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8 oF . Xz A-o FAst A ZA5H7] fI5te] 70% methanol, distilled water (DW) 3 ethyl
acetate (EA)Q] 37H4] &ui&E ALESE 239 8] ¥ flavonoid &% 2 F4+st S, &5 chelating
8 34L& sctel AR AEY V1A AR AREAY JHE HERb 734 22F 4]
proanthocyanidin &2 48.165+0.811 mg CE/g DW=Z Uedor, F& £&2 70% methanol
(36.26%), DW (39.87%), EA (2.88%) = UElgtt. & 8o ¥ J4st §42 55(0.2, 0.4, 0.6
mg/mL)7} S7184E folxor F71519 2™, control® AREH ascorbic acid, BHA, EDTA Hrti=
o ggo]l BEE It Flavonoid &3 (mg QE/g)2 70% methanol (0.416), DW (0.225), EA
(0.212) <=2 gRI=on o Jitst B4 9 G4 chelating 59 AAAA T o|et FAlSHA Tz
ol BE EAoA 70% methanol FEE°] 7P B4do] A3t Aoz Ueyth o)/4e] AE n|Fo
= o 22+ Ade] guf ¥ flavonoid el wat 4sHs, S5 chelating 52 0] S7Fste AR A}
BHM, FA FEE22 AT e FEEAY &7 i B4 =& o= BEHYO ot
A Z]2e] AA-2 proanthocyanidind} flavonoid ShtE-2 o a5t 9Jom 2 QIgh =2 g4t
3t 249 RS 7HAAL o] 715 AE 9 dAd4EAEA L 7127t vl Z i E

FAol A HE, GG B, ERoHEXopH, Fepdizols

Abstract : The purpose of this study was to measure the bioactivity and antioxidant activity of
peel from Gardenia jasminoides Ellis fructus (GJE). GJE have been known to contain functional
materials such as crocin, crocetin, geniposide, gardenosid, geniposidic acid, iridoid glycosides etc.
We were separated into GJE peel. After that, we determined proanthocyanidin. GJE peel were
extracted by 70% methanol, ethyl acetate (EA) and distilled water (DW) of three solvents. To
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investigate by the solvent extract of flavonoid content and value as a functional food ingredient of
GJE peel through antioxidant activities (DPPH radical scavenging activity, ABTS radical scavenging
activity, superoxide dismutase like ability, hydroxyl radical scavenging activity, ferrous ion—chelating
capacity) were performed. Solvent extract antioxidant activity of increasing concentrations (0.2, 0.4,
0.6 mg/mL) were significantly increased (p<0.05). GJE peel extracts showed lower activity than
positive control (ascorbic acid, BHA, EDTA). These results, by a solvent of peel were found that
the relationship with the increase of flavonoid content increased physiological activity. The
antioxidant activity of the extract from the other except for the EA extract on peel was observed
at a high level. The results suggest that GJE peel can be used as nutraceutical foods and natural
antioxidant.

Keywords * peel of Gardenia jasminoides Ellis fructus, antioxidant activity, proanthocyanidin,
Havonoid

1. M E geniposide, [ —carotene, crocin, quercetin,
shanzhiside 5 oj2] AYTAEZLS TGt Q)

2 509 B9t U HER Aol 0t o] olggt HAF=EES Aolx ROS ¥
afo], AlEo| thopyit AHolEY FAS BT free radical& AA T 4 Y FHL ol o
TAF Z71% 7 A% 1A ohgsiel A 4 @ 4T A4S 59 ALEVIL Ao A
F Ao 4de HIE JPHsiTHl]. AEkE o= dgA JoH7-8l. 1 F At 7150 o
AET AEH A B, AA 5 da 5o=r St flavonoid A= 1980Wt] =EE we A
oI5t o] AR AEZ(dyslipidemia), TEYY 22 S Wolgrom([9], Steinmetz & Potter (1991)9]
AEEA AR HT, g 5 AAgsEy U AL[10]014 L flavonoidE FE3t Y= oF
o] A8l BEAIZF =1 9ew[2-3], AR F e 4H A 4 AEE TaAlE Aer B
gxﬁoﬂ ‘ﬂra} AE: e g %OJ%O] 0]—“/]_ 7].‘_5_ ﬂﬁ}%ﬂq—. /K]‘jxﬂoﬂj\.l 50007H o]/g_g] E]—O(.}:T_)I‘l—
% e gt A3 A7t flavonoid7} ZA5= Aoz dalx Qlom, =

A

Zopshe ZAolcid], ofe AHWe Fd glelo  WSelA favonoidrt A7l AL Ggel o
2 oA U9 s = TASH= Ast AAE ek A7 AP JIoH11-13].

9] free radical> superoxide radical (O;-), = Aol A= 229 e
singlet oxygen ('O,), hydroxyl radical (OH-), proanthocyanidin -~ &&=  S4st]  70%
hydrogen peroxide (H,0,) 59| reactive oxygen methanol, distilled water (DW) % ethyl acetate
species (ROS)Z ThefslAl EA s, ErAstar (EA)e guf B2 &3¢ F, flavonoid &S
5 ARE JRER 1 oFAAL dHs] Y5 ZAstal, P4 5= (DPPH radical scavenging
HRe o] mf$ =0 Aoz oajx] Q5] EIH activity, ABTS radical scavenging activity,
MZa 13, DNA &4 53 37 ofg] Aglo| superoxide dismutase like ability, hydroxyl
o3t HABES AAISI] oS Sulsly L-5}9) radical scavenging activity), &< Zd°o|d &
TH YA AHoe doxitty UHA ot (ferrous chelating activity)& 735t 22 4

[6]. e dHolletol A 5 shuel A= &5 4 32 8o wE FAsksEe st
MUIH Rubiacead)oll 3= AANT(Gardenia AT T A7 AF Y 53
Jasminoides Bllis)?] Gz ZWE w|&ESH 5= 2 o9 4H 84 Foln o] tigt 7%
A, tigt 59 7]2o] wEek Ao AYst Amg AAFeEH EIF 4R e] dA Fitet

St BolAE 4wE 2 gor st dg A ol8 JisAe FEeIA st
AAST S et el WE wA okl A1,
N3, 4% 9% SO A8l Jokw k. EF
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2. M2 U 4

21, A8 M=

2 Ao AMH MBS AAGardenia
jasminoides Ellis)= 4= dofwtols 2014
| 1190 fgote] g Ax FHE Hol%les Al
2E "ol &4 oFAdellA 20158 19 7Y
stk ARt AAke AAs 293§ Ad
AZAA  BH7](HMF-3250S, Han-1I Co.,
Seoul, Korea)ol 747 #4fste] E¢= ®& o
S deep freezer (DF-8514, Il-Shin BioBase
Co., Daegu, Korea)o] -80C2 #&sto] Add
AH-&-SHAT

2.2. Proanthocyanidin & &3

212+ ZAZA9] proanthocynidin &2 vanillin
S4HE WHyste] ZHAstic14]. A= EF
0.03 goll methanol 2.0 mLE go] &gt &
oJiH(filter paper, Advantec, No.2, Tokyo,
Japan)$t % 1% vanillin/methanol (w/v) 2.0
mLE 93 25% sulfuric acid/methanol 2.0 mL
£ 75l A& & 30C water bathollA] 1587F
H2]$t ¥ methanol 1.0 mLE g3 4,000 rpm
oA 1087 YAHEET T ATHE Foto
500 nmellA FEEE SH5Htt. BEEEEE=
(+)—catechin (Sigma—Aldrich, St. Louis, USA)<
Argstgon A st 22 AEA
9] proanthocyanidin &g AFESIFI AR ¢
F mg CAE (mg of catechin equivalents)2 L
ER Slch.

2.3. NBQ F&
AR FE52 524 AFE A &% 100 g
A Fdte] 70% methanol, ethyl acetate (EA)
|WE 7+ 108 Zhstei(1:10, w/v) 24A7H4 2
3] F&3t 5 o3 (filter paper, Advantec, No.2,
Tokyo, Japan)stR 1, distilled water (DW)
ZE2 70CoA 2/ 23] FEsto] ot
(filter paper, Advantec, No.1, Tokyo, Japan)st
Atk ZF FEEL rotary vacuum evaporator
(Hei-VAP Advantage, Heidolph Co., Germany)
£ olgsto] 40ColA St w0t e
AR &, Aol ARgStAeH, AR a2
= A Ng sl ditt 5 F 14x $F 1

&(%) 2 e i

A e 2

2.4, Flavonoid &&f =3

Flavonoid &% Z%2 two complementary
colorimetric methodE WHysto] ARl om
[15], A& &4 0.5 mLel 10% aluminium
nitrate 0.5 mL®} 1 M potassium acetate 0.5
mLE Y2 H, 80% ethanol 2.0 mLE 7}5k]
S ¥ 40E%E Aol HA|ste] §REAIX
415 nmoflA FBE ge SASIH. o] o
FEZ491 quercetin (Sigma—Aldrich, St. Louis,
USA)= Argel AZAdE AA4dste] A= g &
mg QE (mg of quercetin equivalents)®2 A4S}
Sk

it

kel ol

2.5. DPPH radical scavenging activity &3

DPPH (1,1'-diphenyl-2-picrylhydrazyl) radical
a7 242 7 81 2 Alm FE5 0.2 mLet
0.2 mM DPPH in 80% methanol 2.8 mLE &
Fotar rAelA 30:3F REEAIXT & 517 nmoll
A FBEE SActe] WMESE UEgled, 1
of whE ICso Alitste] EAISIATH16). ] of &
4 HE  fsted  controlz eI AISHAIR]
BHA (butylated hydroxyanisole, Sigma—Aldrich,
St. Louis, USA)E ARgste] 22 WHor 53
=5 S35k

2.6. ABTS radical scavenging activity &3

ABTS cation decolorization assay©ll 2|3t
H171& WSt ABTS  (2,2-azino—bis—3-
ethylbenzothiazoline—6—sulfonic acid) radical<
ol-gqt 4itee A& Adstlth. 7 mM
ABTS®t 245 mM potassium persulfateE 1:1
w/v)& &R Alo] 16A17F 5 ol #A|st
o] ABTS radical2 F4A1Z1 &, 735 nmol|A] &
B ko] 0.70(£0.02)°] ¥H=% ethanolZ 3|4
skt 3149 gl 39 mlef| Alm FE4 0.1
mLE ¥ § 102 F 734 nmoAd FEE=E
ZA519tt.  Control2 BHAE ARgstgoH
ABTS radical 47 &2 WEZ&=2 Yehfigltt

2.7. Superoxide dismutase (SOD) like
ability 3
SOD Aoz McCord &  Fridovich
(1969)¢] gRil18le WIPstd A= 0.1 mLe]l
Tris—HCl buffer (50 mM tris (hydroxymethyl)
aminomethane buffer + 10 mM EDTA
(ethylenediaminetetraacetic acid disodium salt
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4 g - ooy - AR
dihydrate (pH 8.5) 3.0 mL¢+ 7.2 mM

pyrogallol 0.2 mLE o] 25C water bathof|Al
108 &% ¥ AX1 F, 1.0 N HCI 1.0 mLZ
WSS A A|A 420 nmolA SHEE S5
t}. SOD fAFEAS Yol Aitstalon o]
£ 59 ICsoS F3F9TE control2 BHAE A&
sho] urEr Sl

2.8. Hydroxyl radical (OH-) scavenging
activity 3™

Hydroxyl radical &7% 572 deoxyribose
degradation assay [19]¢} 1,10-phenanthroline/
ferrous iron (I) oxidation assay [20]E HE3}
of AMgstett ZF k9 Al 1.0 mLE 0.75
mM  1,10-phenanthroline 883} ethanol 1.0
mL @ 0.75 M PBS (phosphate buffer saline,
pH 7.4) 2.0 mL, distilled water 1.0 mL, 0.75
mM ferrous sulfate 1.0 mL, 0.032% hydrogen
peroxide 1.0 mLE <Az 7iste] 37T
water bathe]l 60&7F ¥HSAIFHE  Control2
BHAE Ahgste] BASHAA, S8=E 536 nm
oA ZHste] MEER YeER Ik

2.9, Ferrous ion—chelating capacity X
A7k A 2 BEE 25BN ferrous on
chelating activityx= Robu et al.(2012)¢9] =+
[21]& #HFst] A2 1.0 mLo] 2 mM iron (I)
chloride tetrahydrate 0.1 mL¥} 5 mM ferrozine
(3-(2-pyridyl)-5,6—diphenyl—1,2,4—triazine—4",4
“—disulfonic acid sodium salt) 0.2 mL, ethanol
3.0 mL& 7sto] & A2 & Ao 10:3F |t
SA|A Fe2+—ferrozine complexs dAGAIZ H
562 nmollA SFEE A5t Controlz2
EDTA (ethylenediaminetetraacetic acid
disodium salt dihydrate, Sigma-Aldrich, St.
Louis, USA)JE ARESIAL AAF AAA 9
ferrous ion—chelating activity HE-&2 15}

o] LEr Sl

2.10. A4 M2

A dHolHe 33 REE ,
mean+SD (7=3)22 ZASIYCt. Tt A9 A
I 7k 1o /99421 Zoli= one-way ANOVA
(analysis of variance)2 E4 g H p0.05 &%
oA Duncan's multiple range testo] ©Jstod Z+
T 7t foldE HAEstoh FAA | Higt

B LR

T2 ML [BM SPSS statistic ver. 225 AR5}
At
AT,

3. @t A nF
3.1. Proanthocyanidin £2F
22+ 44 9] proanthocyanidin &2 Table 1
of  UEgle 48.165+0.811 mg CE
(catechin equivalent)/g DW (dry weight)2 T
Z =it} Proanthocyanidin® Al&Eo] zpedz o
2 ZAst= flavonoid polymer complex@A] 4]
=9 Aok, 2ot e HZRE EZAT I
Hd ] FHESt xRl EFo=
polyphenol& ZFAAL §le] QIA WoflA &4 o]
2 9 oy EQAE PAd5he[22-23], oHA
2l ghedA= Agoto] st ket A8
72 e Ae=m deA dvh24]. Carpenter
et al.(2014)= FHFER dHZ P9
proanthocyanidin g&Fo] Aujx] mfch ch22]gk
Mullica Queen®t Early Black &Fof4 48~82
mg/g®] proanthocyanidin®] =] ot EH
VSkIEH25], olo & ARelAe] 2z A
proanthocyanidin®] 3teFe] @iy g1z 2
Hl2]et H|W35tYS Wi proanthocyanidin E5Fo]
HIZSE a0 % woEo] o]z Qg A5y
o W Lespga] o) awl sl

32. &+ 8

22 7429 70% methanol, distilled water
(DW) 9 ethyl acetate (EA)oAS] & &2
Table 1] Yetfidlct. zt 80 8 &5 F82
70% methanolollA 36.26%, DW 39.87%, EA
2.88%= DWIA & F&°] Mg =4 uE
ot

3.3. Flavonoid &H&f

22k Aol guj H FEEIAY flavonoid
TF2 Table 1o Hetiglon, 5= 5 70%
methanol FEE14 0.416+0.002 mg QE/gS
2 folzHoR b $A debton, DW 5%
= 0.225+0.002 mg QE/g, EA FE=
0.212+0.002 mg QF/g +2& EA FEE|A
N @ gro] WaEle] 7+ 2E20N §olH
Ql zpol7b vreRgt. Chu et al.(2000)2] ol
Me GHlE, AeA, dutE ZRt o9 7HA]

- 166 -



Vol. 34, No. 1 (2017)

A A Gardenia jasminoides Ellis fructus) A% FEE9 48t &4 5

Table 1. Contents of proanthocyanidin, flavonoid and ICsy values in the antioxidant activity
evaluation assays of peel from Gardenia jasminoides Ellis fructus

Assays?

Values

Proanthocyanidin content (mg CE?/g DW?)

48.165+0.811

EA DW

70% methanol

Extraction yields (%)
Flavonoid content (mg QE"/g)
DPPH (ICsp, mg/mL)

ABTS (IC50, mg/mL)

SOD (IC50, mg/mL)

OH_ (ICso, mg/mL)

FIC (ICsyp, mg/mlL)

2.88 39.87 36.26
0.212+0.002*
3.585+0.011¢
1.929+0.027¢
2.013+0.026"
3.698+0.037¢
1.763+0.018¢

0.225+0.002
0.940+0.001"
1.640+0.005
2.122+0.006¢
0.949+0.001°
0.405+0.004

0.416+0.002°
0.610+0.001°
1.208£0.004*
1.554+0.006°
0.636x0.001*
0.209+0.002°

Y DPPH radical scavenging activity (DPPH), ABTS radical scavenging activity (ABTS),
superoxide dismutase like ability (SOD), hydroxyl radical scavenging activity (OH-), ferrous
ion—chelating capacity (FIC). ? CE: catechin equivalents. ¥ DW: dry weight. ¥ QE: quercetin
equivalents. ¥ The values are means+SD (2=3). Values with the different letters in the same
row are significantly different (p<0.05) by Duncan's multiple range tests.

HAFAA S flavonoid FS  185.01~426.82
mg/kg® UERgTY Hustgorm, =3} 52.19
mg/100 g (Andarwulan et al., 2010), %fu} 486
mg QE/kg, #AY 110 mg QE/kg, BEEE2] 30
mg QE/kgo= HIISIHTH26]. olof &+ A4
9] flavonoid 2 w2 FFo= WIEH 1
of & =gy &t 7iiE

3.4. DPPH radical scavenging activity
22 AAel z+ g H FEE3 control?l
BHA  (butylated hydroxyanisole)®] DPPH
radical &A%5E& 7 & HEE HW3 die=
Fig. 1o Y3, ICso@k& 5ted Table 19
et it X2+ A4de] 7+ guf ¥ FEE 0.2,
0.4, 0.6 mg/mL9| STod =A% Ay} S
7} Z7Fsto| wet §-oj& o2 DPPH radical &
750l Stk AEFS Rt 70% methanol
FEEINA B ¥HZ 2 18.8510.26%,
33.5120.07%, 49.42+0.33%, 1Csy 0.6100.001
mg/mLE 5% 89 5 FAQI zpolE HolH
7V et AAo] BEENeH, DW FEE
A 12.71£0.07%, 23.13+0.33%, 32.81+0.36%,
ICs  0.940£0.001 mg/mlL, EA FE=
5.69+0.12%, 8.47+0.07%, 10.92+0.25%, 1Cs
358540011 mg/mlL %02 %2EE FoH:=
EA 81 254 7Y 22 247 =2 ICy

A7 s 9l

B 70% MeOH mBHA™

(%)
100.00
$0.00
60.00
40.00

20.00 1y bA o
aat

0.00

DPPH radical scavenging activity

Concentration (mg/mL)

Fig. 1. DPPH radical scavenging activity of

various solvent extracts from peel of
Gardenia jasminoides fructus.
D" The values are means+standard
deviation (7=3). Bars with the different
letters  are  significantly  different
(p<0.05) by Duncan’s multiple range
tests. 2 EA:! ethyl acetate. ¥ DW:
distilled water. ¥ BHA: butylated
hydroxyanisole.

DPPH= <¢FAH free radical2 7Y $£4 &
oAE Toll 4t3lEo] AAET o] IHofA Xt
Hatdoa oz M dh-gol= Aoz U
A AoH27]. A &uf H FE2E9 e
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positive control¢] BHAXTF Ykour 70%
methanol FZ&EoA HZHOZ =2 314 o]
ZEglon, guj @2 DPPH 4759 Hast
Zpolg Hol ARGHE FEEUO Ao o) A
=0 gaEle Hert gt FAsiso]
2pol7} Uehdti= Huel GARE Aoa ekt
CH28].

o)

3.5. ABTS radical scavenging activity
Az Ao Z+ guj ¥ FZ2ET positive
control?l BHA®] ABTS radical AA%5S 7t =
T ¥ "|u3t AWE Fig. 20] BEASGLoH,
[Cso3be& Fato] Table 1¢] Yehft 72+ A&
+ skt S718tel wet ABTS radical 471%5°]
fFolHor Jrlol= Ao= WEEHAG 0%
methanol FEEA 24.20+£0.01%, 29.66+
0.17%, 34.39+0.47%, 1Csy 1.208+0.004
mg/mLE2 & 8] F FH<l 2folg Holy
7P ARt A7l JEEeH, DW FE=
A 23.76+£0.15%, 27.17+0.22%, 31.07+0.15%,

ICsp  1.640£0.005 mg/mL, EA FE&
15.61+0.08%, 19.02+0.08%, 23.61%0.25%,

ICso 1.929+0.027 mg/mL %22 EA &1 =%
BolA 7P e ABTS 2AZAT} =2 ICy
Avx]7b T Q)

A’ mow” B 70% MeOH mBHAY

(%)

dA dAB dB
100.00 _ _
80.00
60.00
40.00 be <C
- 8 aC _ mi
20.00 @ _

ABTS radical scavenging activity

0.00
02 04 06

Concentration (mg/mL)

. 2. ABTS radical scavenging activity of
various solvent extracts from peel of

3!
da

Gardenia jasminoides fructus.

Y The values are meansz+standard
deviation (#=3). Bars with the different
letters  are  significantly  different

(p<0.05) by Duncan’s multiple range
tests. 2 EA: ethyl acetate. ¥ DW:
distilled Y BHA: butylated

hydroxyanisole.

water.

B LR

3.6. Superoxide dismutase (SOD) like
ability

Az AE FEEY  superoxide dismutase
(SOD) FAFZAL Fig. 3o EASHALT, ICs
< 5t Table 1of Yetfiich. AA 70%
methanol F&& 20.51+0.01%, 25.17+0.14%,
29.19£0.40%, ICsp 1.554+0.006 mg/mL, DW
FE2E 20.14+0.12%, 23.05+0.19%, 26.37+
0.12%, ICsp 2.122+0.006 mg/mL, EA F&E&
19.44+0.07%, 22.34%£0.07%, 26.20%£0.07%,
ICs 2.018+0.026 mg/mL <22 EA &1 F=
EA 7P @2 SOD fAFEAdo] yehg oL
DW FEEoA fodoz 7P =2 1Csy Axt
27 {EEAY. ol w7 FU1etel wek
SOD fAF2A 371 Zo] EA FEE°IA DW
FEEHET 7] "ol olHg Adrp vEehd
ZAoR AtmHch ESF FEA FE2E39 DW &5
2 0.6 mg/mL FEoA [oHA 2ol gl
Aoz FWAEAY. Positive control?]l BHAE
7y ZmolA  28.78+0.72%, 47.34+0.26%,
65.57+0.19%% %7} Z715to] wat SOD &
Aol 2 207 Jrlste AL BEE 4 9

.

EA” mpw” = 70% MeOH mBHA"

(%a)
100.00
80.00

60.00

de

40.00 ac ac bC

cA
aa’! b ba =B bg B _
0.00 ; :

0.2 0.4 0.6

Superoxide dismutase like ability

Concentration (mg/mL)

Fig. 3. Superoxide dismutase like ability of

various solvent extracts from peel of

—

Gardenia jasminoides fructus.

U The values are means+standard
deviation (n=3). Bars with the different
letters  are  significantly  different

(p<0.05) by Duncan’s multiple range
tests. 2 EA:! ethyl acetate. ¥ DW:
distilled water. ¥ BHA: butylated
hydroxyanisole.
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3.7. Hydroxyl radical (OH-) scavenging
activity

22 g4del z+ o H FE=37 control?l
ascorbic acid®] hydroxyl radical (OH-) &A%
= 7t 5= d= Hwet Z3= Fig. 4] vE
A3, ICso& F5Fo] Table 1o YebfSItt. 70%
methanol FEEA BT H=Z 20.02+0.53%,
33.12+£0.07%, 47.75%£0.30%, ICsy 0.636%
0.001 mg/mLE2 F28 T 7MY =2 &g &

ZEon, DW FEEOA  13.98+0.07%,
23.57+0.30%, 33.23+£0.33%, 1Csp 0.949%
0.001 mg/mL, EA FEE 7.56+0.13%,
10.08+0.07%, 12.41%£0.13%, ICsy 3.698%

0.037 mg/mL =22 EA 80| FE2EA 7P
o g3 =2 ICs AdAr HEEH
ControlQl ascorbic acid= ZF FkZoA 93.58+
0.01%, 93.93+0.20%, 95.03+0.18%=% 73t
hydroxyl radical £75°] WEEHUt 2 AT
oAl guj ¥ FEE9 DPPH &AFE =3t
g o2 Piists B4 Ao AyvE Hwsks
= o, T2 AzoAe] et &4 Axte] A
To] zpol= AT O Adte wil¢ A=
Elfalleh et al.(2009)¢] RI1[29]¢} FLsHA Z+
S|4 70% methanol, DW, EA F&& +°
2 beso] JEE I

ol el

212 Gardenia jasminoides Ellis fructus) B3 &=

= 70% MeOH man®

(%6)

100.00

da ds
80.00
60.00 c
40.00 8 bC
cA b_E‘

20.00 anl bA a8 at

0.00

0.4 0.6

0.2

Hdroxyl radical scavenging activity

=x

lo
"
>
ot
et
ox,
~J

3.8. Ferrous ion—chelating capacity

A2 Bde] 7+ 8w ¥ FEET control?l
EDTA (ethylenediaminetetraacetic acid)®] Z} &
T 2 H| W3t ferrous ion—chelating capacity
A= Fig. 5ol Yeiglew, ICsy& stod
Table 1¢] YelfAtt. 70% methanol FE&
48.37£0.19%, 64.79+£0.06%, 75.04+£0.15%,
IG5y 0.20940.002 mg/mLE {ojAel zjo]=
Holw 73t chelating 520 TEEG oW, DW
FEENA 40.10+0.23%, 48.45+0.10%,
60.69+£0.06%, ICsy 0.405+0.004 mg/mL, EA
F2&5 30.17£0.09%, 33.87+0.18%, 35.14%
2.24%, 1Csx 1.763+0.018 mg/mL &2z FHz
g3t & A4 control2 AMHEH EDTAE
67re]e] Ste FxE 7R Q7] diwel Z
Erold  99% olAte]  uj¢ 7t ferrous
ion—chelating 52& et Zoz AtmEct
Flavonoid 2FtE9] 3lettzxe= 748 4t 28
o] Zuj AE st F&ol2 Agsto] 4kst
TS el £Y 4 UAthe Aer deA 9l
TH30]. %t oYzt Kostyuk et al.(2004)3%
Mira et al.(2002)9] d+E= lutein, taxifolin,
(-)—epicatechin 5 flavonoid StHE3 F40]2
o] Zeket EgA7E Bl A flavonoidE Tt T

Ea’ =ow” = 70% MeOH m EpTA”
B (%)
= da dc
g 10000
2
g
op 8000
£
g 60.00 "
E] bA
S 1000 [ oY
£ ~
= 20.00
=
2
& 000
c
5 0.2
&

Concentration (mg/mL)

Concentration (mg/mL)

. 4. Hydroxyl radical scavenging activity of

=
da

various solvent extracts from peel of
Gardenia jasminoides fructus.

D" The wvalues are means+standard
deviation (=3). Bars with the different
letters  are  significantly  different
(p<0.05) by Duncan’s multiple range
tests. 2 EA: ethyl acetate. ¥ DW:
distilled water. ¥ AA: ascorbic acid.

capacity  of
various solvent extracts from peel of
Gardenia jasminoides fructus.

V" The wvalues are means+standard
deviation (7=3). Bars with the different
letters  are  significantly  different
(p€0.05) by Duncan’s multiple range
tests. 2 EA! ethyl acetate. ¥ DW:
distilled water. ¥ EDTA:
diaminetetraacetic acid.
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