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ascorbic acid, BHA, EDTA Hrt} w2 3hgo] It St ko]t T (m
quercetin equivalents)2 70% ®E-2(0.799), 575(0.565), o8 ofAlE|o]E(

o, AIet 22 diFRe] BAoA g ¥ EEtHiolt FRF +ut Hgh e uEhdATt
ABTS 2tz &75% SOD FAFAES SRS FE=°] 10% Mgs F559 tet 24 Ho =
= Aoz Yt 2 A9 Zh gl & itel 842 mluske o, SR 10% Mg
WS A8t F& ol8ste Aol vhdAsia AzEn. 2 de Z

e o okl Jlew g QIR w2 -l tel @A AgAS THA L Qlof 715 A
F B A e =A L ZHA7L e 71 E

e
—

FAo] X A, FiEF B, G, FelHEolE, g5 ZEo/E

TCorresponding author
(E-mail: kimhs777@pusan.ac.kr)

- 1094 -



[\)
2
oft
el
o
o
of
oL
oft
-
o,
of
rl
o
ot
&

- Abstract :

Journal of Oil & Applied Science

The purpose of this study was to measure the bioactivity and antioxidant activity of

seed from Gardenia jasminoides Ellis fructus (GJE). We determined tannin content (1.517+0.003
mg CE/g, mg of catechin equivalents). The extraction yields of the GJE seed solvent were distilled
water (DW) 36.61%, 70% methanol 30.10% and ethyl acetate (EA) 20.40%. The antioxidant
activities of the extracts were significantly increased (0.2, 0.4, 0.6 mg/mL). Flavonoid contents (mg
QFE/g, mg of quercetin equivalents) were observed in the order of 70% methanol (0.799), DW
(0.565) and EA (0.117). Antioxidant activities (DPPH, OH", ferrous ion—chelating capacity) were
similar to the flavonoid content of each solvent. But ABTS scavenging activity and SOD like ability
of DW extract were higher than 70% methanol extract. Comparing the yield and the antioxidant

activity of each solvent of GJE seed, it seems to be preferable to use DW and 70% methanol
solvent for extraction. As a result of this experiment, it has high antioxidant activity and

physiological activity, which is expected to be highly valuable as a functional food and a natural

antioxidant.

Keywords  Seed of Gardenia jasminoides Ellis fructus, Antioxidant activity, Tannin, Flavonoid,

Metallic chelate
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A Al ATSE Ay sEdz, A
A 5 AL 5o I JuwA A% u)
g ol 2 ole) ARGy Wyl 3l
TGtk AR Qo] me Age] g B
Hol F7tste] wed el ofd 5HE
TefS s AEel did 4ust Frbeka 9l
onl, 1 % F4et D wspgAel BE A
FHB e BT AR AE e 4

87} EolA| 1 QleH1]. A WA AxEEe 57
4 2F F UEZE=Hor oA dHtstea
(H00), F4tet 2o ZH(OH)T 22 reactive
oxygen species (ROS)E FEsh= FHSAO|E
£ AAste olo] gt EA4o EHH, ol
AAste ZHiFekE E++53F 2420, +2H—
H,0,+0y), 7FEeotAl(2H,0,—~2H,0+0,), 25
B2 1HHetE A (HyO,+2GSH—~ 2H,O0+GSSG)
o e kel aaEo] EAGTH2L. ol W
ojA Al AR AdeiolA ofstE]o] ROSO Hiet
ol i Afeo] Extdde] AW ArSAEES
Q) F24Z zdoto] Ad wAret & AL AE
gl ~0] ¢flo] wo] Alzufolnt A uf ZAH9
ek HgS dorjnr ol Wo] Ao R
+ AZE A3 ol AEFoERH HAS
Qe o8 W ZNE Ad AEE=E4

A
T
FAReR

=27
A Folh A AAE AALT #FF ofzt

g o Aow ¥
24 glonil4], 4 % B P A7
Ay oyl e e v ofel @7 A
2 olg 9z ALH56l. ABA B3 ol

AR JolAlAl, a4t &2 o wAYE
ol WeElo] QoA AHEAllA st e

2, dA+tste A2 Fa% e Adoar g

71, olzfgt AEA| FollA EvEr EoliTe

A2 F st A3 BEAYUIHRubiaceae)ol

&3l AANT(Gardenia  jasminoides  Ellis) 2]

dujz FHE HXRS S, I, d§t 59 7]

20| weh Ao AAYsta Qlrt. ghdoA =
[e]

A, 7, S AR Tt
ool AWE & oA ste] G2 AAstE,
¥, 24, 9% 949 59 28l rkn A,
EG Aol REo|ERe} Sehiio|=s
o Te ANBHBIS oF GRSt 9ol
ROS 9 #h§ stlze AA @ 4 e S
o] Tiet 4T Age Fol ABEEHS oY

St oz duA SItHol 2 dAFolMe A7t
Rl B g 274 9 ofg obAlHlolE, R
T 3 70% HgE Al 7 gz FES] &
shalol= @k 24eln, G4t S (DPPH
activity, ABTS
scavenging activity, superoxide dismutase like

radical  scavenging radical
ability, hydroxyl radical scavenging activity), &

& A o]lE FH(ferrous chelating activity)=
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SAstol A4 M) 2 Sl mhE et
AR g vaste] Adswy Cga 1377
T AE T BHoR oF &M HEde &
o 2RIt 749 7154 2ARA °18 7He A
& AEstA} shelot

21, 44 1=

2 A A8H A (Gardenia jasminoides
Ellis) = AAGE oA 2014¢ 1199 4
goto] BF Ax AEE =Holde ARE "ol &
A Rl 20159 19l sttt A=Ak
NE B F A AXRAA E2471(HMEF-
3250S, Han-1l Co., Seoul, Korea)ol] E45}od
242 TE o2 deep freezer (DF-8514,
[I-Shin BioBase Co., Daegu, Korea)oll -80C=Z
Z17gste] Aol AHE-sFRIH

2.2, NBQ =&

Agol 222 =4 AARE 2 # BEUS
100 g & FsH 70% e, o oAElolE &
& Z+ 108 7toked(1:10, w/v) 24A17H4 23]
&% oi(filter paper, Advantec, No.2,
Tokyo, Japan) sttt &7 EF 108] 7lote]
70C ==of 242 A 23] & F o F(filter
paper, Advantec, No.1, Tokyo, Japan) sttt
zr FEEET 2521 45%7] (Hei-VAP
Advantage, Heidolph Co., Germany)& ©]-&5}
o] 40Tl AY FFcte] 8uiE AAT =,
Aol AHgsten, AR +&e 5 A A
7 % ditt 5 & dx %% 8 (%) =

LrEr S 101,

A2 Ao 'd &7F2 Prussian blue assay
A= 0.06 gofl wgt
‘ﬂJi]%]-_TL o] T (filter
paper, Advantec, NO.Z, Tokyo, Japan)gt ¥, o
Tl 2.0 mLol FF5 50.0 mLE 7tsto] AY
of AMg F& SRS ZAISHILE A F&
M 20 mLef] 0.1 M ferric chloride 1.0 mL9}
8.0 mM potassium ferricyanide 1.0 mLE 7}st
o 329 A4S H Aeold 1A 308

]_
[e] R
F, 720 nml A EREE 5% ohdrh. BEEY

A o2 MO, & F WRE FEE9 Setilolt UF 9 UG 24 3

2L (+)—catechin® AFg3te] A2 ¢ mg CE
(mg of catechin equivalents)2 LFERHATE,

gl

2.4, S22 0|E gh2F

Sehavols g
complementary colorimetric methodE H 3ot
AMgstRom12], Ale F&9 0.5 mLe] 10%
aluminium nitrate 0.5 mL¢t 1 M potassium
acetate 0.5 mLE ‘:,*3 5, 80% o&r& 2.0 mL
£ H7totod & R e e
of HFSAIZ & nmolA FEE P& A5t
Hek o o JL—‘_.—% 191 quercetin  (Sigma-—
Aldrich, St. Louis, USA)& A3 #AZFAS 2
AAstd A& ¢ & mg QE (mg of quercetin
equivalents) 2 AlAtstct,

iy

=0 two

lxr

rolw

YSI = I’}Ol
N Ln EO]I

2.5. DPPH radical scavenging activity 3

DPPH (1,1'-diphenyl-2-picrylhydrazyl) radical
a7 4L 7 gl 3 A= %%% 0.2 mLe}
0.2 mM DPPH ¥ 80% HWg+2 2.8 mLE &%
S Q614 3087 WA B 517 nmelA
SFEE F4sto] WEe= UEhglen, 1o
g 1Cso Altste] EAISFATH13]. o] wf 24
HWE 9ot dixz2 4 ispAel BHA
(butylated hydroxyanisole, Sigma—Aldrich, St.
Louis, USA)E ARgsto] e o= SF=E
=7shict.

2.6. ABTS radical scavenging activity &3

ABTS cation decolorization assay®l] 2Jgt =
H[14]2 HWHFSI] ABTS  (2,2-azino-bis—3-
ethylbenzothiazoline-6-sulfonic acid) radical<
ol-g5 et ZHE& Adsiich. 7 mM
ABTS®} 2.45 mM potassium persulfateg 1:1
(w/v)] HIER Alo] 16A17F %?l‘ Aol ®a|st
o ABTS radical& @A &, 735 nmo|A &
F& grel 0.70(£0.02)0] HEE etz 34
st sld" 89 39 mLo] AR FEY 0.1
mlLE 22 § 108 H 734 nmolA THEE
ZAegch. dETE BHAZ  Agalsion
ABTS radical &7 €Al wiig a2 vehygict

2.7. Superoxide dismutase (SOD) like
ability &H
SOD A2 McCord & Fridovich(1969)
o] HH[15]2 ®3st A= 0.1 mLoll Tris—
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HCl buffer (50 mM tris (hydroxymethyl)
aminomethane buffer + 10 mM EDTA
(ethylenediaminetetraacetic acid disodium salt
dihydrate (pH 8.5) 3.0 mLe}t 7.2 mM
pyrogallol 0.2 mLE Yol 25C XA 10&
e §Hg A1 F, 1.0 N HCl 1.0 mL2 §Hg
= BAANA 420 nmelA FFEE SHSHh
SOD FARE/d UeEtio] Altstglon o5 &
3 ICso& Tttt Hix+= BHAES ARgsto
Creh it

2.8. Hydroxyl radical (OH") scavenging
activity &3

Hydroxyl radical &7 %2 deoxyribose
degradation assay [1615 W3sto] ARgshlot
ZF 5ol Am 1.0 mLo] 075 mM
1,10-phenanthroline solution & o&-& 1.0 mL
2} 0.75 M PBS (phosphate buffer saline, pH
7.4) 2.0 mL, %% 1.0 mL, 0.75 mM ferrous
sulfate 1.0 mL, 0.032% IArste4 1.0 mLE
=202 7iste] 37C 430 6087 WA
tt. dlZ= ascorbic acidE AMESFe] HEAISFH L,

TFEE 536 nmolA SAske] WEER LERY
k.

2.9, Ferrous ion—chelating capacity &3
A2 ol 2zt s FEEOIA ferrous ion
chelating activity:= Robu et al.(2012)9] =+
[17]& H¥ste] A& 1.0 mLoll 2 mM iron (1)
chloride tetrahydrate 0.1 mL¥ 5 mM ferrozine
(3-Q2-pyridyl)-5,6—diphenyl-1,2,4—triazine—-4",4
“—disulfonic acid sodium salt) 0.2 mL, °Jgr&
3.0 mL& 7sto] & A2 & Ao 10:23F |t
SAIA Fe2+—ferrozine complexs dAAAIZ H
562 nmolA FFEE SAHSHUE dixT=
EDTA (ethylenediaminetetraacetic acid
disodium salt dihydrate, Sigma-—Aldrich, St.
Louis, USA)E AMgsET XA 9] ferrous
ion—chelating activityt= WE-&=2 2Histo] Lpet

RibAss

2.10. A ANzl

A9 dHelHe 33 HHE
mean+SD (n=3)22 EISIHch 3t AF A
I gk 7ol foAQl Aol one—way ANOVA
(analysis of variance)2 £4 gt H p<0.05 5=

Journal of Oil & Applied Science

oA wxte] tHEH9AA (Duncan's multiple
range test)ll oJgte] ZF FE 74 {oAS A
otk Al digt Z=IsE IBM
SPSS statistic ver. 225 AM23IAtt.

3. Za H nF

314 8
A WO 0% NFE, FRE L oD oA

Ho|EQ] & 482 Table 1] eiglch 7t
| ¥ & &2 FFHF 36.61%, 710% et

& 30.10%, o2 oMAHPlE 20.40%2 FF4
22204 4-8o] 744 A Uehitet

3.2, Bt et
R A Gardenia jasminoides Ellis fructus) 2]
gl 2 Table 1949t Zo] 1.517+0.003
mg CE (catechin equivalent)/g DW (dry
weigh) 2 BEEHp0.05). e 229
A, A, By Tl d9 EREA de 84
Eopsls 29 Boln DU Ageel
Ae dovle A8 A Al w2ue YEY
ZAoR gejx 18], T A4 &
ol its}, et A8e st Aow HAY
IQIH19]. =W Ak A=) 'd o
g £7474 10.96% CE, & 1.00% CE, &
0.26% CE, W¥ 0.26% CE, 247 # 0.01%
CE, =Eg 0.009% CE, T2#] 0.002% CE 5
o= daEo okl BAskATH20]. XA A2
gy ke 0.17% CE $Fo=2 oA AFwt
ed g vHlusiilE o 2 F2 ofyA
El; frotal Qe Ao

HO, ofN i & r

ot

ool Hir

3.3. EtEL0|E sh2f

A2 o] gaf 8 FEE] EeHlolt 9
T2 Table 1] UetiglH. F5& 3 70%
gE& FE2F 0.799+0.002 mg QE (quercetin
equivalents)/gC 2 7V EA Uehton, ZF4
FZEA 0.565+0.001 mg QE/g, o2 oA
Elo|lE &% 0.117+£0.001 mg QF/g #+°&
wEElon 2+ 229 FetHko|lE IFS
FOJH zol7b Qe Zom  FEEHIH
(p€0.05). EZELo]E= Steinmetz & Potter
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Table 1. Contents of tannin, flavonoid and ICsy values in the antioxidant activity evaluation

assays of seed from Gardenia jasminoides Ellis fructus

Assays" Values

Tannin content (mg CE?/g DW?) 1.517+0.003

DW® 70% Methanol
Extraction yields (%) 20.40 36.61 30.10
Flavonoid content (mg QEY/g) 0.117£0.001”  0.565£0.001°  0.799+0.002¢
DPPH (ICsp, mg/mL) 6.501+0.007¢ 0.889+0.003° 0.572+0.007
ABTS (ICsp, mg/mL) 10.618 +0.246" 0.996+£0.003* 1.171£0.005*
SOD (ICsp, mg/mL) 6.022+0.006° 1.322+0.004° 1.556+£0.017*
OH" (ICsp, mg/mL) 6.676+0.027° 0.925+0.003° 0.596+0.008*

FIC (ICjO, mg/mL)

2.157+0.022°

0.209+0.001° 0.143+0.002°

UDPPH 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. YQE: quercetin
equivalents. “EA: ethyl acetate. ®DW: distilled water. ”The values are means=SD (1=3).
Values with the different letters in the same row are significantly different (p<0.05) by

Duncan's multiple range tests.

(199D)¢] AelA @e ZetHlol=g 3ot
I = oFE A Al T ARE A=
Aoz HIsIow[21], EdHE IRIE=
Co—C3-Cel] 7182 FZE o|FH oAl 711 9]
Z2Z  HZF(flavones, flavonols, flavanones,
flavan—-3-ols, anthocyanidins)® HH=H™, o5
RIEES 29I, EFA7, oHE2E Ho

ok g&lA 9tH22]. Chu et al.(2000)2 <F
v Alg3], FutE ZESE o 71 AAaF
A EEfRLolE 2 185.01~426.82
mg/kg2 UERGTIY HstTH23], olo] x|zt

o BefriolE Yo we Szoz P
0] whe ey ot 7|,

3.4. DPPH radical scavenging activity
22 Kol Z+ gu B FEET FAHRAY
BHA (butylated hydroxy anisole)®] DPPH
radical A27A5S ZF & d¥H=z Hugt ZE
Fig. 1ol uerfgleom, 1o et ICs@
Table 1o Uetlidlct. 2|2 Kol z+ guf H =
£E 0.2, 0.4, 0.6 mg/mLY oA =X A
W B UKl mep felde= DPPH
radical &7%5°] F7FATHp<0.05). 70% H&t
& FEEAAN = ¥2 Z47F 20.76+0.00%,
38.25+0.26%, 51.45%£0.19%, 1Cso 0.572%

EAY mDwW* W 70% MeOH mBHAY

)
100.00
80.00
60.00
40.00

20.00

=
=
=

DPPH radical veavenging activity

Concentration (mg/mI.)

Fig. 1. DPPH radical scavenging activity of
various solvent extracts from seed of
Gardenia jasminoides fructus.

YThe values are means+standard
deviation (7=3). Bars with the different
letters  are  significantly  different
(p<0.05) by Duncan’s multiple range
tests. 2EA:  ethyl acetate. YDW:
distilled ~ water. ~ YBHA:  butylated

hydroxyanisole.

0.007 mg/mLZ X F& g1 & GojZel o]
£ Holw JM A areel BEElew

(p<0.05), 14.37+0.47%,
0.889+

25.33+0.26%,

THF FEEAA

34.93+0.58%, 1Cso

- 1098 -



(o))
2
oft
el
o
o
of
oL
oft
-
o,
of
rl
o
ot
&

0.003 mg/mL, °lE oFAEle|E FEEolA 2}
0.87+0.07%, 2.37+0.07%, 3.99%+0.07%, ICso

6.50140.007 mg/mL& THE=QIch DPPH
radical g9 A3 HpolLd MARS 7}z 1

o] o 520 nmE FAoE ZF TY=E L}E}lﬂ
W, Fobd o) B4 EE galo] Hek ojea &
e wrge Az BUHZS sbseA ok,

27] FFEolMe] HstzHE 741& & 5 9l
5 3l [24]. 4dEy

_u

3 L%A zto] 7}
Aoz YepgTH25].

3.5. ABTS radical scavenging activity
A7 Mol ol @ FEEI PYURT
BHA®] ABTS radical &AA%5S & ¥=2 HW
3t ATE Fig. 29 BASHRCH, 1Csat& at
o] Table 1o ZASIAT. SH7F FE2EA &
T ¥z ZFZF 28.00+0.01%, 34.00+0.01%,
38.98+0.15%, 1Csy 0.996+0.003 mg/mL, 70%

Heke  ZZEo|A  25.32+0.08%, 29.85+
0.08%, 35.56+0.08%, 1Cs, 1.171+0.005
mg/mL2 755 70% WeEe FEE29] ICs

Qe Zom et

xS RAHA Holh

EA " DW  70% MeOH uBHA
oy o
= %o,
3 dA deB d8
= 100.00 _
-4
=
=4
& z0.00
2
5
E 60.00
= cC
= 4000 cB - bC
% A pa bB
£ 2000 | aa” aB ac
= " _ ~
=
& 000
< 032 04 06

Concentration (mg/mL)

Fig. 2. ABTS radical scavenging activity of

various solvent extracts from seed of
Gardenia jasminoides fructus.
UThe values are means+standard
deviation (#=3). Bars with the different
letters  are  significantly  different
(p€0.05) by Duncan’s multiple range
tests. 2EA: ethyl acetate. YDW:
distilled “BHA:  butylated
hydroxyanisole.

water.

Journal of Oil & Applied Science

(p<0.05). ofd oMAHolE FE2E2 11.95+%
0.08%, 12.494+0.15%, 13.41£0.22%, ICs
10.618+0.246 mg/mLE F& 80 F 7P &
2 ZAo] THEQIE ABTSY d4H Fole
222 potassium persulfateo] <J3l Ata}E o]
FAS W gdo] FAHH, a5 Fodt
a’ﬂﬂ' e Ad =43 v A AAaEE
o=@ WMECH6). ABTS WA HWrgo
Ale) Gsts 5w 9 g wldsto],
1 284 =4 2% A§ 7Fsdithe
Asl B 27 Alo] Wo| o]25|T Q)

2 dHA AH27].

)
=
O

Fl

e o -{g o2 x fr o
=2 oo r
zm@%°
HU oS e i

s

3.6. Superoxide dismutase (SOD) like
ability

SOD fAFHA2 Fig. 39 ZEA5FeH, ICs
& 5t Table 19 Yelfidt. 74 F=
A = E2 ZZF 23.80+0.07%, 28.82+
0.07%, 33.10x£0.12%, ICsp 1.322%0.004
mg/mLE W 2% $0] % £Hl Ho|E u
ol g AaAFo]l TEEFH(p0.05), 70%
Hege FEFE 22.72+0.07%, 25.33+0.07%,
30.1940.07%, 1Csp 1.556%0.017 mg/mL, g
obAIEIC|E  FEEOIA 7 16.32+0.07%,
16.78+0.12%, 18.65+0.33%, ICsy 6.022%
0.006 mg/mL= THEUTHp0.05). FdHEF
ol BHAE= Z} s&kollA 28.78+0.72%, 47.34+
0.26%, 65.5710.19%=2 >L7} Z7fsto] uwket
SOD $AHgH4o] 2 Zom ek AL W
g & St SOD+= A FoA oA
efjge] Zu) Agsle] Bash maw, AEE
et EAfo2HE HEoh=s dYE st AL
2 d#HA QIth[28]. Marklund & Marklund
(1974)+= AsAitete] £E= pHZE S715te] ot
gt S7Kk=d pH 9.19] =2 Ao =}
A= 90% ol SODe o8| A"t B
aste] SODO| AtstdAlsE o] wje Hojuth=
AL AAFSFATH29]. DPPHolAo] Aol o
2] ABTS¢ SODoME FH/R4; FEEC] 10%
et F25 Ho 22 @42 HoFglow,
ol AR F8 AR F 84 FIEHLoE
]l A=A} B A4 SHe ghdo] 4tst
o] FdFe F Aoz FAEW, DPPH,
ABTS, SOD2] &4 zjole= Zt EA4of Aejad/d
=249 Fol ot ¥ F= =t oEn
= A7 EA[30]7F qlol 2 AFoAE o]t
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m 70% MeOH m BHAY

(%s)
100.00

§0.00
60.00
40.00

20.00

Superoxide divmutase like ability

=
=
=

Concentration (mg/mL)

Fig. 3. Superoxide dismutase like ability of
various solvent extracts from seed of
Gardenia jasminoides fructus.

YThe values are means+standard
deviation (#=3). Bars with the different
significantly  different
(p<0.05) by Duncan’s multiple range
tests. 2EA:  ethyl acetate. YDW:
distilled ~ water.  “BHA:  butylated

hydroxyanisole.

letters are

3.7. Hydroxyl radical (OH™) scavenging

activity
& EAY = pw’ B 70% MeOH LY
=
E (%)
]
50 100.00 da d_B :Lc
s
5 80.00
g
= 60.00 c
= _
2 8
2 4000 ° be
g " bB =
T 2000 B
s e aB ac
= 000 = =
=
= 0.2 0.4 0.6

Concentration (mg/mL)

Fig. 4. Hydroxyl radical scavenging activity of
various solvent extracts from seed of
Gardenia jasminoides fructus.

UThe values are means+standard
deviation (7=3). Bars with the different
significantly  different

(p€0.05) by Duncan’s multiple range

tests. 2EA: ethyl acetate. YDW:

distilled water. YAA: ascorbic acid.

letters are

AR Gardenia jasminoides Ellis) A o2 oPEE, & 2 wEkg 3

Z2d SRHLOlL dF A AR B 7

A A FE2ET ) ZFQ ascorbic acid®] 4=
4te S (OH) &AsES 7t 5% EHE vl
gt Ait= Fig. 4o Yetfigler, ICoit= 3t
o] Table 1o Uetfigleh. 70% wgE F55
21.39+0.01%, 37.55+0.30%, 49.62+0.18%,
ICso 0.596+0.008 mg/mL, FH4 FE=°lA
7+ 15.51+0.43%, 25.59+0.24%, 34.42+0.53%,
ICs 0.925+0.003 mg/mL, o2 opAelo]E =
£5 3.06+0.11%, 4.47+0.07%, 5.96+0.07%,
ICsy 6.676+0.027 mg/mL %02 ofolAgo]
E FEEAN fo¥oz P W2 4750
T E ATH(p<0.05). FAAHEFR] ascorbic acid

ZF BEoA 93.58+0.01%, 93.93+0.20%,
95.03+£0.18%= 7}t OH A7Aso] THEEHA

rr r.\; m

3

3.8. Ferrous ion—chelating capacity

A7k Mo gu) @ *2B3} fxel EDTA
(ethylenediaminetetraacetic acid)®] Z+ s ¥H=
Hl W3t ferrous ion—chelating capacity Ait=
Fig. 5o Yetliglar, ICs#te F+5ke] Table 1°f
UERfgieh 70% HigE: FEE0lA 74 sk E
= 52.47%0.07%, 68.17+£0.03%, 77.43+0.06%,
ICs 0.14340.002 mg/mLEZ & 80 F |
Q1 ztolE Holw A TEE 2™ (p<0.05),

EA” mDW W 70% MeOH mEDTA"

(%)
100.00
$0.00
60.00
40.00

20.00

Ferrous chelating activity

0.00

Concentration (mg/mL)

Fig. 5. Ferrous ion—chelating capacity of various
solvent extracts from seed of Gardenia
Jasminoides fructus.
YThe values are means+standard

deviation (7=3). Bars with the different

significantly ~ different

(p<0.05) by Duncan’s multiple range

tests. ZEA: ethyl acetate. YDW: distilled

water. “EDTA:

acetic acid.

letters are

ethylenediaminetetra—
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SRS FEE 4849+0.15%, 64.04+0.12%,
73.77+£0.07%, 1Csp 0.209+0.001 mg/mL, &
ofA[HIO|E FEEoA 13.30+£0.06%, 18.93+
0.12%, 20.67%£0.12%, ICsy 2.157£0.022
mg/mL 0% oHoAHo|E FEEA 79
Al Zpolg Ho|w Zo|E Fo| A I
HATHp<0.05). Mira et al.(2002)¢] AF=
lutein, (-)-epicatechind} 72 ZdtHRo|l= 3}
dET FHolo] AU EA= H] EFA
EffEolE Hot © Hold fdZd AAFE
7Hotal B asteH31]. ole x|zt A 70% |
gE, SHFF FEEY 0.6 mg/mlL FkoA
70% ol42] &2 ferrous chelating 532 714
£ Aoz WERo F&ol A% 4 1o fE
Aret ZHgof Higk AlvA] &t |k

4. 4 B

22 g 2este] ©@d S YopR iy,
70% Mg, SR D olE omAHCIES] 37}
2 BulE ARERE FEE0 8 @ STkl
3% 9 e 24, =5 ZEE 58 &
d& ool A9 71548 AFE AREAY 7t
A5 AEsH] fste] 2 AYdS s A
2 Mo 'l @Rk 1.517+0.003 mg CE/g
DW= uettor, 2 A g ¥ & $82

FHE 36.61%, 10% HIFre 30.10%, oIE oM
HolE 20.40% +£22 Yttt =& 4u 9
st 2L F=0.2, 0.4, 0.6 mg/mL)7t F
71dEE foFog FhsEE o (p<0.05), ¥4
&7 2 AFRE ascorbic acid, BHA, EDTA H
o w2 go] ALY ZetHlkolE &7
(mg QE/ge 70% v&e0.799), 7
(0.565), ol oAHIC|E(0.117) &«o=2 Tz
Qo Hitst e iR BEAoA &
H SefHlcolt 3 L3t Hlwh FFo=
A RE ABTS radical 2745 SOD -SAFEHA
© Z8L FEEO 10% WEE FE2E 4T

= i

= o IT

ot 24 Hrh &2 Aoz yepgrh Az x9
7 gl g3 A A4S HlWSHS o,
FHETe 10% HgtE SuiE ARESte] & o]
&ot= Zo] vigAlsita gzreoh & A9 2
T 22 N EGELCE FES o &
st 9lom O QI &2 o] itst &4
T S 7HAL glo] 715 AE E A4
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