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Effect of maturity on the antimicrobial activity in essential oil of
Citrus grandis (L..) Osbeck peel

Cin-Yen Lee, Yen-Fang Chou, Yi-Chun Chen and Yu-Chang Chao*

Abstract

The influence of maturity of Mato Peiyu fruit (Citrus grandis (L) Osbeck) on the composition of
essential oil and its antimicrobial effect were investigated in this study. The result showed that yield of
essential oil of the immature fruit was higher than mature fruit, 1.87% and 1.10%, respectively.
Terpene compounds were the principal composition of essential oil, and the level of limonene was
78.79% in immature fruit comparing 76.81% in mature fruit. And sabinene, $-pinene, neral, geranial
and y -elemene significant were also influenced by maturity (p <0.05). Comparison of inhibition zone
of essential oils, the results showed that the maturity did not significantly affect their antimicrobial

14



- 3 % 45 ¥
P; 016 & 12 *
T i 14-20

activity. However, the essential oil had a higher antimicrobial activity to mold than to bacteria.
Moreover, the essential oil did not have any inhibit effect to Gram-negative bacteria.
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Ao FIR LS P B AR 4 0 Tt LG (R L X Reha & A R (Baratta
etal, 1998) » @ #FaF o & Lo » IR E L FiF 1 2 Fp# i (Mokbel & Hashinaga,
2006) - Gorinstein % A vt fiz = CERER RN g BRI E vt o FIREAE
WhE LG EF FE R 0 E(Gorinstein et al, 2001) o £ 3 45 I AE H S AR A
& 73 84%2 1} e limonene > &t 7 #r4 Aspergillus niger # £ > # B £ 2o k%
gmjpa S 5 Bt * 2(Sharma & Tripathi, 2008) - Aspergillus /% it 43 & 2
FWSE SV AL FPCDR T AR RS A add 2 & itk
i:,kf 3 (Barrios et al, 1997) e * F A7 g 4p 0 2 L B RonAdRE i 4 0 X T AR
MOERT > = 2drdlF 4 2 B (Singh et al, 2010) o Fe S K H) g ¥ Eb#»r’ﬁfl'? 3]
sehg 2 (Stoeken et al, 2007) - B{pF T dpdi g A2 T FEahim R F 5 0 bl
Streptococcus mutans ~ Streptococcus sanguis ~ Lactobacillus casei 2 Actinomyces viscosus % m
F% A 5l4=7 @z # ¢ Streptococcus mutans = i & 5 i fFj(Loesche, 1986) « 9 &
Bap k& SFRA2Z k&> v 15270t Fla FEEGHTE > FFEF M
RJZ oot vh o B A bR E ARG ARA FRF 0 0 PN R o FR AL kg
BB - 0 thR A ZEGIMHBE F AR PR RER £ 4“"'??'
BEAEF OALFFALTHE AT AR IVRA SR Wi k2 4 A TR
HHPrFpe R B bacd > IFLE- B T o

?‘"\

A 2 Bl = R

- ~ A% # (Sample preparation)

DR FER R A G ASRE SRS %&3%%1\;—% 5T BY 2 %9 F
9250 A HE 0~60g *HEL LS4 B2 2 » #8%1500~25009 >
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th Ak 9E 140 ~240 g - % A 2 & § ot & 4 (flavedo) st 4 ¢ & A (albedo) - -k % gk
¢ d *tm IS liﬂ?"’fi}%-f;,.=ﬂ 3~5mm > -30C4 ik IFE];%"E? A S

~ F#(Microorganisms)

ARG T (B e 2 E VB2 ¢ Streptococcus sanguis (ATCC 49295)
Streptococcus sobrinus (ATCC 33478) ~ Streptococcus mutans (ATCC 25175) ~ Staphylococcus
aureus (ATCC 25923) - Staphylococcus epidermidis (ATCC 12228) - # i = £ 14
Escherichia coli (ATCC 25922) - Salmonella enterica subsp. (ATCC 14028) ~ Vibrio
parahaemolyticus (ATCC 17802) - #k 7 - Aspergillus niger (NY7S91) ~ Candida albicans
(AFA2501) ~ Candida tropicalis (EU1S17) -

Z ~ i 37 P~(Extraction of essential oil)

Aoke A SR B R 9 05mm-lmm o =5~ 5009 % 7 4 41 2 g+ -k
5L FlAIgsgp 12 Clevenger-type 2 ¥ i {7 745 > 11 15°C 4 4ok TaTRis w0 27 90
AR P o B B2 N 7 Sva o RERERAN o 2 “f K BB s 2 A AR R AR
FIW4CTH* o

2 ~ GC 4 47 i% i (Determination of essential oil)

v At @ * § 4% 47 % (Shimadzu GC-14, Japan) » e X ‘Ga+ iR % (FID) »
A g i HP-101 (50m x 0.2mm id., 0.2um film)i& 7~ 47 - s+ F 85 § F > inid &
10 mUmin> &t 5 801y i r v BAR G 250°C, Wp|BER F 260°C 2648 5 1
pul o & 7% %2 478 40°C > s24F 10min > £ 12 2°C/min > 28 3 240°C > 4% 30min -

s b 2. GC-MS ~ 7 (GC-MS analysis of essential oil)

v e = >4 17 4% * HP 6890N GC-MS > fiz Agilent MSD (Folsom, CA, US.A)i&
747 o Aq\;%;@;tﬁg % HP-5 MS capillary column (30 m x 0.25 mm i.d., 0.25um film) - 37 )}‘
i34 ook 5 10mUmine @ % &bz (split) » ~ ot 5 1100 JEEF3V R R 5
220 °C > g+ i TR 5 T0eV » %‘rpg%ﬁs‘] miz = 33400 > /2548 1yl o & 470F & 5 4240
BRAOC aFdr4s 210 C/Mnz 2B 2T ¥R 300C, a4F5 045 0 38
AT PER S 35 A 4E o = 4 20 FE F vt fik National Institute of Standards and Technology
(NIST;USA)% Wiley (USA) &7 L& 2§ 2 o

~ b gL v % 9 % (Preparation of essential oil emulsion)
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g Kim % (1995)% j# 4 2 i3 45 o 4Fid B~ 25 g 10 & 5] 1% Tween 20 i3 i 18 &
10~ 20~ 30 2 40% (Wiw) » A F A3t kis T R S 44 R IR 0 B EFRE
&z Bl (Kimetal.,, 1995) -

=~ #r 7 B 3% (Microbial inhibition test)

MR RIEET TSAREA T CTr4 12 0 FRE 1 12 15x10°
CRU/mI & & 7T 4 % 4k o :I&oxford cup (8 x 6 x 10 mm)zx » *+ & J2i48 k2. FREE &
P fAer R R RR M ST 100Ul 0 A& 18 [ PR o Rl E Bl < ] o
?\;‘_&763‘15}%?]8& 4 o

A~ ket o 3 (Statistical analysis)

F BBy A0 T35 {8 5 £ (mean £ SD) & 77 o AR it 47 £ * SAS
48 (Version 2.1.40, SAS Institute Inc. Cary NC, USA):& {7 » # H %]+ % £ 2 47 ANOVA &
7o BEF KRR TG p<005 -

5~ BEEHE
- SRR RS L P

AFTRF 2 AREFEIREFZBP(rd- ) ARSAEHLAYLT B
AARELGLL B 0 AREEEL 275275 F 0 2 E % 5 20002500 £ oo b % A
(flavedo)* 25 & & 4 % 5 1-2mm > £ £ 471k 4 B 5 1 F4F % 7 o0 200(K = )%
10%(% 34) o i FPeF FRERARE L F 0 kX 5 L8%E 110% - #FA%
AN FEL S FE2 ARABEE o AT ARFEIHEA
FAPA L Au| 14745 1473

N N R

ARL ARG it o B RG GOMS (74 (AW ET > L ET LA &
Poododk =m0 o350 7 fAH fpaa it &4 (o-pinene ~ camphene - sabinene ~ f-
pinene ~ p-myrcene - o-phellandrene ~ limonene) ~ 13 & ¥ § 7 ¥ it & 4~ (cis-linalool
oxide ~ trans-linalool oxide -~ linalool ~ nonanal ~ trans{p-mentha-2,8-dienol ~ cis-limonene
oxide ~ trans-limonene oxide ~ citronellal ~ o-terpineol ~ decanal ~ neral ~ geraniol ~ geranial) ~ 9
L sa it &4 (6elemene ~ pelemene - caryophyllene - a—cajyophyllene .
germacrene D ~ y-elemene ~ o-famnesene ~ germacrene B ~ copaene) ~ 2 AR X 7 ¥ it &4~
(tau-muurolol ~ a-cadinol) o & fEAF g R A F G LB 0 L AIMA RS PF R G L
8 o ARE IR fhHS LB 24 limonene ikt FEE 0 T AR SR FHE D
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% (p<0.05) > 7 ®ix=x 5 7897+0.06%% 76.81+0.04% > f-myrcene 7z £ ¥ 4.27+001%%
5.63+£0.02% -

R H faE e AT o ARE T ENFRS H G sabinene (&= ’g‘—E‘ ;
156+0.01 ~ 0.54+ 0.01%) ~ B-pinene (=% 7z £ » 216+0.02 ~ 1.02+0.01%) % limonene(i% =
7z & 5 7897+006% -~ 76.81+0.04%)(p<0.05) - A 34 % 7 £ ¥ ¥ ﬁuﬁ—‘ﬁ*ﬁ [-myrcene (nz& =
z & » 427:001 ~ 563+0.02%) ~ a-phellandrene (iz=x 7 ?é, % 025£002 ~ 0.33:£0.01%)
(p<0.05) -

CEFEFE AR EAY 0 ARE FEHFRAEF T otepineol (7 24 M E
0.58£0.01 2 0.48 £0.02%) % geranlol ( ¥ 45 5 021£001 2 0.14+001%) - A3 % 2 &
M FH K G cislinaloloxide (7 £ J % 051+0.02 2 0.64+0.03%) - linalool(z & 4 %] &
0.50+£0.01 # 0.66£0.02%) - nonanal(g |5 011+0.01 2 0.19+0.01%) ~ neral (7 & ~ %

% 163:003 2 185:0.0296)% geranlal( £ u] 3 1974002 2 245+ 0.04%)(p<0.05) «

RREFAL MY o AREZERFRE G velemene (7 £4 % 5
0.11+0.01 % 0.16+0.01%) ~ germacrene D(7 & 4 %] = 2.75£0.03 2 3.39+0.03%) - y-elemene
(7 £4 %% 038£002 2 0.56+0.01%)(p<0.05) -

|~

d PR W RAIET B B AR SRAEGY thE A 0 B e
G BB N & e A0 ] BTF LS -

R RS Lot el

0 fRMW 2 prFE > R RSB R ( Streptococcus sanguis , - Streptococcus
sobrinus, Streptococcus mutans, Staphylococcus aureus, Staphylococcus epidermidis) ~ & #F <[4
2.7 ( Escherichia coli ,  Salmonella enterica subsp. ,  Vibrio parahaemolyticus) £ # i
(Aspergillus niger, Candida albicans, Candida tropicalis) = r ¥t % - 14 7 4v 20~100%:7 4%
TR o e B RRRRE IS B Aodk 2 40T 0 SRR R S enfEiE
AR AEF R ETCE B3 E 0 ¥ A 100%:0k R R o drd BT D] B
RirFaitrck @0 mm) e ¥ $HE B EFRLRERTRE G IFFTE oV RT R
ERFABEE B B- 7 £ 8 0 2 Streptococcus sanguis & BATR o @ TR B
I 42 A Escherichiacoli ~ Salmonella enterica subsp. % Vibrio parahaemolyticus /2 5 v 7
Pk e pH 7 Pﬁﬁ“}ﬂv SHLFRRA L Y 2 BRI EARE AR
{5 ZHmdrd] > 248 R FEEFEE R e R G AR S BE 0 A PR
REAE nw%:ﬁ']i(Mlmlca-duklcetal., 2004) o v REHK ATk 0 IR F R AR
Bt B LA o e 0% de PRSI T hz BT F AR 0 & 100%
F oy T e s dgrpak o
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