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R A ECHAEEERRENY LS E B ENTRIEE6S /L
FHPHEEBSAZINEIHR U TEMESEZEFENART - BRER
M REEISEEL L TENENE B FRRANZERE - HLUSEERE ZZIE
BRI - BFEEBEEINYYISLEEES - MeHERIEEERFENY
(MEFDLYMI HL B ke I XL BB 87 1% & & - MEFDL ¥ o, a -diphenyl- 8
-picrylhydrazyl BERE - BERE T RASMTZBHHRBETFIREE] 63.1 - 67.9
B 75.6%  MEHEEEZBEHNESTEET 26 - ETRECETFATEL2E
RS AFRD  HgRBETEEEZRELSE  WUEBSALRKTERES
EtE - BESRKY  EEEE THERREEREZREAS/IMEIHE - &
FTER RSB « MEFDL S5 MES - a -tocopherol + £ -carotene 5%
SEEPEST RIS 093 - 0.8+ 1.69 B 2.8mg/g -

il

Hi

HIENEEEENRARESRESN  SEMERATHENPENTNRE  FMTESREE
B M (rancidity) - DLEGEREMAE 2 $% 0 MEMGAINE - BBEYWEMITLH R A% (Sherwin,
1978) - [EEMRTEEREAMMERESREE I LB - MEEE - L85 BESEE
EIB9RE{F(Cosgrove et al., 1987) » FEINEMN B E REEB ML MIESE Ak - MELE LR E
B AR EEFSar(Labuza, 1971) - A TSRS AL » 4 butylated hydroyanisol (BHA)EE butylated
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hydroxytoluene(BHT) » [R5 % B {E HRHODI 3 » 0 HE V2 1o FOFE R L T ¥ | {(B7E 8014 s ch 248 BHA
0 BHT & S IR % 8 (Imaida et al., 1983)615 [(EYL 524 & (Phillip et al., 1989) - HEMYLEME
NEEE(Namiki, 1990; Duh et al., 1997) - B EEL - R MR E B o] LR 4 i s e a1l
BENRE AT EEG R RIERZFHHOEZ AR (Culter, 1984; Culter, 1992; Osawa et al., 1950) -

_ TRIZA (Citrus limon Burm )BH v \EA  EX 4B EEEES  RLUEENIHEES 0
FITHRIRIEERS - SHEEEZ N TANTZ BN - MFSER RET2ERKS - BESEE FAass
Z MR - AN EBMR I - B - BT - A0 - MR - HEZ(EE, 1976) » S EXE S - =
HERE B 75 TFEYEE » 1] quercetin  phloretin ~ umbelliferore scopoletin £ esculetin » AWICIF TS
Ef AL - BIERER HHEN KRN EEURERIFEH -

MR T

— - M
(—)EETE

AEBFIRAZMHEE  REFHRFRNESERRE  REBERESR  LESEA LT 35 #5
ez 0 5-12 ERTEMIE 12 B REBEMRE  MEERERSE - % B MEREEE
S0C - Bsfi] 48 /NF - G EEZIRIBRERET-50C » B 1-2 K » £ BB E e R B AR 1L 2 5
72-20°C BRI A -

(ENEFEETEMIT 2 BHE

U LSz 2 SRR EE ML FE - F5LA 80mesh EF4E:EET » S FFEY 10 5285 » £ BILIERS - 7.5 -
PIE - IECHT# 100mL 2 25C TR (1 S0rpm)ZERY 24 /NEF » FFLL Whatmen# | 455 BIBIER 40
CTRBIRMEE  FFIFTEEZ Y - A BSOS - G0 4CRERiE -

(=)

FrfsE FA 2 B2 5L, E05F linoleic acid - a , a -diphenyl- 8 -picrylhydrazyl(DPPH) ~ Butylated hydroxyanisol
(BHA) - butylated hydroxytoluene (BHT) - ascorbic acid - phenazine methosulfate(PMS) -
dihydronicotinamide-adenine dinucleotide(NADH) #0 nitro blue tetrazolium(NBT)B% B Z£&] Sigma 7\ 7] -
a -tocopherol + potassium dihydrogen phosphate + ammonium thiocyanate - iron(Il ) chloride hexahydrate -
hydrogen peroxide J potassium ferricyanide B 78E] E. Merck /)5 - RIS HAMRAZENT -
iron( II } chloride tetrahydrate - Ethyl alcohol -+ chloroform % 85 /BE Riedel-deHaen 2 F] -

— - Ak
(—)ZERUEHEIE

PR Z BIERT 10 iR SRR S BURRB BN SIS EIY s 28 B LAZEHYH

L EEMBEE -
(DS
1.i5F% a, a -diphenyl- B -picrylhydrazy|(DPPH) £ 1248 1815

bhoui# IR DPPH B EREAS )2 BIE 2 2% Shimada %(1992)2 Fi% » B%Y 100-1000 & g/mL ZIR
FEHRRIER Y 4mL » JOA ImL $EEACAUEY 02mM DPPH FRSATR « IBFI S - ZEiRFE 30
538+ LASY HHEEET(U-2000 Spectrophotometer, Hitachi, Tokyo, Japan)#8|E 517nm RS 0 R
DR+ RAEIAE SHIH: DPPH 122 45118138 - Scavenging effect of DPPH(%)= [ I-(absorbance of
sample at 517 nm/absorbance of control at 517 nm) ] x100 » %= Scavenging effect (%)ERS & FRBIEHE
SuiE M DPPH 248 ) Fuas -
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2. 7548 E e B T (superoxide anion, 0, )2 HEIE

2 S HR AR S e B T-HE S E 225 Robak 7 Gryglewski (1988)2 /7i% » 121 0.1 M phosphate buffer
(pH 7.4)B2%Y 120 4 M 2 phenazinemethosulfate (PMS) - 936 z M Z dihydronicotinamidadenin dinucleotide
(NADH)J 300 M Z nitro blue tetrazolium (NBT) - % 100-1000 2 g/mL Ay BRI E R R
#) ImL £ PMS-NADH & NBT & ’%ﬁﬁfﬁﬁ]’ﬂfﬁzﬁ‘ ZIBHE 5 8 LB ESHIE 560nm
TORNAE » BB RE - FREEE SLEMR B AR T 2 A2 TIN5 - Scavenging effect of superoxide
anion(%)=( |-(absorbance of sample at 560 nm/absorbance of control at 560 nm) 1x100  # Scavenging effect
(ERS - Fon Bl A IRE R T RERME -
3.5 A% L (hydrogen peroxide)fE J1HIE

R ERR S L BEERIERS% Ruch F(1989)ZJ5i% » HY 0.86g NaCl Al A phosphate buffer
(NaH,PO4-Na,HPO,)FF%E pH £ 74 » MiEEE 100mL » BB 0.85%1 phosphate buffered saline(PBS)1&
¥ » BY 0.023mL 22 30%H,0, + LA E3t PBS E&E 100mL » § Hy0, ZBAXIREFS 2mM - B 0.6mL &
H,0, &) PBS 74 » AL#A0 100-1000 ¢ g/2mL A AEEEERRZZNY) 2mL » EiRMFE 10 55 -
T ENLAS) SRS 230nm ZIROLAE - EBRLL 81M em” Z @S L FE BB RE(Molar extinction
coefficient) Bl B B4 1L & 2§ f  (Beers and Sizer, 1952) » BHEOLERIE » FrflFEESERARLE
2 BEJ1 154 - Scavenging effect of hydrogen peroxide(%)={ |-(absorbance of sample at 230 nm/absorbance of
control at 230 nm) J x100 + 35 Scavenging effect (YoMERE * ETAEE LB E LB e RS -
4 38[E 17(Reducing power) I E :

5B E DRIER 2% Oyaizu (1986)2 /715 » AX SmL 2 SIS EE HRZEEAUR (IR 0-1mg/5SmL) » m
2 5mL # 0.2M BEEEEEETA W (pH6.0) B SmL 1% potassium ferricyanide /2 50°C 7Kg 20 £ SR tRiRmy Al
A 5mL 109 trichloro acetic acid » B/{,(3000rpm) 10 2348 » B £ /&% SmL W60 A SmL 7KE87K B 1mL
0.19 ferric chloride + IRFIE4) + 10 457% » B 700nm B WHAH » FBIEERGE » R
SRR S A5E -
5.2 & TR T SR T RE DENE

R A T T B3 T2 112 BIE R 2 % Shimada F(1992):2 771k 0 BY 2mL ZASEEEFRR A
A (I 0-100 2 g/2mL) » A 2mL 10mM Z hexamine buffer - 10mM iZ potassium chloride(pH5.0) &
ImM 2 ferrous sulfate(8, copper sulfate)if & 2mL » #E&INA ImM Z tetramethyl murexide {B&
02mL » AR T RME 3min » SLAILAA TS 480nm R Z B SEAE » WA citric acid & EDTA £
B - BSTLERE  HriERRES SRR TR DA -
(S)iEE AR TN T RIS E S0 R F P AL TR
15 O, fEfLZ linoleic acid B AL RHE P Z HIRALME

R R I S L 2 B R 2% Mitsuda F(1966) 2 i HL{H i (thiocyanate method) + BX
2.5ml » 0.02M Z linoleic acid emulsion » EH0A | mg ZABEFIERRFZEIIILLE 2mL ~ 0.2M potassium
phosphate buffer(pH 7.0) » iBHIGS » ¥ 3TCIRIEIEE » 15 24 /NISTEL, - BURFIH 0.1mL > 53R
FEhnA 4.7mL - 75%Z.E27A#% » 0.lmL - 30% ammonium thiocyanate B 0.ImL + 0.02M iron(1l) chloride
tetrahydrate A1 » IRBF LIRS 58 3 948 LUPOEEITAIE 5000m ZIRLE « EHERLER
& #RAIRELINEZENTR - FEECRK T ZIEEBSMISIZRETHLT ¢ Inhibition of
peroxidation(%)=[ I-(absorbance of sample at 500nm)/(absorbance of control at 500nm) 1x100  EHEERS
FonBIFEMR G2 e -
21> FeCly/H,0, 1k linoleic acid fEE @& LA P Z AN
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T£ SmL BHERFRER(0.2M, pH 7.4)5h: &5 0.1M Z linoleic acid emulsion JF#E LR 0.4mM f#] FeCl,
i1 Hy0, » S3BIA0A 100-1000 ¢ g/mL RFNRECISEIEREEIY) - BEAKR 37CRIE 24 /85
A0 ImL BHT(20mg/mL)§% 1F ZFE » FANA ImL TBA(1%)LAR 1mL HCI (10%) » iBF1S4 + 72 100°C
ks 30 5388 o vk alik - DA SmL 845 » 7 4000rpm BEC 20 4358 - BN HGRIE 5320m 2 ORH
8 BEAERE » FrEERAZHEERM - ZRCAR T ZEEARMEIRTEMT ¢
Inhibition of peroxidation(%)=( I-(absorbance of sample at 532nm)/(absorbance of control at 532nm) ) x100
HHERS  FrnfiEER SRR -

3.4 FeCl;/H,0,/ascorbic acid ff{kZ linoleic acid Jg & @ E /L R HZ H B

7£ SmL BEEEFRETN(0.2M, pH 7.4)cP &5 0.1M 2 linoleic acid emulsion 5% LR 0.4mM fJ FeCl,-
H,0, + H ascorbic acid - 430A 100-1000 g/mL RIVREABEEFHENY - EERERGEMLE
it 2. 2 FEETRE - 2RRETH -

4174 FeCly {2 linoleic acid lEEH B R AMP 2 EE

TE SmL BHBERERETHR(0.2M, pH 7.4)th &4 0.IM £ linoleic acid emulsion ¥ LR 0.4mM §J FeCl,»
S3AIANA 100-1000 1 g/mL IR A IEF B ENY) - BIERERAGKI L 2. 2 HE—ITRIE -
EaRiE -

5.52 FeCl fE{bZ linoleic acid B AR R F P LS ME

7E SmL BEERARIETHR(0.2M, pH 7.4) » 5% 0.I1M Z linoleic acid emulsion 5§ LLE 0.4mM 5 FeClI3 »
FHAIDIA 100-1000 ¢ g/mL R IR EISEHEERFENY) - BARERFKIN LR 2. 2 HEETRIE -
SEREHE -

(U NBEZE R RIS AR ST
1. H 33 (A% (ascorbic acid, Vitamin C)

8% Wilson K Shaw(1987)773% » FFEX 100mg 18IF3EREIIEA Ll 5% R EEAREER T SOmL »
DOA SOmL &5 - B8 3min + /2 2°C FBEC,(1000rpm)1Smin » L) 0.45 1 m @ b 7E# - X204 L iEA
HPLC Tz - I SGUR MR R R AR B » SRS ISEMEE S 5 & - HPLC M Es
B$E * Lichrospher RP-18(250%4 mm, 5 ¢ m) » FBENHE : DIRHEEIR%E pH 28 2 2% (NH4)H2PO4 buffer -
U © 0.5mL/min - {Gi8138 : UV-Vis detector({5:8lif &£ 254 nm) -

2.4 EfE( a -tocopherol)

2% Carpenter(1979)Z /7% » FFEY 20mg {8155 FREZENYHY 250mL B1LHE - SEY SmL £ 5,5
BRRIE - MDA 0.8g B FEUIEFIES » J0A 10mL ZREAGEFARE - BIDA 7.5% B (L8 7 BEE%
40mL > 74 100°C EGEHR 30min - BHGAIZERE » BASKIR I L 02% — TEFEPFEZED
BEEHEM =R - GHIECHE @ WAREAEREDY » 1 40C FABRBREES L1 10mL F
CAEERRIELL0.45 1m BAREIEH B 20 4 LiE A HPLC M7 2 « HPLC SRR B4 : Lichrospher
RP-18 » FZEYFE ¢ BREZ 7K =95:5(v/v) » L& © 1.0 mL/min » {135 : UV-Vis detector({& i £ 295nm) -
3. 5 -ABFEEZE( 5 -carotene)

2% Kitada F(1989) 2 /& » Bl 20 mg MEEFHBENY > WA S 1% pyrogallol 1
methanol-dichloromethane (1: 1)/ABIZERY » BIEEERZE 10mL > FLL 045 um BEGBE#LL HPLC 5
.2 « HPLC 534 &5 5 - B4 * Lichrospher RP-18 » 8 Eh#H : acetone:methanol:acetonitrile=1:2:2(v/v/v) »
§itiE © 0.7mL/min » {EBI2F : UV-Vis detector ({5§liF & 470nm) -

4 HZRPEL & Y(total phenol)
2% Taga FUBYZHE » BE 20mg EEEFRENYH AL 03% HC Bz
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methanol/water(60:40, v/v)iS AR E —EIBE - BL100 L A0A 1 mL 2% Na2CO3 » iBF1E S » RE
B TE 30 5388 - LA SHEIE 750nm 2B L{E @ 652 gallic acid 2 {FHEGRAR ¥ B - ST R AR
EHEE -
(F)ffat A

ARBA TS =EH » FTBEHS{EFA Statistical Analysis System(SAS)EKELETTHET T » LA
ANOVA B E/E# B4R » 2L Duncan’s Multiple Range tests {F¥EE 2 B2 LL# -

FEREERT AR

—  FRBHZENEHEEERIR L8 . '

GRAS SRR BREIRIEEE  HRIELIEE - ZB - I - ECROEERENE - 8
EAH R RN R E IS PR ENERERS 07 125%EE - B =@iEREaRAg
EF 29 (BB RFIE) - R PEENESRPEERAY  UEEEFRENYRS EEEEYR
T{E IR HE /A B INEES » 8 Coppen F(1983)FTall Y FFERRMEEIK » REHERIZEHY
E . AHEEBASCYE S FIEEAREETS -
= T AR A RE T REBIZE . S R I S LS M LR

AHFZR LA S8 5543 BRI E A R ZE s LA FlA B 2 BUS BREZ R S A E S B R Z IR T AT 92
WMz HEtE - il | PAEHIEEERES PEEIMAEAEEE - Bl 2 THAR KRR
BEERE  HPRENDOASESIEURTE EEBENENRaLES @ IERBE—XH
SBATR Coppen Z(1983)FTMBEAEERAMNEN  HEIENS MDA AEIRZRE - K
- B IRIRIE B R E PRI ZEINY (Methanol extracts from freeze-dried lemon elder age leaves,
MEFDL){E linoleic acid B &b AT 2 FEMMREE 2) » ECRENMASAERE  #ERHHT]
A BEEENIFBER S RER NS EERREARE P AR B RRAE - Bh Lilgd
R FEAHREE AR LSHREREAREZREFEERETRENYRHARHER -

Control

a-Tocopherol

HDL(M)

FDL(Y)

FDL(E)

1

0 20 40 60 80 100

Lipid peroxidation (%)

1. R 2 S R R A 2 B B ZE R RZEEANY) » BHA £ a -tocopherol % linoleic acid B %4k,
AR ZnadE

Fig.1. Antioxidative activity of methanol extracts from freeze-dried or hot air-dried lemon leaves for different
leaf age, BHA @ -tocopherol in the linoleic acid autoxidation system as measured by the thiocyanate
method. FDL: freeze-dried lemon leaves. HDL: hot air-dried lemon leaves. E: elder age. M: middle age.
Y: young age.
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0.5
—e— MEFDL —8— EEFDL
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2. FREEBZEEL T ¥ TR B IR SRS A TEAEENY - BHA EL a -tocopherol /2 linoleic acid B
SfRMP A

Fig.2. Antioxidative activity of various solvent extracts from freeze-dried or hot air-dried lemon elder age
leaves, BHA a -tocopherol in the linoleic acid autoxidation system as measured by the thiocyanate
method. MEFDL, EEFDL, AEFDL, and HEFDL were the methanol, ethylether, acetone, and n-hexane
extracts of freeze-dried lemon elder age leaves, respectively. MEHDL, EEHDL, AEHDL, and HEHDL
were the methanol, ethylether, acetone, and n-hexane extracts of hot air-dried lemon elder age leaves,

respectively.

= EEERETREINYC SIS
(—)iEk: DPPH B eER¥AES

BT AFRIEL R ARBETRY  BIMERER 2B T - HHIEPE S (reactiveoxygen) &
S M (oxygen toxicity B RIFURE » TRLMEESETRFEACYENE « HREIOEE L HERNEE
#1749 (chlorophyll deriviaties) (Larson, 1988; Tsuda et al,, 1994) » A AEHEENY 2B EEEE
B EEHEER S EREETYE - MEARA MR - AL chlorophyll a ZHUEMERRLE » HERR
cPHEIE TR E e SR £ ELL BHT #17  SIMEEA T EEaRM TR FRinRaS L EH
EiMEIfs s A S /L (Endo et al,, 1984) - MEFDL BdZ0/E §7 0245 {58 B TE FHEE 2K HY ¥ (Methanol extracts
from hot air-dried lemon elder age leaves, MEHDL)# & DPPH HHEZ fENISF R E 2 Ramigsmy
HRWEE 3) 0 BB 1000 ¢ g/4mL Bf » MEFDL Z iSFR R AZEE] 63.1% » BHEH? a -tocopherol
2 72% {BiEEF MEHDL Z 43.7% - AR BB R E R BN TR S A R R B TEY
jﬁﬁéﬁ?ﬁz?ﬁ%‘fﬁﬁgﬁq’?ﬁﬁ?%ﬁﬁﬂ'ﬂﬁﬁfﬁﬁ‘éﬁ A - IR SRR S E B E R
75k DPPH HBHEHFERL -
(DRt FaE

HBE & B T (superoxide anion) NMEEFEBR N ETERAREMERNTABHE
(hydroxyl radical) + BLEHES (single oxygen) iR F k. & (hydrogen peroxide)F s E (iF ST » FL0L
WEZHRELMEEST  ERERE I EE R EEHREGRED  HEEEEE L At(Okamoto
etal, 1992) - MEFDL B2 MEHDL BB EEH# 72 e T9EMIRE 2 RS Mg inmTEE 4) -
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Fig.3. Scavenging effect of methanol extracts from freeze-dried or hot air-dried lemon elder age leaves on a,
a -diphenyl- 5 -picrylhydrazyl (DPPH) radical.
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Fig.4. Scavenging effect of methanol extracts from freeze-dried or hot air-dried lemon elder age leaves on
superoxide anion.
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LI MEFDL 238588558588 - B MEFDL ER3BRE E &R BHA Bi a -tocopherol ¥ - HEA B AL AE
FLZENMZEBELEEEN - BB BES - QIFEREREREE 7 ZAE 5% (Sato et al,, 1996) -
LES > 200 quercetin SERFLEY) - TMERBUHIREAIEEET (Hanasaki et al,, 1994) » IEEEHIREHH
FHEFE, 19760 MEEEFRENYRGEG BRI FEMR6E ] tJRlEEFmEwEaM -
(Z)ERRRELEEE

BEAFHERSZEHEREFRHESK  BHGATEBETRE  EEEFEHE  MNE
JE'8 2 EAL1EF (Namiki, 1990) - MEFDL 82 MEHDL @S A2 e NS FRE S RS Migsas
HREL T FERIE(E 5) LA MEFDL tk MEHDL 2 3UR B B IEE R 1000 4 g¢/mL B> MEFDL
BRI E] 75.6% » tb BHA (2 61.1% ¢ a -tocopherol 22 439% /& » il MEHDL I 21.8% 2
EIRAR - BNVEEEFREZEIARFRASAEZES - Bt - AHIHIEENS/LERTRES
—EREZER -
()RR S

EFEEYS  BENHERSMNCER —EREZHR(Philosoph-Hadas et al., 1994) » {EYIFFTE
ZBFEY)EL kaempferol K glutathione F 71l BAFRMNGIMRANERIE M S FMEMZ E IR (Meir et al,
1995) » Pitotti Z(1995)MEH IR Z 8 FB RS B F(reductone) 5 1 - BEA » FUALMEFLRE
712 FIRAR(Yamaguchi et al,, 1988) » (B » HEAEZHELEFEZRENRRIZ K MEE
WA NZEERATRE - B0 et A HRENKH BB 72 B E5EA% - MEFDL
%4 MEHDL Z38IF §8 0/ & MR Z 1R BT854 2 (8 6) - {2{hLL MEFDL £t MEHDL Z (R 8#
MEFDL 78R J7#{Ef* BHA {BEF a -tocopherol -

100

90 } —e— MEFDL

30 —a— MEHDL
—ak— a-Tocopherol 4
g " —e—BHA
3 60|
&
w
S 50
w40 |
B
[=14)
5 30 +
g
7] 20
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B 5. iRENE R R RIS I PR I HR AL B bR 2 A

Fig.5. Scavenging effect of methanol extracts from freeze-dried or hot air-dried lemon elder age leaves on

hydrogen peroxide.
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—+— MEFDL
2.5  —=—MEHDL

—a&— g -Tocopheral

—e— BHA

-4

Absorbance at 700 nm

0 L 1 1 L L
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@ 6. 1HREZR R E I REREHEFEERYER N

Fig.6. Reducing power of methanol extracts from freeze-dried or hot air-dried lemon elder age leaves.

(FLVEE SRS T BRaE T RE 2 BIlE

IEA S gRB)EZ S MBE T NHHRE 7 el an B T 2 FAEM INEETT (Gordon, 1990) » Fer 3 L)
TR TSR A S /1 (Yamaguchi et al., 1988) » HA&EL ADP - histidin F55 » iSME O RAAR
A8A5M 3 {8(Sagai et al, 1984) - (ERFEEAFZIIDEERS SEEMEING - BRRLEMET
PEMA S 078 - EREESESS  HEBELERSL - Al - VRS - MRS RIDTFER
S At(Torel et al., 1986) - ¥FEFIFE A HN%E lipoxygenase K prostaglandin synthase 2 iG1E - MU AJPHIERESE
TEBE (L IEF (Larson,. 1988) - MEFDL 81 MEHDL 2 245 52 388 1 SRt T2 RED A0 1 Ao » BESK
THEZEGBREEERES EDTA-Na ¥ LU Hia ssE F ME SR (B HERE T 607 #3E (p <0.05)
THESWE REBET - HEESWET MEFDL 81 MEHDL Z f#EEE(p> 00522 - AT
FIEEFERREMYEEESGREF 26 HRBETREHRM AT FE/# TS84 LDL %
(Vinson et al, 1995)Z EmAENCESE -
M - EEZRIERRENYNA FREEAS LA ZRatE

A ER R E E M E R R ENYN T RIEE @ S EL AL P I BB AMF FIR 2 AR
BHERFPIHELER @ AHPAERR ZIEHAEAIIHE - LREE(E<0.05)FPEMELRITE
A LA MEFDL A MEHDL % - ME AL AMT » #1000 z g/mL J2EE T RIFLITE FeCl; AL
2 R EERENIEEAEAIEIE AR 400 4 ¢/mL 87 1000 ¢ g/mL JRE T 1988E (p<0.05)
LA FeCly #4L AP IIRER ST RS « #AZHEES Fe’ REBMZ EitEN - AILIEEA G
B E Y5 (initiation stage) + IS HE 2 S LEH R FERTE(Ames, 1990) - ABHZERREATE R RE 20
MIESECRFEEZNEAMERECAFZTRMGAMER  ERRET » SRAPEFEPE
EMZ AREAEHERGRBEES - LTRRENYAGAMNL  BFBERRSZRETERR
EZRBBE  HABGEE 5 2 MifaR%R - ARIEZREEERREENTISMLT - 1t
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Table 1. Chelating effects on Fe™? and Cu*? of methanol extracts from freeze-dried or hot air-dried lemon
elder age leaves.

Absorbance at 480 nm

Sample

(11g/2mL) Fe'? Cu”?

MEFDL?
2 0434 ¢? 0545¢e
20 0434 ¢ 0.496 d
o 0.442 ¢ 0.502d
0.444 ¢ 0467 ¢

MEHDL?
(51 ' 0.444 ¢ 0549
- 0431 ¢ 0.496 d
P 0.442 ¢ 0.495d
0442 ¢ 0.463 c
Citric acid(50 ¢ g/2mL) 0273 a 0.388Db
EDTA-Na(50 4z g/2mL) 0.306b 0344 a

2 MEFDL: Methanol extracts of freeze-dried lemon clder age leaves. MEHDL: Methanol extracts of hot air-dried lemon elder age leaves.
y Each column had 3 replicates, Duncan’s multiple range tests, columns with the same letter were not significant at 5% level.

R 2 BEEHEFEENNAERSNE TR KD 2 BRIGIE
Table 2. Antioxidative activity of methanol extracts from freeze-dried or hot air-dried lemon elder age leaves
in the linoleic acid system induced by different peroxidants,

MEFDL MEHDL
LPY
I.S.* 400 i g/mL 1000 z g/mL 400 ¢z g/mL 1000 ¢ g/mL
Autoxidation 48.1 e* 84.7e 13.5d 377e
FeCl,/H,0, 33.5d 432¢ 13.0d 24.1d
FeCl, 90a 213a 40a 10.1a
FeCl, 215¢ 56.3d 96¢ 219¢

*L.S.: Induced system,

¥ 1. P.: Inhibition of peroxidation (%).

* Each column had 3 replicates. Duncan’s multiple range tests, columns with the same letter were
not significant at 5% level.
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£ 3 BEEHEPEERY S TUSME - o -tocopherol ~ A -carotene R LRI & &
Table 3. The vitamin C, « -tocopherol, A -carotene, and total phenol content of methanol extracts from freeze-
dried or hot air-dried lemon elder age leaves.

Item Vitamin C a -Tocopherol [ -Carotene Total phenol
(mg/g) (mg/g) (mg/g) (mg/g)
MEFDL 0.93 0.80 1.69 2.8
MEHDL N.D." 0.21 0.73 2.1

*N.D.: Non-detectable.

EEFEFEENYISASEHEAMEGR 3) MaSHEVERENSER  EZNEERER
HORESEEE TR REEE F LIRS EMNSies, 1991) i B a[feE o 2 HaEZEEH
HRIEMmMG B E R E -
- EEERERR RISk s ST

AT AR ZEIE - #EA R C B— BN ST - 57 FHERE C ol — MRS B F (unpaired
electron) » B —HHZ EEEHEERE] - HHMESTS B aJLIB4 o -tocopherol » ERIBE & #4 F
CT » BFHRREZ a-tocopherol BIa[{E{# RIF 7 MEIEHE TR Machlin and Bendich, 1987; Jacob,
1994) = a -tocopherol FHZ FEMEYISF AT BTG L AL TETRER » K83 2 OH-group
AEBAEEA B 1t B Bk (peroxyl radical)/fF I 2 i FR T2 Y @ ~tocopherol radical » 4% 1HBE'E 38 & /b BT
FE » fLAE{E RIS A BRI » 1S S R R (R E L IFA (Namiki, 1990) » 4 -carotene HIJE
B EREA (singlet oxygen) Z FEFRE((Machlin and Bendich, 1987; Foote, 1976) » thAEHEE peroxyl radical L4
FE £ —{E 8 B2 PR E Y (radical intermediate) fifH1EMIEEBE L B —FTEISE S L5EHE
(chain-breaking) 7 F& .2 {71 S {6, Bl (Burton, 1989) - ifi A i i #2 fi 4 ¥ ¥8 5 'E 4 4% 371 1L 15 B (Jacob,
1994) - SRS AESCHERHEAEET - LM HRNE FEE  eIMERSE - mit
MBI 5 X B B8 (hydroxy group) + RIE EALE & B IR E (Brand-Williams et al.,
1995) - ZEENY)Z f5y Sl B R P ) 2 i B R BB (R 82 (Mattivi et al,, 1996) » 3% 3 £ MEFDL
8 MEHDL Z S AR 5347 - RRTIB] 40— E 957 a -tocopherol » 8-SR EFMLEIE - 1819
LA MEFDL &£t MEHDL & - MEFDL I6-574 JUME% - 7 MEHDL 8% - #8555 2 Hiis mk
ERE AR PERAEIIAE  MESHSEMTREER(ES, 2002) - BEFELEET TS
FE W R BAFFHIT (B, 1996) -

fa

DIRR BRI R EE R A A EaaZEas - B EMYREIEE RS - MEFDL (A
LIEEL MEHDL & - HEBIMESZER & 8 RS S 0AE ) % < MEFDL th MEHDL 82 5k
DPPH HEE¥ - BARE FRBAEMECENRESZRE N  —H 9% EHE 7265 8y
SEHBE T MG BR - TELUTRRBE TR IETBELR%S - MEFDL tt MEHDL HE 72
MUAMRES) » ZHMLUER U ARPEREZREBELIFRR - EESBRARSS - Ko
FEHBR BB FALIMBIBCREHE - R THIR - MEFDL % MEHDL 984 a -tocopherol S -carotene
MRSEESTARS  ATESRIFNEGE - AMEESEAMNE - K552 - EEEas
EMPH R SOERIEE SR AR S RAEN S 6 LIRE S T2 e At
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Abstract

The objectives of this research were to investigate the antioxidative properties of methanol extracts
from lemon leaves. The study items included antioxidation, antioxidative activity in different lipid
peroxidation systems, and contents of antioxidants. Results showed that the extraction by methanol had
higher than those by other solvents. Antioxidant capacity of methanol extracts of both freeze-dried and
hot-dried elder age lemon leaves were higher than those in middle or young age. Compared with methanol
extracts from hot air-dried lemon leaves (MEHDL), we found methanol extracts from freeze-dried lemon
leaves (MEFDL) had better antioxidant activity. MEFDL had 63.1, 67.9, and 75.6% scavenging effect ona,
a -diphenyl- 8 -picryhydrazyl(DPPH), superoxide anion, and hydrogen peroxide, respectively. MEFDL also
showed high reducing power and chealting ability with Cu*?. MEFDL exhibited the highest antioxidative
activity in autoxidation system than in other induced systems, and had higher inhibited peroxidation effects at
higher dosage in any peroxidation systems. The primary antioxidant contents of ascorbic acid, a -tocopherol,
3 -carotene, and total phenol and in MEFDL were 0.93, 0.8, 1.69, and 2.8 mg/g, respectively.




