yanggaeng with 3% Lycii fructus extract
LY3: Yanggaeng with 4.5% Lycii fructus extract
LY4: Yanggaeng with 6% Lycii fructus extract
2)ND: Not detected

3)A-D: Values with different superscripts within the same row are significantly different by ANOVA with Duncan's multiple range

test at p<0.05. ***:p<0.001

4)Values with different superscripts within the same column are significantly different by ANOVA with Duncan’s multiple range test

at p<0.05. NS: not significantly
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(Table 8) Variations in mold content in Yanggaeng supplemented with Lycii fructus extract stored at 20c

(log CFU/g)

Storage time (days)

Sample F-value
1 2 3 4 5
e IND ND 1.26+0.24°° 2.42+0.10“° 3.7740.07° 4.63+0.06" 344619
LYl ND ND 1.3020.30° 2.67+0.06" 3.75+0.08" 4,57+0.23" 155.940™"
LY2 ND ND 1.16+0.28" 2.5240.07°° 3.67+0.06° 4.56+0.24" 182.487"
LY3 ND ND 1.20+0.17° 2.36+0.10° 3.6240.15° 4.53+4021* 239.057
LY4 ND ND 1.36+0.10° 2.400.17° 3.7240.12° 4.67+0.06" 431.998™
F-value - - 0357 3.834" 1.091™ 0.290"

1)C: control, Yanggaeng with 0% Lycii fructus extract

LY1: Yanggaeng with 1.5% Lycii fructus extract

LY2: Yanggaeng with 3% Lycii fructus extract

LY3: Yanggaeng with 4.5% Lycii fructus extract
LY4: Yanggaeng with 6% Lycii fiuctus extract

2)ND: Not detected
3)A-D: Values with different superscripts within the same row are significantly different by ANOVA with Duncan's multiple
range test at p<0.05. ***:p<0.001
4)a-b: Values with different superscripts within the same column are significantly different by ANOVA with Duncan's multiple

range test at p<0.05. *p<0.05, NS: not significant

(Table 9) Variation of yeast for Yanggaeng supplemented with Lycii fructus extract stored at 4

(log CFU/g)

Storage time (days)

Sample F-value
6 9 12 15 18 21 24 27 37 47

"C  ND ND ND ND ND ND ND ND 120:0.177° 1.69+0.09“" 2.5240.07°  4.63:006" 595417

LYl ND ND ND ND ND ND ND ND 120+0.17° 152+007° 242+0.10°  4.79+0.10"  562.067

LY2 ND ND ND ND ND ND ND ND 126:024° 1.67+0.06° 236:0.10°  4.77+0.07" 385503

LY3 ND ND ND ND ND ND ND ND 136+0.10° 1.73£0.06™ 2.63£0.06°  4.73+0.05" 1,546.182""

LYA ND ND ND ND ND ND ND ND 126+024° 178+0.00° 246+0.15°  4.69+0.09"  308.890
Fvalue - - - - - - - - 0339% 7.823" 3.178™ 2,114

1)C: Yanggaeng added with 0% Lycii fructus extract
LY1: Yanggaeng added with 1.5% Lycii fructus extract
LY2: Yanggaeng added with 3% Lycii fructus extract
LY3: Yanggaeng added with 4.5% Lycii fructus extract
LY4: Yanggaeng added with 6% Lycii fructus extract
2)ND: Not detected
3)A-D: Value with different superscripts within the same row are significantly different by ANOVA with Duncan’s multiple

range test at p<0.05. ***:p<0.001

4)a-b: Value with different superscripts within the same column are significantly different by ANOVA with Duncan’s multiple
range test at p<0.05. :p<0.01, ™ Not significantly
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(Table 10) Variation of yeast for Yanggaeng supplemented with Lycii fructus extract stored at 20c

(log CFU/g)

Storage time (days)

Sample F-value
0 1 2 3 4 5
c ND ND 1.56+0.07"° 2.75+0.05%" 3.80+0.04% 459+0.11* 980707
LYl ND ND 1.42+0.10° 2.69+0.09“ 3.82+0.04™ 4.52+0.07* 891.187""
LY2 ND ND 1.52+0.07° 2.73+0.05% 3.77+0.07* 450+0.17* 471.991"
LY3 ND ND 1.36:0.10° 2.46+0.15% 3.67+0.06™ 4.67+0.06" 628.163"
LY4 ND ND 1.46+0.15° 2.63+0.13%" 3.75+0.05%° 4.52+0.07* 459.694"
F-value - - 1.756™ 3.995" 4012" 1.286™

1)C: control, Yanggaeng added with 0% Lycii fructus extract
LY1: Yanggaeng added with 1.5% Lycii fructus extract
LY2: Yanggaeng added with 3% Lycii fructus extract

LY3: Yanggaeng added with 4.5% Lycii fructus extract
LY4: Yanggaeng added with 6% Lycii fiuctus extract

2)ND: Not detected

3)A-D: Value with different superscripts within the same row are significantly different by ANOVA with Duncan’s multiple range

test at p<0.05. ~ :p<0.001

4)a-b: Value with different superscripts within the same column are significantly different by ANOVA with Duncan’s multiple range

test at p<0.05. *:p<0.05, NS: Not significantly

2 ol B4, ZE gelny 2 P F
B9l v &S Pelstel Wiste] AUE D A
of R TR WHE AzStaA Sk oA
3

Ty

g,

of skt A7IRE st mAEAA A A
= U Zok 1A 8] F dlEthE 6,250 ug
EEoN thx2FL 541 mg TAEg, 7713 3%
N HA7}EL 15.64-34.60 mg TAE/go 2 FHAvlro] §9
202 =Qth(p<0.001). DPPH 2}t]zt &71%-< 10,000
pg/mLe] FEoA] 22 30.8%, 7714 &9 7}

T2 37.89-52.51%2 ko]l fedozm lEAh?}
(p<0.001). ABTS |zt 2452 10,000 pg/mLe] &
oM dETe 1520%, TR FE @y}ﬁ)i

31.56-80.32%= FH7kro] oA o2 E3kth(p<0.001).

TR} BB 4T oA 479, 20T oA 547 A%
SHHA S nlAE 54 A, vkl 4Collr=
AR 18U =TT LY1oM Z4 =YL, LY2-LY4=
A7 21 4R FE] dekAlere] Aol RIS 2 Als
= 7ol ol wit YHlHETFE foHoR

Z7FFItH(p<0.001). 20CollM= A% 1Y ARE thz
7} LY1, LY29lA A% 22 #12E] LY39} LY4olA
AvkAleto] Yehdow, 7z Alg= #7IZke] Solddl
w2}t fojHoz FTlshlth(p<0.001). FFol= 4To|
A A 2440l BE AlRCX FFol7t UERIT
7} NEE AR7IZEe] Eolddl wEl frelHos Fgo)
T57F S7FEAAL(p<0.001), 7712 54| Hrkel
7l wE Fgo] = FoH Aozt §ldict 20T
M= A7 2dAo BE AlEoA] Fgolrt yERTE
BRE 4T oA A% 24dR ol B8 AlselA] UERit
7} A8 273k Holdel wel frojHes AN I
F7F S7FeFAAL(p<0.001), 7712} =4 H7kEe] 7t
o w2 Fo]Hl 2Fol= YIRiTh 20Collx= A7 2UA)
o BE AlFolA &R7F YERT) o] Ax, 71#t
FZ29 HA7F P TR FAEY lslsS 7L
Qom 4T AAelr dukAldt, F3o], 5 TS 2
23] Ao 4 Ak

FAO] 1 TR F=, Y, ks, AGA
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