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W RHKREIRIBE D MRBEEARL T2 Callistemon citrinus W R FIESZ P AIER I, 813 GC-MS T4 E
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Analysis on Composition and Antimicrobial Activity of Volatile Oils from Leaves
and Fruits of Callistemon citrinus
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Abstract: The volatile oil was extracted from fresh leaves and fruits of Callistemon citrinus by hydro-distillation method, with yield of 0.16% and
0.48% respectively. 29 components were identified from extracted oil of leaves and 27 ones of fruits by gas chromatography-mass spectrometer
(GC-MS), which accounted for 92.84% and 91.71% of their total volatile substance. Among them from leaves, Eucalyptoloccupied 50.67%, a-Pinene
19.7%, a-Bornene 7.85%, D-Limonene 3.32% and p-Cymol 2.26%, and that from fruits, a-Pinene 40.91%, Eucalyptol 38.57%, D-Limonene 3.99%
and 3-Isopropyltoluene 2.21%. There were only 7 components could be extracted from leaves and fruits, and their relative content was different
between leaves and fruits. Experiments were conducted on antimicrobial activities of volatile oil from leaves and fruits with streptomycin sulphate as
control against Agrobacterium tumefaciens, Bacillus subtilis, Ralstoniasolanacearum, Xanthomonasvesicatoria and Staphylococcus haemolyticus
showed that volatile oil from leaves was much better than that from the fruit and the control.
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SO T2 Callistemon citrinus ( Curtis ) Skeels &k EHREL Myrtaceae ZLT/ZJ& Callistemon FEHM . HE4IR
BHEYIZIA 80 )@ 3 000 ZFh, EESAMAEFEM . RIFEME I TG HLIX 2, 202 @i b TR 8]
K. LAMSE . RGN ARSI HAEENE . AR ANXEBERSRL R, SELED TR R R
KANE, WHEFRAERLATZ, £ MRS, YL, PRI, & —F Y i
B AR I HoT oK #8528 ORI, R MR ABGRE M, BIET/K, SETIOKCE. &
fit . S5, ATHERSEY, ML MR TIHARE . B S MSERE A, WIVE AR A, R ARpTER
#I, Hujc s AM o2 ES . a7 2 et &6 F 8 gL sy, HEZER A 18-k &
Al o-TRM, HABIMPTE . Rl {HR . PIREEEE, RBAMRANERTE 10,

FACLLT IZHHHE L Mo CARIENY, AH AR MRS 5 3 W B LD TATE R ARE . AR HIK
FARIRIF o B HEEAEA T 2 AR S B3E 4, it GC-MS Z0h S8 HAL 2Rk, FdE i P pa el e
FER N 5 P IRAN A GG, DU A SEELA T 2004 PG LU AE & M VIR 2R & I & AR SRR
.

1 MEE5HZE

1.1 #H
L1l HE#AR ST 2 R RIERSET 2014 48 8 H 5 HRE SRR KRG (BRAS AR RO K2
MREEBEAPIHAT ZIMEEE , HERT 2011 4EFZFAY ) |, P RISRSER A al—AEdR, SRS RESREE, 15 A Rk
0752 U N S RVA 1)y QAN S A o e = B 0 €7 S B2 S i 55 2 Sy a8 R a0 3 8
112 #iRaE AU IR HIEATEE (A4grobacterium tumefaciens, G) . WEZFHIFFIE ( Bacillus subtilis,
G*) . MW ERIRE (Ralstonia solanacearum, G ) . FTHIEIWRIE ( Xanthomonas vesicatoria, G ) FI L%
BRI ( Staphylococcus haemolyticus, G*) 3t 5 PR, FIHAERTR R IRF 5 X GRIRFBE AR ORI 2O = 4%
k.
113 UESHEA KRS (AERUROEHEITAGR) ) 5 6890N-5975C SAH MR- Fiik ik A ( GC-MS)
( EEZHERRHAR AT ) 3 MRS (EE Sigma 4] ) 5 Cs-Cao RANIEMBELE ( EE Sigma 24F] )
FAEN . TOKZEE . ToKERRE . S B EEEEAE R al (bR AT o
1.2 7%
12,1 #HERMERE 20 Lou ik, FRECELLLTEM F 700 g ALRIE 1000 g, /37038 5 L KFEIRZE
TREE N, MIANE) 2.5 LK, FRRETHE 100C/5IE8400 6 h, WEZERMIELM, MG MKIR S
MIA—EBH NaCl (434r4l, FZFHELIMIEEYN 2 mg ) NaCl) , B 2 A TEKZEE (/Hra ) ZEE
3K, FEEOUEAEIF, N 1 g JTKGRIREN (el ) #eiT 0, ihCBHRE., ARG ITTEHRER, 4CHEE
TRAFTERR O St
122 R mF A0 CCMS AT FER IS5 % ELE 6890 N-5975C GC-MS i 7, A4 DB-5( 30
m x 250 um x 0.25 pm ) , JUREEEE, HEEEE 1 pL. FHEREF: EHIRE 70C, f£%F 1 min, 1% 8C min’!
TR 120°C, £34F 1 min, 485 30°C-min"' EFFE] 150C, {#4F 1 min, HK 5C min' EFF] 175C, £4#45F 0 min,
1C-min" EJFE] 180°C, f#FF 0 min, #J& 5C min' EFFH) 240C, f#FF 0 min. BFURIREE 230°C, HBETR
A El, BEERER: 70 eV, BASA He, i | mL-min', £FHECRE, Friftallzs (MSD ) £, i#id NIST (2011)
R R, SRS G B RS XS LG, BRI sy 12
123 #HR by E M nE SR A 0T B0 E SR AL LT 2 SR SR & T X A () £ 4 A A 0 )
TEPED SRR TR RAFAE - 20CF, 7EIETEIERT, JeH LB “PHGH IR SR (28C, HE) 48h,
SRIGPRBUCATHYE . 7F LB W5 h473s (28°C, 1%, 150 rpm ) 24 h, WK ERRES) 108 cfumL!, %4,
BIUFPARIG, HEBRAR M E 50 nL PR, FBEEERIR . KT ST UG A IR TERE FR L v
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o, RIGHAAEIRACT AN 5 ul BFER N, 7RSSR TR 24 h 5 R PRGBS, BRI
5uL 0.2 mg'mL! WYBRIREERE R, BRI 3 MRS, BMCHER 3 K.

2 ERET

21 ERATEMAMRIIFELBULERST
R RDKFGRIRE IR AELL T 2 AR SR B AN, A543 0.16%A1 0.48% (SEHE ) | HilsE
AELLT 2R SAT R I & RO sy T HM R SRR AR — L B SRR B S8, RN E 4
ERETERST, 4PRWE 1.
®1 ERATEMRFRIERBRT REBEXN S EMNELER

Table 1 Ingredients and their content of volatile oils from leaves and fruits of C. citrinus

AR/
iy (AEEETE)/min & PEN R 5 /% _
i RS
1 4258 3-fikHAR  3-Thujene CioHis - 0.19
2 4.440 a-JRKs  a-Pinene CioHis 19.27 40.91
3 4.734 KM Camphene CioHis 0.28 -
4 5.248 PSS p-Terpinene CioHis 0.40 -
6 5.248 I Cyclofenchone CioHis - 0.46
8 5.799 o-/KF  a-Phellandrene CioHis 0.25 0.36
9 6.018 WSS Terpinolene CioHis - 0.11
10 6.184 p-AAEs%E  p-Cymol CioHi4 2.26 -
12 6.189 [a) 5 PNFEHZE  3-Isopropyltoluene CioHis - 2.21
13 6.307 D-¥rEH:  D-Limonene CioHis 3.32 -
14 6.307 ¥ Limonene CioHis - 3.9
16 6.435 ¥ 3hlE  Eucalyptol CioH150 50.67 38.57
17 6.606 #M  Fenchene CioHis 0.18 0.06
19 6.938 3-E4% 3-Carene CioHis 0.35 -
20 6.938 - it y-Terpinene CioHis - 0.41
22 7.590 44 (+) -4-Carene CioHis 0.40 0.59
24 7.692 SHRFFEE  1-Isopropenyl-2-methylbenzene CioHi2 0.17 -
25 7.703 2-THiHEFE  2-butenyl-Benzene CioHiz - 0.08
26 7.884 FAEfE  Linalool CioHi50 0.36 -
27 7.890 2-HBE- -2 HE-1,5- I BE-4- U IE PTG Linalylisobutyrate C14H2402 - 0.50
28 8.457 #ifi%  exo-Fenchol C1oH130 0.43 0.18
29 9.034 Bicyclo[3.1.0]hexan-3-o0l,4-methylene-1- ( 1-methylethyl ) -, 3-acetate  Ci2H;s0; 1.88 -
30 9.564 a-PAFF /Al o-Pinocarvone CioH140 0.98 -
31 9.741 1,3-—HH-1-3RE4%  1,3-Dimethyl-1-cyclohexene CsHus - 0.19
32 9.821 2-Z.F-5-HIFEIRIE  2-ethyl-5-methylfuran C7H100 - 0.36
33 9.821 (18) - (-) UK}y L (-) -Borneol C1oH ;50 0.67 -
36 10.035 (-) -4-iESEE () -4-Terpineol CioHi50 0.47 0.72
38 10.430 2-%Ms  a-Bornene CioHis 7.85 -
40 11.270 4-FRE R kY 4-Methylpyridine 1-oxide C¢H/NO 0.18 -
41 11.490 2,5- " HIEFFEE  2,5-Dimethoxytoluene CoH 120, - 0.06
42 11.575 JBEAZERSE  cis-Sabinol CioHi60 - 0.06
43 11.655 FiEE e D- (+) -Carvone CioH140 0.13 -
46 11.800 T35 Carvotanacetone CioHi60 - 0.27
47 12.827 2-HIEFEFHEZ M 2'-Methoxyacetophenone CoH100> - 0.05
48 13.062 HHEAN Thymol CioH140 0.15 -
49 13.062 &)Wy Carvacrol C1oH140 - 0.18
51 16.276 (Z) -T#&H:  (Z) -Caryophyllene CisHa 0.29 -
52 17.277 S-REBIAME  p-Guaiene CisHas - 0.04
53 17.282 S-KE#AKE  5-Cadinene CisHas 0.06 -
54 17.384 N- (3-Z.B3 ) EBKEJR N-(3-acetyl-phenyl)-phthalamic acid Ci6H13NO4 0.09 -
55 18.667 MEF%N%:M Duroquinol C10H140z 0.19 -
56 19.898 7-Hi  y-Maaliene CisHas 0.17 -
57 19.898 K4 a-Longifolene CisHoa - 0.13
58 20.422 O-F-fH%  J-Selinene CisHa - 0.82
59 20.427 (-) -¥HE  (-) -Globulol CisHa260 0.62 -
60 20.823 ZAEM:  Viridiflorene CisHa - 0.08
61 20.860 BT FXIAER  tert-Butyl-1,4-benzoquinone CioH1202 - 0.15
62 29.354 4% Phytol C20H00 0.30 -

63 29.696 JOMER  trans-Oleic acid CisH3402 0.46 -
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FAA TR RS E S E R 1, B 2 PR, it GC-MS kB, SERA T2 FRISREHEL
TMTEAL 2 RIS &5 & D AFEE R . MR T2M Frh e ) 20 Ak W, SN & 20 92.84%,
XS SRR T 10% 5 2 Tl 25 iz (50.67% ) . a-JRM (19.27% ) 5 AHXTSEAE 2% ~ 10%
Z I oA 3 Fh, ok 2-30 (7.85% ) . D-FriM (3.32% ) Fll p-Afbd (2.26% ) , HAB X &
BIINT 2% DERSHER 5w 27 FME A, 5 EART SRR 91.71%, P EEESH o #ﬁ%mm%\
FHIMBE (38.57% ) . Frigéfi (3.99% ) Flla) e (2.21% ) , HARMRSHN S 2T 2%, WE 1]
VI — % R B2 T )2 AR SEHE & il b SRl 1 25 b, (HEIEATZHS: KA 7 Fh, 433 At
L. a-URM . oM. B . 4-BME . B, (-) 4-mESEE. HR—FAS RS B EERE R, H
W, SERELL T2 Fr A8 2 i AR SR AR T S R 50.67%, BRI E TR 38.57%, it &% il e
@ -JRIHT S 8h 19.27%, MIBHEAR TR 40.91%.
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Figure 1 Totalion chromatogram (TIC) of volatile oil fromleaves of C. citrinus Figure 2 TIC of volatile oil from the fruits of C. citrinus
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Figure 3 Antibacterial activity of the volatile oil from the leaves and fruits of C.citrinus
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3 FhEid

AR REERT ) RS REETALLL B SRR ST Y T V5 SR R0 T e s & I 28 . AR S8 DL
12 AR R K R GE IR N ST 2 4R b 48 1 29 Pk &9, =B A I 50.67% ).
a-JRHE (1927%) . 2-3K (7.85% ) Al D-Frigks (3.32% ) 5 MIASAIREEDOR H RN J5 1 M EALLL T EM
Frr%E 21 b &Y, EEm A HEE (40.36% ) .« a-9RM (33.18% ) . a-#ATHEE (7.37% ) FIFEEM
(3.57%) , BARMLEYEEEARRTS EZ0ER, HETRHFZEERNAKR, WHESHENCRER R | A
KIEELL S GC-MS 3 HT A 56 . B BIMAR WG T SEAEL T 2 R T8 K AL - A s % o O 4RGE - SEfber T2t
RS L I BARTEAL SRR L AR & 8 PR R, (HE BGRB8 A M Flo- IR0 . 4%
BT 2 ERYAE L MR, SHAB BRI SE 001417 i SERELL TR RS E & i Ak 2 4 s AR X
TR ShE S A AR A R T RO

FPHER M EAT TSDTATEN:, oy FE R —SGOEEE . SRR EL NN A ( EENAE
JUARERIRE ) 081, FEWHE R DT TR 3858 5 H AL B UIRE, RIS L AR R, Hat
TG EWAEAEZE R, AR ML DU E TR M INT , B2 (TR ) >RSI 2R =i 2>
PP RS BRI AR 25 RN SE LT )2 R S R et S Tt 2 D 3 28 B R Ao ) JUb i
P, HELLT R A5 B3 TG TR 2o T RHE A IR S E Ll . ARSI =i se &R BL, EAEa
T2 B AR SRR O 5 PR A ) S0 PR S T A R IR L ), B SR T 24
KPR AR Y | R 25 LA AR Sk A SR AT T 1 o SEAELL T2 R 4 il e TR & BEE 50.67%,
HESRIIPTE T SRR G RA —E R, AR SN, HfEc ZH TR, &6, &
7. H AL TSGR0, o- R A B RAEZ AR TIRE, JFAPIEE (EEERE ) | IKH . R R 1
R, A, oM. B-IRERIFTEIE S i S v B iR s S TS FR, ] a DU AR M RS,
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