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Biological Activity and Hepatoprotective Effects of Guava Branch Extract

Ahyeong Jeon, Naeun Kim, Wonyoung Cheon, Younghwa Kim*

School of Food Biotechnology and Nutrition, Kyungsung University

Abstract

This study evaluated the biological activity and cytoprotective effect of guava (Psidium guajava L.) branch against
oxidative stress. The contents of vitamin C, beta-carotene, total carotenoids, quercetin and catechin determined were
26.783, 43.676, 65.083, 58.245, and 8.309 mg/100 g, respectively. To measure antioxidant activity, the guava branch was
extracted using various concentrations of ethanol (60, 80, or 100%) and water. The highest content of polyphenols (0.245
mg gallic acid equivalent/mg residue) and flavonoids (0.128 mg cathechin equivalent/mg residue) was found in the 100%
ethanol extract of the branch (E100). Moreover, E100 also possessed the highest radical scavenging activities and showed
the highest inhibition rate of a-glucosidase (77.692%). E100 was the most effective extract to impart cytoprotectant activity
against oxidative stress in HepG2 cells. Taken together, our results determine the promising antioxidant activity of guava
branch, and indicate the potential to be applied as a natural antioxidant.
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AR A B st AR A ]2k 2% (reactive
oxygen species, ROS) Moy o] EZZHE QAAE W
oJshz G she E4AA EZo|th(Beckman & Ames
1998; Bayr 2005). Z2{L} ROS7} ko & uhshd 2=
SAalol= gt Z(superoxide radical, -0,), Akl
(hydrogen peroxide, H,0,), sto|=54 2}t]Z(hydroxyl
radical, -OH) 53 22 2 2| Z-S J/dstal Akshy =
EfAE FUstHLee et al. 2016). AH31E ~EH A7) &
A= DNA 3 RNA WA, Ad3ks 55 308 &
WASE W3 B, 7F 75 At 55 o lske AL
2 48A Urh(Lee et al. 2006). 231 REHAE o)
el EZl terr-butyl hydroperoxide (~BHP)= Al
HlellA 344858 A5t DNAS S/0A1AH Al A
sl7] ool x| Aksd &3S dodle &
o7 Ao AFEE I tHRush et al. 1985; Radi et al.
1991; Jung 2003; Kucera et al. 2014). o]} 7+& 23}
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sk 2AHe-2 sk EES FAsAIRAL o, kst aaet
ikslA FoE Ao k. de] dExl RsHAIE =
catalase, glutathione peroxidase, HIE}Tl C, carotenoids,
flavonoid 5-°] $UTHCastro & Freeman 2001).

< A S STkeAA A Al EAM 2R Y
AkslEA S 2l sk At SdsiA A T
A A E2 d2FH oy 7H] WSO R ARG-ETA
B0l AFHIAoH, AEAAS &85t AW o 9 X8
g0l thgk A7} o] FoIA| AL = FAlolth(Hong 2013).
oK Psidium guajava L= =a%E =5 Y (Myrtaceae)

o
=

[elnm]
of &ote AEAYAER Aol B ofdn) Ao g #X
sh= olgd] AEE d#A UTHBegum et al. 2002; Gutiérrez
et al. 2008). | ZHE Folute] o) Al He= 9FE St
2 o] A5E s Wb R de] ARE AL ATh(Keji
1981; Lozoya et al. 2002). -Folu} o= bl g7}
Ue EpEeolE, Bl 2 SighEo] ohF dhrE Ao
2 H50] 9l Om(Tanaka et al. 1992), ZF2 o= myricetin,
ellagic acid, anthocyanin 59| #&4 sHgtE} v C,
carotenoid 59 o] & Aoz Yeh At Misra &
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Seshadri 1968; Mercadante et al. 1999; Miean & Mohamed
2001). ZL¥ERE o} Frotut 7EA|9f 919 djhE FEES
I el st =2 s E4S 7S Harst b 9l
THJo et al. 2009). o]xF Frolule] ¢ Hnj 58 o] &3
ikl g a3l tigk A7 Ade B b oy
ol 7HA| & o]-&-3k Alg|dAdol g AE= v5g A7)
oh wEba] B Aol Fotut 7ol SR 71sd R
o] TS ot FEES Alxsto] kst g3t 1A
Fol|x o] kst g3 dolR A} STt

I ATHG Y P

1. M= L Alek

Foluh THE 5% 4T @5 Tohl AdEgoRy
B 2018d 5¥oll Fiste] ARESIITE AFel ARRE
catechin, dimethyl sulfoxide (DMSO), sodium chloride,
2,2'azino-bis-3-ethylbenzothiazoline-6-sulfonic acid (ABTS),
Folin-ciocalteu’s reagents, 3-(4,5-dimethylthiazol)-2,5-diphenyl-

U

tetrazoliumbromide (MTT), a-a-diphenyl-B-picrylhydrazyl
(DPPH), fert-butyl hydroperoxide (~BHP):= Sigma*H(Sigma
Chemical Co., St Louis, MO, USA)Z%H FYU3IAT).
Dulbecco’s modified Eagle’s medium (DMEM), trypsin
EDTA, fetal bovine serum (FBS), penicillin-streptomycin
= Thermo FisherAHThermo Fisher Scientific Inc.,
Waltham, MA, USA)IA +¢d3te] ARE-sITH

2. TFOH} 7K FE2 M=

TFopt 7] FEES Alxsp] 8l ot A E &
< 54 Axste] EHEiith 54 B 2 ¢S AHSiaL 7+
FEW ethanol B A4 200 mLE 7181e] 18AI17F Bt F
Z319 . FE2E2 o3 (Advantec No. 2, Toyo Kaisha
Ltd., Tokyo, Japan)d $ Zt&=71(EYELA N-1000,
Rikakikai Co., Tokyo, Japan)Z FHAFE Ao, Aojzl 2t
ARz DMSOe°l =] A3l ARg-3FiTH
3. H|E}2I C, = carotenoid 2! B-carotene SIZF 24

Tolal 7ER1] vl C -2 Phillips et al. (2010)<]
WHS o]8ste] A8 WPt AlE 2 g0l 5% MPA
(metaphosphoric acid) 8 30 mLE H7Felal +2slsiTh
o] & 10%7} 3,000 rpmoE YAEE Flo] AFAE 50
mLE A-&39th FFEL 045 um PVDF syringe filter
(Whatman Inc., Maidstone, UK)Z ¢33}5}o] HPLC/DAD
(Chromaster 5000 series, Hitachi)& 49l AR&-3}it}. o]
3L 0.05% formic acid £Yo| o, EAlo] ALk
column Mightysil RP-18°]1TH250 mmx4.6 mm, 5 pum,
Kanto Chemical Co., Inc., Tokyo, Japan).

Troha} 7x2] F carotenoid 2 B-carotene S-S 913l
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ANFE 1gol 6% pyrogallol 10mLE ZH7}e & 5E7F
sonication@ 5, 60% KOH 8§ mLE A7|stx SrdzaS
Wz

Adste] 75°CelA " FE3ATh. o] F iceollA
& 2% NaCl 20mL 2 0.01% BHTZS ¢33t hexane-
ethylacetate 891 15 mLE #7}slal &sle] AH5dLE 50
mLE A-8sI3tt. ol 72 9] - carotenoid T ¢
50mLE HE&3 FE2ES ARESH 445mmollA FEE
(Thermo Scientific Ltd., Lafayette, CO, USA)E =74 3}%
TH(Lee et al. 2001). B-Carotene®] &2 MFDS (2012)<]
S S83te] Ao, F carotenoids 578317 ¢
8 =8)3F 552 0.45 um syringe filter= 23l HPLC
B A 5T o] 5ALC 2= acetonitrile, methanol, 2
dichlolomethaneg 75:20:5 (viviv)el HI&Z <% 1mL/
min®| FE=E A¥S F3Ps9 S, column (YMC-Pack
Pro RS Ci5, 250 mmx4.6 mm, 5 um, YMC Co., Tokyo,
Japan) 2=E 40°CE 243N

il
o

4. Quercetin 2 catechin &2f F41

Tolul 7EA] ol E-Elo] = quercetin®] TS Shin et
al. (2016)°] WS o] &3ttt Folnt 71 2 gl 80%
methanol 25 mLE F7}8}al 35°CoA] 281 353 the,
FEE2 045 um syringe filter2 oJ3s}od Aol ARSI
t}. o] 5o 2= A A4 o-phosphoric acid (99.5:0.5, v/v)
92} ACN: A <4=:0-phosphoric acid (50:49.5:0.5, v/v)E A}
g3l o, #4481 mL/min, column (YMC-Pack Pro RS
Cig, 250 mmx4.6 mm, 5 um, YMC Co., Ltd.,, Kyoto, Japan)
2L 35°CE AT B4 AlEE 20 Wl FYs1ed
255 nmell+ g3t

ol 71K el $H5-Eo] = catechin®] TS Kim et
al. (2019)¢] WS ol]&3at] +A& dsnt. Foput 7¢
] 2 gl 80% methanol 25 mLE F7Fskal 35°CollA 2o
¥ &3 U2, 522 0.45 um syringe filter2 ] 3}3}o]
A0 ARSI ol F e 2= 0.1% formic acidE 3T
gl 23} 0.1% formic acid® 373 ACNS ALg-3stiom,
4L I mL/min, column (YMC-Pack Pro RS Cg, 250
mmx4.6 mm, 5pm, YMC Co., Ltd., Kyoto, Japan) 2%
= 30°CE AR B4 AlE= 10 FYste] 275
nmel|A Z7g 383t

=2 a0 o

Tohuk 7ERlel| EHrEe] e F EYlulse TS got
17] 93l Folin & Denis (1912)¢] #'HS o]&ale] =43}
Atk Folut 7HA] FEE(50 uLyS 2% Na,CO; 1 mL 2
50% Folin-ciocalteu’s reagents (Sigma Chemical Co., St
Louis, MO, USA) 100 pLZ 7}ate] o] xpetel Aol A
5% WSS AIFTE o] % BFFEAE o83 750 nm
N FFEE A3

o

5. % Z0|1|s a2t =X
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6. & Eef20|E &2 =4

Tohuk 7ix] o) fEe] e F IR ol dES o
o}® 7] 913 Zhishen et al. (1999)2] Wo| wat AL
Z18)31 Tt DMSO9| 3|48t ot} 712 FE& 250 plel
ST 1250 mLE H71e $, 5% NaNO, 75 uLe} st
T 67t el WREAH. ©] F 10% AICI-6H,05 150
uL FH7Fste] Wol xpgke el 5E7F whx|ste] whe-S Al
3,2 5 1M NaOH 1 mLE 718k & &313le] 510 nm

7. DPPH ZiC|Zt A7{S & ABTS 20|z 4715 &3
Tolul 71x]e] Fakslee Golrr] ¢8| DPPH ¥
ABTS 2}tZ 2752 374313191, Blois (1958)°] W
o we} 43S KaPsiict. DPPH i)zl ti3h kel =
S 28] DMSO°] 84 E Folul 7R FEE 50 L)
02mMe] DPPH €9 1mLE 7}5to] &3l & kAol A
30327 A8l 520 nmellA FEEE S SHITE ABTS
g 2A%S Z9517] S8l 20 pLe] ol 7k &
Eo| ABTS &)z &9 1 mLE I8l 2ga133, 30%
% =5

F Qraolq WA F 735 nmel N FRES 24 el

8. a-Glucosidase Mslls &8

Tohal 7HA] FEE9] a-glucosidase A3l Son & Choi
(2013)¢] WS Wgst] 7143 BARES-S o83t 3%
2 WHo 2 =433 Tth 2 UmLe a-glucosidase 50 puLol]
Tolul 7kx] &5 %= 0.05M sodium phosphate buffer
(pH 6.5) 10 uLE F7iste] 33 5 A-oA 1027k ¥
SAIZI 3, 5mM p-NPG 50 uLE F7Fske] 37°ColA 10%-
ZF WAL 2 5, 405 nmoll A SRS S5l o)
o] 2o 2 Attt

oI —

(¢

1-A

B %100

a-glucosidase inhibition rate (%o)=

A: sample absorbance
B: control absorbance

9. M|= b2t

A3 AME-3H HepG2 A& ATCC (American Type
Culture Collection, CL-173, Manassas, VA, USA)ollAl -
kAt MEE 1% penicillin?t 10%2] FBSS i3
DMEM=S- AME-31ed 37°C2] 5% CO, incubatorol] 4] vl &3}
Rom, 29 7HA0 R xS wA ST

10. A2 58 2 7 B &Y

i HepG2 Al EE 96 well plate] 2+ welld 3x10°
o2 wjgksiion, the ¢ DMEM HiX|o] A|§2} -BHP
£ 3Hste] 7} wellell A2]ek3ith. 6217 & MTT assay=

Ao, MTT Al<ol] 93] FAdE  formazan
DMSOl| =] 550 nmollX §3%=E5 5745 tH(Lee et al.
2017).

11. EAIXZ]

A3} 7R Hd+ ¥FH](standard deviation, SD)Z A
S, BE AT Aiks 33] o4 whE HES T
wolth, BAEAS 93] SAS version 9.4 (SAS Institute
Inc., Cary, NC, USA)E A}&-3}913L, one-way ANOVAZ
293 3 Duncan’s multiple range testsS 53l p<0.05
oM FHAAE HAFSiTh

1. TOH} 7HX(2] 7|5 HE g =AM

2 AFM = otk 7R g HIER C, B-
carotene, carotenoid, quercetin % catechin 52| 7154 4
w0 S Lolhgkn, I AIE <Table 1>0] LERHSIT.
Jrohal 71x]e] vlER] C -2 26.783 mg/100 g0 3L, B-
carotene®] THL 43.676 mg/100 g©] 2™, F carotenoid
o] k2 65.083 mg/100 go]SlTt. Frotul 71x]9] quercetin
shaFe 58.245mg/100 g1 2™ catechin®] TS 8.309
mg/100 golAth. HlEM C= AW FHE g2z g
AE &4 2 =3t 58 Ak 9 shH(Voko et al.
2003), AHolA FEEA 7] wiol] 21EFS T3l A0
oF &= A T84 HIER S shuo|th(Phillips et al.
2010). Carotenoide= 7o ok SAlske #1873 HA A
22X, o-carotene, p-carotene, lutein 52 = FEA|s}e] g
st &4, St a9, A A3 O 5] a3t U=
o2 4#A tHSeong et al. 2018). Catechine &+ 2}
&, A o, B JA|, A e 2, AR 523 F
o] Aglggdo] Barxo] glom, wgh 73l kAR &
HZ quercetin 3+t A&, A oW, I, ¢ 5o =
#7F e A= dHA JtkDi Carlo et al. 1999;
Castillo et al. 2000; Joshi et al. 2000). Lee et al. (2018)
2 AF0F ARTFs e YRRl VT 7HA 30% olehE

W

<Table 1> Contents of functional components in the branch of
Psidium gujava L.

Components Contents (mg/100 g)
Vitamin C 26.783+0.820"
[B-carotene 43.676+0.521

Total carotenoids 65.083+0.003
Quercetin 58.245+0.482
Catechin 8.309+0.233

DThe values are means of triplicate determinations+standard
deviation.
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<Table 2> Polyphenols and flavonoids contents of the branch extracts of Psidium gujava L.

Polyphenols Flavonoids
Samples
Contents (mg GAEY/mg residue) F-value Contents (mg CE?/mg residue) F-value
Water extract 0.194+0.018") 0.075+0.002¢
60% ethanol extract 0.200+0.002° 10.69 0.102+0.001¢ 875.12
80% ethanol extract 0.208+0.003° ’ 0.11120.001° '
100% ethanol extract 0.245+0.002° 0.128+0.001%

DGAE: Gallic acid equivalent.
ICE: Catechin equivalent.
3The values are means of triplicate determinations+standard deviation.

*dMeans with different superscripts are significantly different by Duncan’s multiple range test at p<0.05.

<Table 3> The effects of antioxidant activity according to the branch extract of Psidium guajava L.

Samples DPPH radical scavenging activity ABTS radical scavenging activity
(0.25 mg/mL) Antioxidant activity (%) F-value Antioxidant activity (%) F-value
Water extract 28.476+0.376M 42.751£0.469°
60% ethanol extract 38.789+0.659° 1016 48.674+0.293° 41326
80% ethanol extract 39.9200.094° 51.616+0.469°
100% ethanol extract 42.981+0.000* 57.664+0.469*

"The values are means of triplicate determinations+standard deviation.

*dMeans with different superscripts are significantly different by Duncan’s multiple range test at p<0.05.

FZE9| quercetin &3] 106 mg/100 go]2}aL 1o, &
gk Kwon et al. (2014)2] Aol m=H 28 9 okgo=
ol &H & P &71¢] e C T 30mg/100 g
olgtal HIBIGITE 7]&0] 28 H GO = ARRE= VR
7 9] 71578 g B HlER S vwsilS o ot
vk 7] FEES WA fARE 0 R el 2eu
2 AFE Tt Fopt 7 FEEC] 71548 AR H|
EPS Fhshes AS ER1E 4 Ao, o] Fofut 7t
9] gL 93 7% AERE AFTT F US Ao A
==

2 AeMe F= S WE Fopt 7] FEE] &
gl 9 FepRro|=e] Fg dolugton, 1 Aie
<Table 2>0l] YERAITE. Folu} 714] FEE9] & Eejvs
2 100% lghE FEFEo14 0.245 mg GAE/mg residue
2 foFer 7P = vEebdth Bk, ot 7H] &
9| FPHH 0= FF 100% olehE FEElA 0.128
mg CE/mg residue® 7P¢ =& 32 YeEplloH, Jr
80% olerE FZE(0.111 mg CE/mg residue)>60% ol|er-
FZE(0.102mg CE/mg residue)>95°C B FZ&E(0.075
mg CE/mg residue) =02 YUERITE dE 35HE-2 i3
)l Fitst EAR o]59] e sl sE dys &
Hol 3= Aoz U UThDragsted 2003; Perron &
Brumaghim 2009). Z2]7E 4 2= g £X50]
Jow ksl AAF it T TS AEAdS veRd
THKim et al. 2011). 7]& AFeA] Folu} & eg F=

B2 F ZYvs ¢ S9RolE o] 27} 0275 mg
GAE/mg#} 0.166 mg CE/mg® 2 R 373} THCheon et al
2019). & AeA golE Frotut 74| 100% ole-E F=
52 75 E 9EE FAE ol d FE= vl
e W T ETjuls T AR Foldlen Ee
olee Za W S UERRITE ol F ot 7HA]
= 2 < Helle AES e EA Fohut o
T o] 71578 AR 2E&F F IS AR AEHTh

OH} 7HX| F&29| 2lc|Zt A5 2 a-glucosidase A

2 AFM e ol 7] FEE] A a9E ¥
71871 918l DPPH ¥ ABTS 8tz &A5S 43192
™, 1 AFE <Table 3> YERAATE Folvt 7] F&5&
< 025 mgmLE FAEtY] 23S FYst A3, DPPH 2
Oz 245 100% oehs FE=E0A 42.981%2] A5
< HAFQlon, & FEE4 Hlste] fojFos 7Pt &
e 2z 2A%S YeERNSITE DPPH eit)Z A5
80% ollehS F55(39.920%), 60% oehS F25(38.789%),
95°C B FEE(28.476%) =22 iz A7so] Yehst
ol &3 ABTS ZHZ AAS%E 100% oehe FEE04
57.664%= 71 973k 2 AAS YERIICH, 80%
Nere FEENME 51.616%, 60% &S FEEME
48.674%, 95°C G FZEL 42.751%% LElstth Ax
AsS 2F T AE Aksl A QA HollA 9] =s51E
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<Table 4> The effects of a-glucosidase inhibitory activity according
to the branch extract of Psidium guajava L.

a-Glucosidase inhibitory activity

Samples
Inhibition (%) F-value
Acarbose" 80.256+0.000™
Water extract 71.026+0.000°
60% ethanol extract 74.744+0.711° 13.99

75.898+2.900"
77.692+0.181%®

80% ethanol extract

100% ethanol extract

DPositive control.

DThe values are means of triplicate determinationststandard
deviation.

““Means with different superscripts are significantly different by
Duncan’s multiple range test at p<0.05.

AA|ske atsl 280 Frg 25 o]-&EtH(Hong 2013).
Maisuthisakul et al. (2007)2] Aol olsha Z)¥|= 35
=2 B el AAE Fofste] s A%
o st E8ldls SE==+% catechin, quercetin,
luteolin 5©°] UoH, o]¢} e AL )z ~ATH 4
A3k gHkst EJ)rE e Aow A AHGuo &
Wang 2007). Z2]2& Folu} 7H4] 100% e+ F350]

2 FEERY ¢ B quercetin ¥ catechin 53 7+
ZYE SgES ekl e E TP el euz
2ASE UERd AR AlsE)

E AFoA= a-glucosidase AsNAIZ &7 acarboseE
positive controlZ AFE-81e] ol 712 FZEE9] o-glucosidase
A5 =751, A= <Table 4> YJERIT). Positive
control®] acarbose (1 mg/mL) THH] 100% oll&- —Zrﬁ%—o—
5 1 mg/mLollA 77.692%% thE Al Fo| BEle] 714
3} g-glucosidase /‘<ﬂ TS YR a-GlucomdaseL
AW 7gol] EAshs A el &3F 8= veeslEs o

FHE 7Rl st 21]‘41 75 wtl 71ogeH(Caspary
1978). ©|2 <13)| a-glucosidase®] &S JA|sH= A2 &
TR VRS AT A AT TG des W

© &3E vzl St 22 vhdE sk o] 8
HE JFe 713= Aoz 4 tHChun et al. 2001).
Wang et al. (2010)9] W2 Fropu} 9] 75% &g F25
< 1.5mg/mLe FXlA 383%

9] a-glucosidase A&

(sucrase) ¥ 33.4% (maltase)s YERN I, £ Ao o}
vl 714 FEE9] a-glucosidase JA5°] 1 mg/mL &&=l
A H S RS IR AT ot o FEES §
Uit AFe ke e A7 eHEF 34 559 9

52, 3E EFEise oste] A5 d9 s Al =
99 F= o= A#A YTHMEDS 2016). wabs] FLolut
A% Froful Q3 mR AR S Fg g aipH o
2 A F Y 22 BT 5

ns

100+ %
50+ /

A

Cell viability (%o to control)

0 T T T 1
CON W95 Eo60 ES0 E100
~ 1507 @)
=
g a a
o 1004 b §
) C =
e d
:p_h J—
= 50+
=
a3
: :
T:‘
o 0- T T T T
CON t-BHP W95 E60 ES0 EI100
t+BHP (1 mM) - + - + + +

<Figure 1> Effects of ethanolic extracts of Psidium guajava L.
branch (100 pg/mL) on cytoyoxicity (A) and protective
effect (B) determine by MTT assay.

Each value was expressed as the means+standard deviation (n=3).

“*Means with different letters are significantly different (p<0.05)

compared to control. ns, not significant; CON, control; +-BHP, terz-

butylhydroperoxide; W95, water extract at 95°C; E60, 60% ethanol
extract; E80, 80% ethanol extract; E100, 100% ethanol extract.

3. LHSFE AER| A0 CHEE TPt T7HX| FE22| ZHME £
=) §_J_'—f
HAIEZ W] +BHP= vl gE 7M1 UlollA] cytochrome

p- 4500“ ol&ll peroxyl ¥ alkoxyl radical 52 SAHEIZ
A=, o]t e 27] AEHIsE dodle A
o2 4#A Urh(Lee et al. 2006). °|# 3 hAIAH S S
TR A Abgeke] ~BHP7) f2lgft) e A slar, o)
M EE AR Ex3 Aty A -7k Ao 2 bke-s)
¢] malondialdehydeZ 3/dste] 7HAIE2] AFAAL & M| EZY
AFS DO 71tk (Vaca et al. 1992). ¥ AFol e 7hA Zoj
Fohal 71 FEES APl Aksly AEd 2 o3k Al
¥ B3NS =331t HepG2 Al ZolA Addol 283k
BEE FEE(100 pg/mL)y> EHZ#J} Hlwale] RE =4S
LERRA| 9%9}D}<F1gure 1A>, EE3F, £BHPO| ©]3F Ak3}2]
ZE 2] UR A He5S __;q 0}‘3’4 <Figure 1B>ol] 1




Bt BE FEE0] EHZ:rLO +-BHP x13‘7(48 976%)
HU} T foHo® 2o HIES YERHSIAL, 25 100%
NeHE FEEIA 97.346%= 7}11 -3t Aiu HF50|
Uehgth Alia et al. (2006)S HepGeell #d 2d<l
querceting 2|k 74, Ak8}A &) o 2 HE /H]E% 7
Al Baditha stk B3, Kim et al. (2013)9] A+l
2™ catechin ¥ 2 AN procyanidin?t 722 Eﬂ]iﬂ
= e A 2EYARRE foAoR AEE B
&AL shdth kA Frobut ZRR|o SHrE quercetin,
catechin ¥ BIEN C 53 712 3its) 222 2sld ~E
HAZHE] THEE G- 0 2 B33 Z0= AlgHr).

V. 8oF 9l A&

2 Ao e ot 7] FEE FHE 714 AR
of g BASNL, Wiks B4 9§ A sE o

& AE HEBE Yohugich Fopt AolE e
C (26.783 mg/100 g), P-carotene (43.676 mg/100 g), carotenoid
(65.083 mg/100 g), quercetin (58.245 mg/100 g) 2 catechin
(8.309 mg/100 g) Tol FHrelo] AUATH 3 F= &wfoll
g Fopt 7ix] FEEC] & s B e eol= 3
FE 100% oehE FEENA 27} 0.245mg GAE/mg
residue, 0.128 mg CE/mg residue® 2|2 o2 71 =4
vehstth, Foll 714 #5522 DPPH 2 ABTS |zt &
A BES 100% oehe FEENA 7P & 498 vE
WL Z7F 42.981% 2 57.664%C1 ATk 2213 100% ©l
Ee FEE2 o-glucosidase &40 EAS 77.692%7HA]
AANZCEZAN XNE T 7P =& AAls
AlEAA BE Folul 7HA] FEE2 100 pg/mLA %—EOJW
Aol gle A o' Yestow, rBHPO o3k 4hsha] AE
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