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8 oF : XANGardenia jasminoides Ellis fructus, GJE) A4 2] 70% o&2, CM (chloroform:
methanol, §3] H] 2:1(CM)) ¥ 2% Bets 5% 8uid flavonoid & ¥ 43} 5, a5 ZAH o]
E T8 Z4& Bolod AR KN 7 A aAEAY ZHAE HE Ay, A A9
proanthocyanidin &2 AX FA(g) F 7Rl (catechin) G2 A4tste] 70.035+£0.772 mgl2
Uepgen], & &2 CM (36.39%), 70% °I&-&(27.32%), 2% F&t&(26.23%) «o=2 HEtkt
o 22 gu1d FUS 5 5R02 04 0.6 mymb7t E71E4E feldoz Zrjeidon
(p0.05), FAHERTLe=  A8EH  ascorbic  acid,  butylated  hydroxyanisole = (BHA),
ethylenediamnetetraacetic acid (EDTA) Hth= S &/Jo] Zl= It Flavonoid ¥&(mgS A& g
T A=A (quercetin) FFOLE ALtst] 70% o#-2(0.830), CM (0.752), 2% F&-&(0.105) <+
o7 gRlxglon, 48t 5 EA A 55 ZEolE 58 AR oo fARE o r B
o] RE BAA 70% oetET CM FEE°] 247t AeddS Yetileh webs] 22 Ao goj
9 flavonoid gegol ot 4sl 5 4 3% ZEoE 59
M= proanthocyanidin} flavonoid 3FetES o /st o, &2 Hikst &5 3 A 7t
212 §lo] 7154 AE 2 HA A=A ARA7F Q& Aor FAFH

FAo] : A} M, G} &, PIFEERES AL, EZOHEAO]E, Feiio]=
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Abstract : The purpose of this study was to measure the antioxidant and physiological activities
of seed from Gardenia jasminoides Ellis fructus (GJE) in Namhae Korea. We determined
proanthocyanidin. GJE seed were extracted by 70% ethanol, chloroform:methanol, 2:1 volume ratio
(CM) and n—butanol of three solvents. To investigate by the solvent extract of flavonoid content
and value as a functional food ingredient of GJE seed through various antioxidant activities were
performed. Solvent extract antioxidant activity of increasing concentrations (0.2, 0.4, 0.6 mg/mL)
were significantly increased (p<0.05). The content of proanthocyanidin in GJE seed was
70.035+0.772 mg catechin eqivalents/g dry weight. As a result of bioactivity assay, by a solvent of
seed were found that the relationship with the increase of flavonoid content increased bioactivities.
The antioxidant activity of the extract from the other except for the n—butanol extract on seed
was observed at a high level. The results suggest that Gardenia jasminoides Ellis fructus seed can
be used as a natural antioxidant.

Keywords - seed of Gardenia jasminoides Ellis fructus, antioxidant activity, superoxide dismutase,
proanthocyanidin, flavonoid

1. M E ATHTL.  AEANA 500070 olie] Rkt
flavonoid7} ZAst= Aoz o=y 9lon[s],
I AEA, 2, AA EF = &] oA ﬂavono1d7} A7k D]x] L oJgko]

AEE A
T4 To= QIjt O]%}ﬂ@‘ﬂ%(dyshpldemm) it A7t A drt9,10]. A HeliEe
ot e AddA Aga) vgl g 5 A 2, HARet gEo] ARt F sl A= &
sty digo] ARE|A BAIZF Ha 010131 EXY I Rubiaceae)©l &5H= A AL
[1,2], AZ9] 5949 AlZo i3} ooF (Gardenia jasminoides Ellis)?] Qo2 SUHE H]
Qo] ofd NS5AL 1EF AR SAZoR o] 25 F=, 4&, oiwt 59 7]2o] mgt A

i ﬂﬁ q&%sq o] Eobm glom, xu7t o Ak Ytk PIAE 2E F e
AoltH3], ofe] AWl F1 4 dto] 4& AASIY FE st o WE W)

f =2
olo; o1zﬂ el a3 5 SAske st A skl A, A4, 4T o9 59 Age] vl
AHEo| A& gzt £#HLAL|E 20l Fl] 2ty ERF  geniposide, S —carotene, crocin,
ZH (O, ), Y AABA(0,), 54135 =y quercetin, shanzhiside 5 & *ﬂxﬂ%}/‘é%ﬂo
Z(+ OH), IMISFAH0,) 9 Eg4ta= st qlo] ot M sietas2 Aol
thfstA Ak, I AR EhgT Aol a8l A By Es A # =
o, & Az FHZ EASEE I g8 & I oolo] tht T A8 Fol AgsTES o
H3l7] Q8 weAo] mie £2 Zog HiE ok 2oz oA deh11,12].
T 4] ol AE SAMAL wo WS e o], B ATelAE TR AP5A
o AJeld, bz @iFedzdm e omed & U ileler gAY 5o =Hoz A Mel
o 93l EotoA AL ZIVe A AE proanthocyanidin @& ZAst] 70% ol&r-E,
ot o}y DNA &4 St 3 A8y AEFA chloroform:methanol, F3H] 2:1(CM) ¥ L=
£ wob Almy) Sl Adolde] ofgt w54 U PEgo] SoEE 339 H, favonoid T
WYBES QGlel G UL ol B & 2ok, HAY JAs 5 AT 34 2
of Al Fofg dorl= AR deiA gt golE & SAstol XA Ko & gufel
(5. olelgr BYsao] iAol AP@yRE  WE U 5 & skl ¥F AR Fush
% flavonoid= 1980 X458 @o AL o] o|§ 7Fs/de AESHLA sttt
ofgtow[6], flavonoidE st e oFE
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2. M2 U 4

2.1, 88l M2

A doliwt & eERdelA Rt AAk
(Gardenia jasminoides Ellis)e] W& Ee|gt F
A ARANA  EHH7I(HMF-3250S, Han-ll
Co., Seoul, Korea)o] 43t ¢S 24 9
51 (DF-8514, I1I-Shin BioBase Co., Daegu,
Korea)ol] -80C= A&sts & AL Alm= A}
&5kt

2.2. Proanthocyanidin &2f &H

212 M) proanthocynidin &=k v
(vanilin) Z4H-E ¥t FSAtATH13]. Al
g2 BT 0.03 gofl fg2 2.0 mLE Yol 33t
& o3Hfilter paper, Advantec, No.2, Tokyo,
Japan)et H 1% vrd/HEre (w/v) 2.0 mLE
Y1 25% b/t 2.0 mLE 7tete] 4l
5 30C FxoA 1587 FAg H g 1.0
mLE Y32 4,000 rpmolA 1087 AHE=SH
T Asde Hdle] 500 nmolA FEEE =A
sttt ZEEE2E (H)-7HIZ1(Sigma—Aldrich,
St. Louis, USA)& ARgstglon AZAde A
sto] x|z} Kol A 9] proanthocyanidin e At
5191 A= g § 7HIZ FFmg o2 UeRY
At

2.3. NRQ £&

54 A" A BEF 100 ¢ A Fst] 70%
ofgte, CM 9 k=2 e g 72 108
7ot (1:10, w/v) 24X7H8 23] F&3 5 ot
(filter paper, Advantec, No.2, Tokyo, Japan)st
Aok 7 FEEL A HEFEF7I(Hei-VAP
Advantage, Heidolph Co., Germany)& ©]|-&3}
o] 40T AY sFote] &uiE AAT =,
Nm FE2E25 FoH, 82 & 4 A=
FEo] gt 2 3 AR FF HEE®=E B

Flavonoid &% =432 two complementary
colorimetric methodE WHste] Aot om
[15], Al&2 &9 0.5 mLell 10% aluminium
nitrate 0.5 mL¢+ 1 M potassium acetate 0.5
mlLE ¥ F, 80% °l&#& 2.0 mLE 75t
Z EokRt & 4077 Aol WAste] HSAIR]

dolAt A 2K Gardenia jasminoides Ellis fructus) A F2F9] P4t 5 2D Aol nlAe 9F 3

415 nmollA FE e St o] o
FEH2l AZAE (Sigma-Aldrich, St. Louis,
USA)E AMgell AFAdE Zdste] Alm g 7 Al
2AE R mg) 2 ALtskict

EEl ol

2.5, gitst

or

FERE

2.5.1. DPPH radical scavenging activity &3

DPPH (1,1'-diphenyl-2-picrylhydrazyl) &}t]
Z A 242 7 8 A FEE 0.2 mL
¢} 0.2 mM DPPH in 80% W&t& 2.8 mLE &
Sotal QHAeA 3083 BEEAIXl & 517 nmell
A FFEE Z74ste] Fig. 1o WEE= Yehy
RowH, e o2 A3l '& = (inhibitory
concentration 50, ICso)E AAFSEe] Table 1¢f
FEAFATH16]. o] o &4 HwE skl
FASEA|Ql  butylated  hydroxyanisole  (BHA,
Sigma—Aldrich, St. Louis, USA)S FAHZTS
2 ARgSte] 22 Ho s SREE SASHT

2.5.2. ABTS radical scavenging activity &34

ABTS cation decolorization assayoll <t H}
H171& WHYPst]  ABTS  (2,2-azino—bis—3-
ethylbenzothiazoline-6-sulfonic acid) =}|Z<
o|g% et 5 FHS AlFskH 7 mM
ABTS®t 245 mM potassium persulfateE 1:1
(v/v)&] Hl&= Alo] 16AI7F Bk fao] Walst
o] ABTS |z FAAX &, 735 nmelA &
FL Fel 0.70(£0.02)0] HE% oe-Z® 3|4
stk sl 8 39 mlo Az FEH 0.1
mLE 22 F 108 5 734 mmolA SZEE
ZAsklth. AN ET2 BHAE AH&staled
ABTS )z &A &AL Fig. 20 HEE( DR

2.5.3. Superoxide dismutase (SOD) like
ability =73

SOD FAFEAL McCord & Fridovich®] ®
H[18]& ®W¥ste] A& 0.1 mLel Tris—HCI
buffer 50 mM  wis  (hydroxymethyl)
buffer + 10 mM EDTA
(ethylenediaminetetraacetic acid) disodium salt
dihydrate (pH 8.5 3.0 mLe} 7.2 mM
pyrogallol 0.2 mLE Yol 25C XA 108
B v A7 FH, 1.0 N €4F 1.0 mL2 §-8
= BAAA 420 nmolA FFEE ST

aminomethane
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2.5.4. Hydroxy! radical (+ OH) scavenging
activity =3

FARL gHEd 47%% 342 deoxyribose
degradation assay [19]1¢} 1,10-phenanthroline/
ferrous iron (I) oxidation assay [20]E HE5}
of ARgSH 7 ko] Alg 1.0 mLe]l 0.75
mM  1,10-phenanthroline solution % o+
1.0 mLe}t 0.75 M PBS (phosphate buffer
saline, pH 7.4) 2.0 mL, S5 1.0 mL, 0.75
mM ferrous sulfate 1.0 mL, 0.032% I}iISk
& 1.0 mLE &£2802 sste] 37T $=x0 60
w1 WA R BHAE ARGt
BABIAL, S8EE 536 nmollA &35t Fig.
40 WHEE (D)2 HEFH AT

2.6. Ferrous ion—chelating capacity &3
A o] 7t ¥ FZEFEo|A ferrous ion
chelating activity:= Robu 59| W¥H[21]& HY
sle Al 1.0 mLo] 2 mM iron (II) 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, og-=

B LR

3.0 mLE 7lote] & A2 & Ao 1027 ¥
SA1A Fe’'~ferrozine complexs FAAIZ H
562 nmollA FHEE SHsHAth. FAHERTL
= EDTA disodium salt dihydrate
(Sigma—Aldrich, St. Louis, USA)E Algst91
212k Ko Q] ferrous ion—chelating activity+=
WBS(%) 2 45He] Fig, 50 YR AT

2.7. SA X2

Ad AaA= 33 §E SAste] Hfgh
(mean) + EFH 2} (standard deviation, SD)
(n=3)22 BT T3 A Autghol it

o8 HAELE  dY EAHEA(one-way
ANOVA)e 2 EA% 5 & 5%"%H(p<0.05)
ol A ISk ge) o= Q| AE (Duncan's

multiple range test)oll €Jsto] Zb 5= 7HO] {9
22l zfolg EIstarTt.

3. it ¥ nF

3.1. Proanthocyanidin &t&F

212+ A 9] proanthocyanidin $F-2 Table 19
Uetgigleon Az £A(g % ZHZ(catechin)

ko g AAste] 70.035+0.772 mgo® W

Table 1. Contents of proanthocyanidin, flavonoid and ICsy values in the antioxidant activity

evaluation assays of seed from Gardenia jasminoides Ellis fructus

Assays?

Values

Proanthocyanidin content (mg CE”/g DW?)

70.035+0.772

n—Butanol CM

70% Ethanol

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

ABTS (ICsp, mg/mL)

SOD (ICsp, mg/mL)

OH- (ICsp, mg/mL)

FIC (ICsp, mg/mL)

26.23 36.39 27.32
0.105+0.002*
3.908.40.016°
17.659+1.648°
7.201+0.029°
4.058+0.012¢
2.395+0.019°

0.752+0.003"
0.944+0.001°
1.225+0.007°
1.570+0.002°
0.982+0.001°
0.290+0.004*

0.830+0.003°
0.535+0.006*
1.201+0.006*
1.556+0.017°
0.558+0.007°
0.277+0.006*

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. YDW: dry weight. YQE: quercetin
equivalents. YThe values are means+SD (#=3). Values with the different letters in the same

row are significantly different (p<0.05) by Duncan’s multiple range tests.
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H At Proanthocyanidine A&Eof AdHo=z
ZA)5H= flavonoid 1EA ZEIRIERA A&
AL, 2ol 2 HYFE Eetet dF A
Aol FHot XA EAJoR  EfHE
(polyphenol-& ZFAAL glof QA WlollA a5
ol @ whlAy} ERMAE Ao ([22], <HEA
QI AR Zhgsto] =gt itet A= 7t
231 Q= ZHor d#A 23], Carpenter 5
= THFER g SRR
proanthocyanidin &=fo] Ajujz] it} th=2)gt
Mullica Queen®} Early Black E&FoA 48~82
mg/g®] proanthocyanidino] =] ot H
kA4l ol &AM A2 A=
proanthocyanidin®] &&go] Wt &3 A
Hl2|el BlwstylS of o]t H|EE FEoR o
QlEo] o]z It Ay oY B LohA|
T ol g anrt ZdEoh

3.2. &+ 8

212+ W9 70% ogte, CM 2 23 Reks
ofde] fujd ZE 482 CMoIA 36.39%,
70% oA 27.32%, L=2@ Hergo
26.23%% CMolAX F& &0 7P =7 YeEt
FoH(Table 1).

3.3. Flavonoid &H2f

guld FEEAY flavonoid TS Table
1o Yetfien, 710% oehe &89 Alm ¢
T AZAHE(quercetin) FHOR  AXSHY
0.830+0.003 mgez2 [FoHe=z 7PF =4 o
B om(p<0.05), CM FEE2 0.752+0.003
mg, =29 Heg FE2E2 0.105+0.002 mg
o2 L2 Bekg ZEFo] 7P W2 A
217V vepgth Z2F 8 FE=C1419 flavonoid
F2 ZZF {942l zpolrt e AR /A
A (p<0.05)  Chu F9 AFolA= Sl
Alaz], gotg ZER o7 7] AaFA9
flavonoid &S 185.01~426.82 mg/kge 2 H
13t om[25], Andarwulan 59 dAFoE =
3} 52.19 mg/100 g, ot 486 mg/kg, AL 110
mg/kg, BE2E2] 30 mg/kgl = HISFITH26].
kA 22k A9 flavonoid S 2 O
2 gy o oE gegd a2t s A
oz FAHY.

oAt A 2K Gardenia jasminoides Ellis fructus) A F229] A3 5 2 Fef@Aol mAe 9F 5

3.4, DPPH radical scavenging activity
224 Xe| 7+ guid F=EE°] DPPH =tz
275 9 IG5t Fig. 17+ Table 1] ZEAI5HS
om, 70% og-g& FEENA & 0.2, 04,
0.6 mg/mL)Z2 ZtZ} 21.93+0.19%, 40.53+
0.14%, 54.49+0.19%, ICsy 0.535+0.006
mg/mLE F& 8] F FHQl ZfolE HolH
7V AT a0l BEEUSH(p<0.05), CM
FEE2A 27 13.25+0.19%, 23.26+0.12%,
32.974+0.45%, 1Cs 0.94440.001 mg/mL, k2
9 Heke FEZE2 3.07+0.22%, 5.40+£0.19%,
8.14%£0.19%, 1Csp 3.908+0.016 mg/mL S22
2% BERS 2EBN foHoR S e
A5l ERIEAH(p.05).  FAHREA
BHAE Z} sxolA 95.56+0.07%, 95.60+
0.07%, 95.64+0.00%2] =2 @4 B9t

n-Butanol ucm? W 70% EtOH mBHA"

%)
100.00 dA dA da
80.00
60.00
40.00

20.00 ba

0.00

DPPH radical scavenging activity

0.2

Concentration (mg/mL)

Fi

—

g. 1. DPPH 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. ?CM:
chloroform:methanol (2:1, v/v).
YBHA: butylated hydroxyanisole.

DPPHE b3l 2h§ stz 7be] S
Zolg o Atsile] aARR of WA
s meteld FAoR AA wheshe ow
eiA QdrH27). AAF g 8 FEEo| Pl
T2 FAdYFT BHARG Yot 70% |
e FEBoA Moz He Bl BE
Holon], AHgE F2gule] 4ol ols) el
o] golEle Hwo} 9at st ol &
o7} tbehdths Ba[28]e} o] & AgolM
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Sufjo] w2 X]Z}9]  geniposide,  crocin,
carotenoid®} ZHe A EA == Ay} ot
2t gud DPPH &4 Afol7} yehd Aoz Af
B

3.5. ABTS radical scavenging activity

212 KXol Zv o FEE FAUHRE
BHAS] ABTS &tz &A5E ZF LR H
w3k ATE Fig. 20 BAISHEOH, ICsaS T
Sto Table 1o YWetliglcth 2+ A=+ B&7F
7ol whet ABTS 2z &Aool §o&do
2 37hHe Aoz YErth(p<0.05). 70% gt
& FEE 2532+0.17%, 29.66+0.17%,
35.2740.17%, ICs 1.201£0.006 mg/mL, CM
252 24.00%0.08%, 28.34+0.17%, 34.24+
0.17%, 1Csp 1.225+0.007 mg/mL, =29 Rt
£ FZ2EA 11.76%£0.01%, 11.95+0.08%,
12.63+0.29%, 1Csy 17.659+1.648 mg/mL &<
2 L2d Heg FE2E4 foldoer 71
o AAEo]l BEELLH(p<0.05), 70% et
L2, CM FEEAY ICse2 F&Q zpol7}
HeE Ao= Y TH(p<0.05).

B LR

o 70% g FEE 21.47+0.14%, 25.17+
0.14%, 29.94+0.14%, 1Csy 1.556+0.017
mg/mL, CM F&& 20.35£0.07%, 24.04+
0.14%, 29.07£0.14%, 1Cs, 1.570%0.002
mg/mL, k2% F&& FE5& 16.07£0.07%,
16.45+0.14%, 18.02+0.12%, 1Csy 7.201%
0.029 mg/mlL £02 Lhehton] 70% oty
CM FE=049] ICse> ReAQ Atol7t Gl
Aoz 2RIFATG(p0.05). FgH=3 BHA
= ZF BEoA 28.78+0.72%, 47.34+0.26%,
65.57+£0.19%2 =7} Z7I5te] o=t SOD &
AFZAdo] & Zo2 Frlole Ae TEE &+ 9
Ut SOD= A oA fFHEAIE Jol2
grjze] Enf &8st Eofjsts BAR0y +
Oy + 2H + — 0, + H,0y), AZE AtstA
4o 2HE HIolk= dFF st AR 4
7 JtH18]. Marklund & Marklunde AHsA
sto] &£k pHZE F7etel weh Srtshedl
pH 9.19] =2 dZFQie Asis= 90%
oV SODA] elal eljEnL Histel SO
AEedA 58 o] wl¢ Holuth= AL AlAlSt
SATH291.

-

n-Butanol mcm? W 70% EtOH uBHA™

da dAB da
100.00 =

80.00
60.00
40.00 b cB

20.00 aA aB aC

0.00

ABTS radical scavenging activity

0.2 0.4 056
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. 2CM:
chloroform:methanol (2:1, v/v).
¥BHA: butylated hydroxyanisole.

3.6. SOD like ability
Azt W FE2 SOD GAHLS Fig. 39
BAGH o, ICse& toto] Table 1o LeiSl

n-Butanol mcm = 70% EtOH mBHA®Y

(%)
100.00

80.00
dc
60.00

40,00 C
Y ba A dA bg B bC ©
20.00 a I aB at
0.00 T

0.2 0.4 0.6

Superoxide dismutase like ability

Concentration (mg/mL)

Fig. 3. Superoxide dismutase like ability of

various solvent extracts from seed of

—
qQ

Gardenia jasminoides fructus.

UThe values are  means+standard
deviation (s7=3). Bars with the different
letters are significantly different (p<0.05)
by Duncan’s multiple range tests. ?CM:
chloroform:methanol (2:1, v/v).

¥BHA: butylated hydroxyanisole.

3.7. Hydroxyl radical (*°OH) scavenging
activity
Az Mol 7 g 2EET xR
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ascorbic acid®] FAtst &)z AASS ZF 5
W2 Hwg AdE= Fig 49 e, 1Cso
Tote] Table 1o YelATE 70% oetE =&
oA wEEE ZHZF 22.46+0.18%, 39.57+
0.13%, 52.41+0.18%, 1ICsp 0.558+0.007
mg/mL2 F& 89 F fHo= 7P At
2Ago] THEPLH(p0.05, CM FE&
14.48+0.18%, 23.68+0.11%, 32.62+0.41%,
ICs 0.982+0.001 mg/mL, 2% RBErS Z=
= 5.12+0.20%, 7.26+0.18%, 9.78+0.18%,
ICso 4.058+0.012 mg/mL <22 L=2% Het
FEENA FYHez JPF B2 AAFol
SHRI= A THp<0.05). F/JehRw<! ascorbic acid
Zr sZoA 93.58+0.01%, 93.93+0.20%,
95.03+0.18%=2 73t F4rs g A£7A509]

==

rlr e mo

!
IS vlwstes o, g2 AlRlA9] st 5
Ao A& ol AR 11 Ak o frAb
ittt Elfalleh 5o B[3012k fAF8HAl 7 4
el 70% olgg, CM, 2% Rehg 225
w=O 2 it} sof SQIE .

oAt 2K Gardenia jasminoides Ellis fructus) 4 F&&9]

n-Butanol nem m 70% EtOH man’

)

100.00 dA ds dac
$0.00

60.00 C

B
40.00 bC
cA bB =

20.00 4 A ac

Hydroxyl radical ycavenging activity

0.2 0.4 0.6
Concentration (mg/mL)

Fi

—

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

"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. ?CM:
chloroform:methanol (2:1, v/v).

YAA: ascorbic acid.

3.8. Ferrous ion—chelating capacity

Az e 7h g FEET} ARz
EDTAS Z+ s&L¥=z H|W3 ferrous ion—
chelating capacity Z7= Fig. 51 UERHC

1

=

7

ool

&5 4 Aggdd vAE

of
ok

o, ICsyS bl Table 16 Yehyglch. x|zt
2] ferrous ion—chelating capacity ¥ ICsp2
CM F=E 44.2840.19%, 59.52+0.12%,
69.96+£0.03%, 1Csp 0.277+0.006 mg/mL, 70%
g2 FEE 43.37+0.12%, 58.80%+0.09%,
69.19£0.12%, 1Csp 0.290+£0.004 mg/mL, ==
o Rekg FEE 12.03£0.10%, 14.51+0.12%,
19.01+£0.12%, ICsp 2.395+0.019 mg/mL <2
2 29 Hekg FEEA FoZ Aolg
Holm Zgo|lE  FEo] A THEEHIH
(p<0.05). £ AdANA FAHRTLOE AHEH
EDTAY: Z} BTolA 99% olAre] wj$ 73t
ferrous ion—chelating capacity2 Hol Fch.
Flavonoid 2}et=9] spetitxe 24 4rst 24§
o] Eufj AL st F&ol2d AEste] 4Akst
T2 A0 29 & s Aoz 4R gl
tH31l. Mira 59 <94+ lutein, taxifolin,
(=)—epicatechin 5 flavonoid 3}etE7 F40]2
o] Aot EFAZL ¥ EFA flavonoidH )
Hold #dzd 274%S 7o Bisigich
[32]. ol CM3t 70% olgtE FE= 0.6
mg/mL =9 AlgE 70%°] 7M7Fe ferrous
ion—chelating capacity2 7IAl& Zoz 2l
of, A A FEE9 &0l A8 ¢ I w
S 4 A8 tigk Az Bt 9le AL
2 podr

n-Butanol oM u 70% EtOH mEDTA”

s
£

da dB dc
100.00

20.00

60.00
A bA

40.00

2000 - an’!

Ferrous chelating activity

=
=)
=)

0.2 0.4
Concentration (mg/mL)

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

Fig. 5. Ferrous  ion—chelating

"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. ?CM:
chloroform:methanol (2:1, v/v).

YEDTA: ethylenediaminetetraacetic acid.
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