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9] phytic acid &% CM (chloroform:methanol, 2:1, v/v), n—5&2 2 70%
S50 |uiG7HA) 2 F ms FF 2 IS 4 5 55 Foto] A AE
& s %Ei AP, phytic acid FF2 4.966+0.996 mg PAE/g DW (dry weight) 2 UGS

guj 2 A FHE 2502, 0.4, 0.6 mg/ml)7t Holdss gojdoz Zrketedon(p<0.05),
Az o2 AMEH ascorbic acid, BHA, trolox EE]- 7t E=n oA Be Aol mAE Lt x|At
4o F He dF2 CM, n-F&EE, 710% oge 55 ¢22 CM FEE14 39.74+0.15 mg
CAE/gC & 7 =9kom, nitric oxide (NO) a}q iﬂ—q- A Qs g HE CM D
10% ogte > n—F&, nitrite NOp) &ATE m—F&E > CM > 70% °leE, B-carotene B
Asiedt g CM > o~REE ) 70% odgtE «9 %”‘301 LrebEtTh o) Axt, x2r Ao
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Abstract

Journal of Oil & Applied Science

The object of this study was to measure the bioactivity and lipid peroxidation

inhibition activity of peel from Gardenia jasminoides Ellis fructus (GJE) in Namhae Korea. The

amount of phytic acid was also determined. Extraction was performed using three solvents, CM
(choloform:methanol, 2:1, v/v), n—butanol and 70% ethanol. To investigate by the solvent extract

of total phenol content and value as a functional food ingredient of GJE peel through nitrogen

oxide scavenging activity, antioxidant activity, reducing power and lipid peroxidation inhibition
were performed. The bioactivities of the extract solvents increased significantly with increasing
concentrations (0.2, 0.4, 0.6 mg/mL, p<0.05). The total phenol contents of GJE peel extracts were
highest in CM (39.74+0.15 mg CAE/g) extract. The order of total phenol contents, antioxidant
activity and reducing power of the solvents in the GJE peel were the same, in the analysis of
nitrogen oxides scavenging activity and lipid peroxidation inhibition, it was confirmed the results

were inconsistent. As a result, the GJE peel showed excellent bioactivities. Considering the
extraction yield and various physiological activities, it is considered that efficiency is better when

extracted from CM and 70% ethanol extracts.

Keywords * Peel of Gardenia jasminoides Ellis fructus, Antioxidant activity, Total phenol,

Lipid peroxidation inhibition activity, Reducing power

1. M8

AEtE Agga A4 gF A 5
QA A% 9 MY g 5o g
ol ARR]A FAI7F = Qlch o] of
gt o] Eoplo] wet AEe e ddd
ofd 7ls4de 1ot HeH, 7154 AE
gk a7k F7kskar QIoH1l. Ao FH A9l
o2 JA W aEd F TAste ArE 34
=9 37| reactive oxygen species (ROS)<}
reactive nitrogen species (RNS)Z TheFolA &
otz Aor HuEo] QItH2] §A Aebda
AdEAO o A== RNSE §HgAJe]l &
nitric ~ oxide =~ (NO=«), nitrite ~ (NOy™),
peroxynitrite (ONOO-)E @4ste] th& 29t
=T A1453] §EgStr] el d s 9 A
zuf w37, DNA &4 53 @A Akste] ofs
ozl =S Aot oFZ fdot k3tet
s oA Felg ozt A Sl
[3]. EFEAMYUINRubiaceadol FHdte A
(Gardenia jasminoides Fllis)= =UlS& B)ZE =
=, 4, gt 5 7]2o] wxet Wl AAgst
o4l A7) Fa ARgdEEe 484
FFRE|Lo]ERQl  crocine®  &EAH  gloed[s],
crocin¥t 1 TJARAHES]D crocetin2 FE A
A O] lipase B4S AAlste] AE FE

=2
8

Y o
o} ri |o
5=
2 O O o>

Lo
—

A7l ZAlr HAEY §lo] A Alo]w

1A dF(hyperlipidemia) 5= 7HAY &+
ek ghoh6]. F w3 22 phytochemical-&
ot ofrfjet T2 AlEAo] gol o
ol A W Atst APE AA, 44 =24, |
AAA A= 22 a7t Qo] I gt 5
T glow, olygt HlE AREs FRohe I
ot} opfiel e AFOo=REH kel A4
gt A7F 2hds] HeE QITH7,8]. AR
TS AN diAlste] o]§str] g
AET ARl A 2 AR H7E Al

ro oy
b B

O

Hoeh= 244 540 et A+ FFol ot
ZolH[9], ZAF9] crocin AdEe] gt dF EFH
o] Haxle] AT 2 AL g H F=
g % F His dE AYEEe SAske] H|

Wk A= wEgk AAolrh o, 2 dAFE
A2+ 7AA] phytic acid ¥FS ZHs CM
(chloroform:methanol, 2:1, v/v), n—5&& %
0% g=e] g ¥= FEst T Hs &%
S =A% 5 HAASLE 4A%(nitric oxide
scavenging activity, nitrite scavenging activity),
FASHs(antioxidant  activity by 8 —carotene
bleaching assay), 2= (reducing power), ZZ
sl Asf(lipid peroxidation inhibition) & &
Hoto] A7} RS 2% ool vl Aeery
= Huste] AA71sE AFE T 5He=w
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2. Mz H WY

21, 2 Mz
Ad dalZ 24 oEQAkelA 20159 19
TA%t XM (Gardenia jasminoides Ellis)2] A4

= =2 = A9 AxRAA E47
(HMF-3250S, Han-Il Co., Seoul, Korea)ol &
Hotol Hum wE 0 2Ae WS
(DF-8514, 1I-Shin BioBase Co., Daegu, Korea)
of -80T=Z A#otH 2 Aol AEstAT

2.2. Phytic acid &2F &3

22 A 9] phytic acid 2 Khattak et
al.2007¢] WS ®WFste] SASEATHIOL
Alm BT 03 g& Fal 0.2 M HCl 10 mLE
Y3 Agol 6027 WA 2B T ofz)
(filter paper, Advantec, No.2, Tokyo, Japan)$t
F2d 1.0 mLet ferric (0.02%
ammonium iron (III) sulfate dodecahydrate ®
0.2 N HCD 2.0 mLE & 4]°] 3,000 rpmoZ
1587 f4de st 459 2.0 mLE Fstdl
ot Z+ Ao 2,2-bipyridine 1.0 g¥t
thioglycollic acid 1.0 mLE Y1 FHSE 100
mL H-&std TE 2,2'-bipyridine solution 1.0
mLE 7St H & 4] 419 nmollA SFEE S
Aottt BEEAE phytic acid sodium  salt
hydrate (Sigma—Aldrich, St. Louis, USA)E At
435lo] A& 1 ¢ mg PAE (mg of phytic acid
equivalents) 2 AAFsF Tt

solution

23. NR9 F£&

A AFE A AE B 100 g 4 FHsho
CM (chloroform:methanol, 2:1, v/v), n—-H&
<, 710% oe-& 8wE zF 108§ ~kspeq(1:10,
w/v) 24X 23] &35t F oFH(filter paper,
Advantec, No.2, Tokyo, Japan)stitt. Zt F&
22 AFAB=7](Hei-VAP  Advantage,
Heidolph Co., Germany)& ©]-85t] 407CofA|
g =3t g AAST F, Am FEE2

Aot A2 Gardenia jasminoides Ellis fructus) B2 Aej24 4 AARASE 2e) 24 mAE 9% 3

40 mL& “1, Folin-Denis reagent (Sigma-
Aldrich, St. Louis, USA) 0.5 mLE 715t &, &
Aol 387t Ao AR | 10% sodium
carbonate solution 0.5 mL& H7Fste] A0 1
AZE A & 750 nmolA SEEE S5
th, ¥FEHERE caffeic acid (Sigma—Aldrich,
St. Louis, USA)E AF8st] A& 1 g mg
CAE (mg of caffeic acid equivalents)Z UFERL
Art.

2.5, Nitric oxide (NO) radical 271 &M &H

Nitric oxide (NO) radical £71%-& Beckman
and Koppenol (1996)9] & H3sto] ZA4 st
GrH12]. 8 FEE 7t 59 Al® 2.0 mL
o 10 mM sodium nitroferricyanide  (III)
dihydrate in 0.2 M PBS (phosphate buffered
saline, pH 7.4) 3.0 mLE o] & 42 & 25T
x4 150827 F-gAIF T §HgR 0.5 mLet
1% sulfanilamine 2 2% H;PO, 1.0 mLS 419]
1087 A H  0.1% N-(1-NaphthyD)
ethylenediamine dihydrochloride 1.0 mLE 7}5}
o] 25T FxoflA 3087 HA|st] 540 nmollAl
FEEE  SHsad FddERTE
(6-hydroxy-2,5,7,8-tetramethylchroman—-2-
carboxylic acid, Sigma—Aldrich, St. Louis,
USA)E AH&steled, 22k A4 NO 2%
o mBaz Adelo] TANAL,

trolox

2.6. Nitrite (NO,) A7 &M =H

Nitrite A7]%5-2 Kang et al.(1996)9] W&
Hgste] SAstATHI3L A& 2.0 mLet 1 mM
sodium nitrite 1.0 mLE E%std 0.2 M
citrate buffer (pH 2.5) 7.0 mLE& #7IsF &, 3
TC2 AT 58 ¥HSAIFT e 1.0 mLo
2% acetic acid 3.0 mLE

reagent (1% sulfanilic acid %

o oo

S = Griess
30%
acid:1% 1-naphthylamine ¥ 30% acetic acid,
1:1, v/v) 0.4 mLe} 1587 9E8-A1A 520 nmoll
A EUEE 23sc

FAAHNEZTE ascorbic acidE AHGSIH O™ =

HEE UEe] BASIIH.

acetic

"
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2.7. B —carotene bleaching2 0|28t
gitgt 2t =4

B —carotene BM-Z o|87t Xz Ao 4t
3} FA-L Takada et al.(2006)2] HHH-S WA}
o A5 14]. E22XE 100 mLe] g
—carotene 1 mge HJ &H 1.0 mlLE
round-bottomed flaske]] ¥ ¥ linoleic acid
20 mgdt Tween 40 200 mge 7}ote] FES|
Stk dolglE FRRISS 40T AF
55712 AAT F Holle dd=S 57/
100 mLE 91 §3HAF1 emulsione A
dof| ZA|ste] ARSI} B —carotene-linoleic
acid emulsion 4.0 mLe} LW AB2FZE 04
mLE Aldo] 21 42 5 470 nmollA %
S 4T F(t=0 min) 50C2 FZofA 24]

ol

4> 4t
>

Y

H1

e R’hg A1A 470 nmold FBEE ASA
590He= 120 min). FAHZFTE BHAE AHE
stplom atst A2 ok Aol s Aitst

k.

Antioxidant activity (%)=
Agp—o)— Ay
(1 5 (t=0) (t=120)

— ) X 100
Ab(t:O) _Ab(t:120)

A = the absorbance in the presence of sample
extract.

Ay = the absorbance of the blank.

2.8 ez =H
22 Ade] guid FEEO| WE Y

et A= FF 89 1.0 mL o 02 M
sodium phosphate buffer (pH 6.6) 1.5 mL<}t
1% potassium ferrycyanide 1.0 mLE Y1 5
0C9 FxoA 20827 8 AlFT ¥H-SAIR]
Sl 10% trichloroacetic acid 1.5 mLE 7}
sto] A& F 3,000 rpme] 1087 Y4lE st
2H A5 1.0 mLef 5754 3.0 mLe 0.1%
ferric chloride solution 0.2 mLE o] & &%
AlA 102 & 700 nmollA FBEE Sttt
[15]. ERF ECso> 27! BHAE &5t
AliFsteict.

N
N

&

2,9, X|Zuprtst xaf &d =3
A2 Aol 2t guid FEEolAe] AEatit
S} Asf A2 Siriwardhana et al.(2003)2] W

Journal of Oil & Applied Science

mg/mL, 0.6 mg/mL= 343 z+ {ujd Az
1.0 mLE Fsto] 2.5% linoleic acid emulsion
9 o&+E& 2.0 mLet phosphate buffer (pH 7.0)
10 mLE 7Rt & &otdlo] 20 mL7} H=% 5
FrE Agollrh. 9e Adet 40T Fxof 24
AlZHESE Eddls wEAXl & ¥kl 0.1 mL
o 30% ammonium thiocyanate 0.1 mLe} ofgt
2 3.7 mL, 0.02 M ferrous chloride ¥ 3.5%
HCl 0.1 mLE 7}ste] 387+ 2dtste] 4ksh 4
Lo @ FFE AolE 500 nmellA EAs5HA
o AU BHAT Agagon MEss
Alitstel 2d it Adlls-2 WEr ATk

2,10, A Azl

A flolele 33 §HE SAdgow,
mean+SD (n=3)0 2 EA|5}ct. T35t A3 2
Ik 7F] f9)4Ql Atol= one-way ANOVA
2 BH g 5 p0.05 £F1A4 Duncan's
multiple range testo]] &gt} Zb Fx 7ro] 59
A4S ASSHAT. AlE sk 8 23 gho] gt
ICso} ECsox A3 2| ARAS Fote] st
SAAZ e it =22 IBM SPSS statistic
ver. 225 ARESIILL

3. @A ¢ nF
3.1. Phytic acid &2

212k A9 phytic acid &S Table 1o 1
ERil o™, 4966+0.996 mg PAE (phytic acid
equivalent)/g DW (dry weight)2 ZI= St
(p<0.05). Phytic acide thF=e FE&, AR,
Z, A, B 2R 1~5%2 " A
A AE AR deA AH17]. E ofd,
Zs, A ol AYolEE A5t H ol =
o 4te} WES-& olAsto] FApHEC] Rt A
ShYA s o= ZAo® HIEo] ITH18]
AdE=Ee 4 ZeadHE ¥ F4A%S A4
AlZle Baet oy |4 & dgks oot
A1Zo] HA Bl o]g=(syneresis) 5o F5IoH=
A8 L 9 AR &4 ARl g
A AtH19,20].

H2]o] phytic acid ?FF2 0.37%= 424 3L
°om[21], &7 #F % phytic acd FEF
mung bean 0.21%, pink bean 0.50% Z HI1F]|
I AoH22]. AAF BAL] phytic acidgE WE&
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Vol. 35, No. 1 (2018) oAt AR Gardenia jasminoides Ellis fructus) A9 B84 9 2A4st A 4o uAe 9F 5

2 ghtsto] Hluws) Hgpe o AR FEo
phytic acid @& 0.50+0.10%2 ZF14 57
oF |53 £=F9] phytic acidg SHole AR
Lrebd
32. & €

212+ 742 CM (chloroform:methanol, 2:1,
v/v), n-ReEE 9@ 70% e F& &2
Table 1o Uehfilch. Z &u ¥ & &2
70% olgH-EolA 26.95%, CM 24.44%, n—5-&
& 5.13%2 n-HEE N FE 580l P H

A Vbt

[Dgl[;

22+ AAe] o ¥ FEENAY F s
T Table 13} &t Ad 25 5 CM F=
EA  39.74+0.15 mg CAE (caffeic acid
equivalents)/g &2 7} = Uehgom p-HEt
2 FEEA 31.54+0.35 mg CAE/g, 70% oI
& %25 28.73+0.27 mg CAE/g +«°o& 7t
FE=OlA FolAQ Apol7t FEEUTH(p0.05).
= E2 g, FEARo], tEts 5 <l
Al HellA ohefet Aelgde 7Rinal Balgo]
SAtH23]. Cai et al.(2004)-> etel THH 112
7 T ofgAEel el 24 Ad F =
A Az dujel Fa HEs dRHEE TR

N

odk

rol

phenolic

acids

(chlorogenic

acid), flavones

(gardening) 2 A= glom F Hiz g2

Hgs F
10.8 mg/ge 2 HISIHTH24]. ol
of 944 a9l, A BAH zA] o
SIAE R oF ]1/_}

20o== ooﬂ i]'o]ﬂ' L]'E]'

=49 A9

Ap et

ZE4 100 mg/g, & FEENA

of
Lu

=

=
2o %
=3

Ao

3.4, Nitric oxide (NO) radical £7{ &4
212 AAe] guf d FEE FIHERTA

(6-hydroxy-2,5,7,8-tetrameth—

ylchroman-2-carboxylic acid)®] nitric oxide

trolox

(NO) radical £2A%S 7+ &

= Fig. e AL,

1

= =z vt 2
[Csoft=  5ted

Table 16] BAsldch. A7 Aol 7 gnf o

FE8 0.2, 04, 0.6 mg/mLO] FxoA =T
A, F=7F F71etel wek NO radical £7%
o] folHor FIFetH(p<0.05). CM F
T "2 76.77+0.35%,
.62+0.18%, 1Csp 0.001+0.000 mg/mL=Z 3
| F FolAH 2polE Kol Fgt AA%F
TEE N0 (p<0.05), 70% ofete FEEo|

O e K rlo

80.66+0.31%,

A 76.77+0.35%, 80.66+0.31%, 83.62+0.18%,
ICs 0.003+£0.000 mg/mL, n-H&E& FEE

A ZF 72.7240.09%,

75.54+0.32%, 79.48+%

0.32%, 1Cs 0.005+0.000 mg/mL o= &

Table 1. Contents of phytic acid, total phenol, ICsy and ECsy values in the bioactivity evaluation

assays of peel from Gardenia jasminoides Ellis fructus

Assays" Values

Phytic acid content (mg PAF?/g DW?) 4.966+0.996

70% Ethanol n—Butanol CM
Extraction yields (%) 26.95 24.44 5.13
Total phenol content (mg CAEY/g) 28.73+0.27* 31.54£0.35° 39.74+0.15¢
NO (Csp, mg/mL) 0.005+0.000¢ 0.003+0.000°  0.001+0.000°
NO, (Csp, mg/mL) 1.470+0.013¢ 0.567+£0.049°  1.052%0.027°
BC (ICso, mg/mL) 0.722+0.003¢ 0.652+0.001°  0.483+0.003°
RP (ECsp, mg/mL) 1.130+0.006° 1.0344£0.001°  0.845+0.003*

LPI (ICsp, mg/mL)

0.072+0.005°

0.059+0.004°

0.047+0.001°

UNitric oxide radical scavenging activity (NO), nitrite scavenging activity (NOy), antioxidant

activity by S -—carotene bleaching assay (BC), reducing power (RP), lipid peroxidation
inhibition activity (LPI). ?PAE: phytic acid equivalents. ?DW: dry weight. YCAE: caffeic acid
equivalents. ¥The 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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FAY LS trolox:E  ZF 83.37+0.23%,
86.34+0.15%, 89.36+0.09%= =<2I=ict <l
A We NO FHEAEC 1.14.1339)%
L-argininex citrulline? NO radical2 HEHA]
718, AAE NO radical& A7 A|Ze} U Al
Z, TAE FolA o9 isoformCE  HEHE] o]
=248 el Aoz g8 qoH2s]. 2 A
| AT 2 gde 4 g FEEL BF G
gt NO radical £74%5S 73 9] NO
radicale] gt of=] Ag FA4S AT 4 A
Ao wekEch

n-Butanol = 70% EtOH mCM? = Trolox ™

=
2

100.00 dc

a ds
cA aC
s0.00 | =aPA a3

60.00
40.00

20.00

=4
=
=

NO raidacl scavenging activity

0.2 0.4 0.6

Concentration (mg/mL)

3!
da

. 1. Nitric oxide (NO) radical scavenging
activity of various solvent extracts from
peel of Gardenia jasminoides fructus.
YThe values are means+standard

deviation (#=3). Bars with the different

different

(p<0.05) by Duncan’s multiple range

tests. 2CM: chloroform:methanol (2:1,

v/v).  Trolox:  6—hydroxy—2,5,7,8—

tetramethylchroman—2-carboxylic acid.

letters  are  significantly

3.5. Nitrite (NOy) A7 &AM

22 g4l 7+ gof ' FEE1 FIdET
ol ascorbic acid®] nitrite (NOp)AA AL Z+
T H2 v 235 Fig 20] YERGe
[Cso8t-2 75t Table 1o ZAISHYTE %A+ A
Aol 7+ g ¥ FEEANA &7t SUHEe] ot
2 NO, &7 ZAo] fFoHe=z ZFrtstatt
(p0.05). —RHEE FE=NN 4 7= E=
41.01£0.36%, 47.30+£0.08%, 50.20%0.16%,
ICso 0.567+0.049 mg/mLZ Foldo=z 73t
NO, &7 &/4do] H|EHH(p<0.05), CM F
Z5 36.70+£0.16%, 39.24+0.24%, 43.04+

Journal of Oil & Applied Science

0.27%, 1Csy 1.052+0.027 mg/mL, 70% ofgt-x
F=5 36.11+0.27%, 38.06£0.08%, 40.51+
0.16%, 1Cs 1.470+0.013 mg/mL <22 &I
et FAUEFQl ascorbic acidE ZF B&
HE  49.07+£0.21%, 68.51+0.08%, 84.01+
021%%2 ZA=E%Uth NO= 4W, B, I
5= B9l nitric oxide synthase®] &4 9 4ts}
A4 radical Aol thet ol mpARA A
ststol| Al AREE I QITH26].

n-Butanol B 70% EtOH LoV man™

=

dB

Nitrite scavenging activity
&
o
a

Concentration (mg/mL)

Fig. 2. Nitrite (NO,) scavenging activity of
various solvent extracts from peel of
Gardenia jasminoides fructus.

DThe values are means+standard
deviation (n=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). PAA: ascorbic acid.

3.6. B —carotene bleachingS 0| &%t
shatst &2y

212 Ad FE59 p-carotene AL o]§
St st &de] ATb= Fig. 3o verfigler,
ICsp> Table 13 At} X2t Ao o 9
5 7t FZoA SHT F} 7t S
we} B -carotene B AHdfFo] foHer F
7tote AoR2 TEHAGF(K0.05). FEE F
CM FE2EB2 B: H= ZF 41.65+0.25%,
48.63+0.37%, 52.78+0.68%, 1Csy 0.483%
0.003 mg/mLE & G & A3 28 AHdls
o] WHEHeH, p-HeE FEE 3852+

=

0.22%, 43.22+0.04%, 48.82+0.09%, ICs
0.652+0.001 mg/mL, 70% ol&& FEE&
23.37+£0.09%, 33.86+0.19%, 44.80+0.11%,

ICy 072240003 mg/mLz A= g
—carotene> A 2L oA F7] Foll WA
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sHAl EH Atebrt JsiEo] 24 sy, Zet
Hiolty Hi 3itEd 2 4tke gt
U= B4 A 2L A 249 APS of
L Ax A1 HB2=2 o|3Ft L —carotene?]
2 o2 o]87t g4t 5 A o] d
2] o]l g5 JTH27I.

n-gutanol m70% EtOH mcm’ uBHA

(%)

100.00
da dB dc
80.00

60.00 cC
1 cA bB e h_C ac
bA” za a8
40.00 -

20.00

Antioxidant activity
by p-carotene bleaching assay

0.2 0.4 0.6

Concentration (mg/mL})

Fig. 3. Antioxidant activity by f—carotene

bleaching assay of various solvent
extracts from peel of  Gardenia
Jasminoides fructus.

UThe values are means+standard

deviation (#=3). Bars with the different
different
(p€0.05) by Duncan’s multiple range
tests. 2CM: chloroform:methanol (2:1,
v/v). ¥BHA: butylated hydroxyanisole.

letters  are  significantly

e LA, ECsy #t= +5te] Table 1o Uy
ek 22 AEe 7+ guf

0.6 mg/mLe] oA T ,
57k F71e) e gojdon FHEIL 57}
SFATHp<0.05). CM FEEIA 7 & EH=2
0.07940.002, 0.151+0.001, 0.214+0.001, ECso
0.845+0.003 mg/mLzZ F& &1 F FJ&<l

olg molm s @izl PAFYOH
(p<0.05), nFEE FE2E  0.061%0.002,

0.118+0.001, 0.175%0.002, ECsp 1.034%0.001
mg/mL, 70% ole-E FEE 0.057+0.001,
0.113£0.002, 0.160%0.002, ECso 1.130%0.006
mg/mL 02 gl Hth EF SRR
AMREl BHAS] 33%E= 0.563+0.002, 0.585+
0.001, 0.597+0.001c2 =2 FIdke 71x|1
UE Ao IR F HE Fe] Axtet

Wt AR Gardenia jasminoides Ellis fructus) A9 224 9 A2 As) S vAe 9F 7

24 AT G4 Ao erton, ¥
o Eefuiols Yol met YAt B
o Z7GThE Q7 Hu28)9 fAkE 7
vebeter.

ok riob &, rlol
lo o mi o
LA T A )

n-Butanol u 70% EtOH ucm® u BHA"
(0.D)

dc
0.600 da ds
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cC

2 B ac
0.200 be 5 b

:
0.000 | b aa A
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Reducing power (700 nm)
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Concentration (mg/mL)

Fi

—

g. 4. Reducing power of wvarious solvent
extracts from peel of  Gardenia
Jasminoides fructus.

UThe values are meansstandard
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). PBHA: butylated hydroxyanisole.

3.8. X|Enprtst xsf &M
A2 Aol g B FEE3 tix2+4<l BHA
o] A} Aese FE HE Hwer Ayt

[o

£ Fig. 5o Wetigly, 1Csogk= +sko] Table
1o EAISHE T CM FE220A 5k 2= 27
58.74+£0.06%, 67.00£0.21%, 79.70+0.06%,
ICso 0.047+0.001 mg/mL, 70% o&& F&&
57.80%£0.26%, 64.73+£0.26%, 78.62+0.10%,
ICso 0.072+0.005 mg/ml, nH&& FEE
57.90+0.10%, 64.49+0.28%, 77.32+0.22%,
ICso 0.059+0.004 mg/mLZ 70% oN&&3} n-
FEE FE59 0.2 mg/mLet 0.4 mg/mL 5=
o AFaptet Adls2 FoAHQd Aolrt Qe
Ao AR JHp0.05), A-IS= AHFAt
3h (autoxidation) & &/do] et F7|=0]
ME Feste] FAALAER drlste|lER, AlE
F, AP 59 FiRd EE Aot ZeR
deHA dew[29], FA9 HE F7keF AU &
TE of"A st A e At o
ojuf F¥A THAE HAAT= Ao=m Hilwo]
QItH30]. E3F Esterbauer (1993)& 4HslH %

ifle
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Fig. 5. Lipid peroxidation inhibition activity of

various solvent extracts from peel of
Gardenia  jasminoides fructus.

YThe values are means+standard
deviation (#=3). Bars with the different
different
(p€0.05) by Duncan’s multiple range
tests. 2CM: chloroform:methanol (2:1,

v/v). ¥BHA: butylated hydroxyanisole.

letters  are  significantly

4. 2 B

2|2 A2 CM (chloroform:methanol, 2:1,
v/v), n—HEZ 2 70% ofer29] 371z fuijE
AMGRE FEE0 81 E F e ¥ 2 Aa
AekE 27, &9E, f-carotene BAE o8
SF st 9 At Asls 52 S35t
ot AR gHe F& g2 10% o
(26.95%), CM (24.44%), n—-5e2(5.13%) +2
2 {2 89 2 Aegde sk
0.2, 0.4, 0.6 mg/mL)7} =old4+E FolHo=g
Z7IE O (p<0.05), FAUzTFoR  ARgH
ascorbic acid, BHA, trolox HTth= Z} L oA
T2 gido] WHEHY A& A F A=
FFe CM, n—F&2, 710% oets FE28 &2
2 CM FEE9A 39.74+0.15 mg CAE/go 2
7FE E=9to ™, nitric oxide (NO) & A7A%
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I A -sE Aol 89 =2 CM > 70%
o —FEE, nitrite NOp)) &AL -
CM > 70% ollet2, [ —carotene A

g2 CM ) n~F&& > 70% °f
e o F4S HAh o] 4w, A2 A
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