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Extraction process, chemical composition and antimicrobial properties of
volatile oil from Lagerstroemia indica fruit
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( School of Chemistry and Life Sciences, Suzhou University of Science and Technology, Suzhou 215009, Jangsu, China )

Abstract: The ultrasonic-assisted extraction process of volatile oil ( LIFVO ) from Lagerstroemia indica
fruit were optimized by single-factor and Box-Behnken response surface methodology. The chemical
components of volatile oil were identified by GC-MS, followed by investigation on its antibacterial activity.
The results showed that LIFVO extraction reached the optimal with a yield of 2.72%+0.02% at parameters
of extraction temperature 69 °C, ultrasonic power 562 W, liquid-solid ratio 23.6 : 1 (mL : g) and
extraction time 47 min. GC-MS analysis identified twenty-seven compounds in LIFVO with tetradecane
(17.307%), pentadecane (12.731%) and hexadecane (10.897%) the major components. Antimicrobial
assessment suggested that LIFVO could significantly inhibit the growth of tested bacteria with a variety of
alkanes, alcohols, phenols and terpene the main bacteriostatic components.
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Table 2 Response surface process optimization design and

results
F5 A°C Bmin CW  D/mL: g) Y/%
1 65 40 400 30: 1 2.54+0.03
2 65 40 500 25:1 2.72+0.04
3 65 40 600 30: 1 2.310.15
4 75 40 600 25: 1 2.56+0.06
5 65 50 500 30: 1 2.31£0.17
6 65 30 500 20: 1 2.23+0.09
7 65 40 500 25:1 2.72+0.18
8 55 40 500 30: 1 2.33+0.10
9 65 30 600 25: 1 2.31+0.06
10 65 50 400 25: 1 2.45+0.16
11 75 50 500 25: 1 2.59+0.21
12 55 40 500 20: 1 2.17£0.16
13 55 40 400 25: 1 2.39+0.14
14 65 40 600 20: 1 2.48+0.19
15 75 40 500 201 2.310.18
16 65 50 500 201 2.45+0.12
17 65 40 500 25: 1 2.69+0.27
18 65 30 500 30: 1 2.46+0.17
19 55 40 600 25: 1 2.19+0.03
20 55 30 500 25: 1 2.40+0.17
21 75 40 400 25: 1 2.05+0.18
22 65 50 600 25: 1 2.63£0.12
23 75 30 500 2511 2.30+0.26
24 65 40 400 20: 1 2.40+0.24
25 65 40 500 25:1 2.79+0.12
26 65 30 400 25: 1 2.48+0.23
27 65 40 500 25: 1 2.71+0.18
28 75 40 500 301 2.33+0.13
29 55 50 500 25: 1 2.31£0.12

Table 1 Levels of response surface experimental design 3 BEMWRER R T ESER
B IK Table 3 Results of significance test and analysis of variance
-1 0 1 AR FHEM A HEM FE P WM
A (BREUEEE/C) 55 65 75 st 0.890 14 0.063  11.47 <0.0001 ok
B ( #2 XA [i]/min ) 30 40 50 A 0.010 1 0.010 1.84  0.1959
C CEF I TIR/W ) 400 500 600 B 0.026 1 0.026 472 0.0474 *
(L /(mL = g)) 20: 1 25: 1 30: 1 c 0.002 1 0.002 044  0.5202
D 0.005 1 0.005  0.87  0.3675
222 HAWEILH I ERHSH AB 0.036 1 0.036 652 0.0229 @ *
FrEANEERINE 3 PR, KWREEABE  AC 0130 1 0130 2277 00003 %
ARt 3R IR B 2 KO (P<0.0001 ), R Kl ’;2 282? 1 gggf ‘;i‘; gzz; )
KRB Ffz 0.9198, RENRZELUA LR ZE (P>0.05), BD 0034 1 0034 618 oozl
VAR O] I LIFVO $&8Un itk . i FAERTAIL, D D 0024 434 0.0560
— IR B (FEEATE] ) XF LIFVO 18R BHAT I & A2 0390 1 0390 70.88 <0.0001  **
B0, ORI A2, B, C?. DML, fmutnl B? 0.097 1 0.097  17.49  0.0009  **
K1, B 2 5 LIFVO 15282 8] 91 A 2 17 2 28 Cz 0.120 1 0.120  22.46  0.0003  **
. y D 0.250 1 0.250  45.56 <0.0001  **
PEXRR, HFHEX LIFVO 18R E R /MR K - 00 14 0006
B>A>D>C, iR 0.072 10 0.007 5.02  0.0669 AP
223 FEFEXEZAER S SR 0006 4 0.001
LIFVO £5234% i b [ 52560 H 4 A~ R 38 BAE Xl 0970 28

RS M 2E S 6 Frs .

o *FR 2R B (P<0.05); **F R 22 2 B3 (P<0.01 ),
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Fig. 6 Response surfaces and contour plots of interaction of various factors
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Fig. 7 GC-MS spectrum of LIFVO
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#4 LIFVO [y GC-MS Jll5E 534
Table 4 Determination and analysis results of LIFVO by GC-MS

45 AR E]/min (a7 STl XA R %
1 10.908 WA Tl Ul CoHioO, 0.290
2 11.583 5-HIEE-5- LA TR Ci3Has 0.930
3 20.373 TPk CisHso 1.005
4 21.714 2,4- " A% Ci3Has 0.295
5 22.135 Tk CysHx, 1.770
6 23.223 2,4-ZHKUT HAK Ci:H,,0, 2.967
7 29.067 1-5-1,2,2- =8kt CH,CLF 0.534
8 29.789 MR D ERRL-3,5- "M CaoHs0, 0.593
9 30.433 o-EERE i Ci5Ha0 0.986

10 35.617 =k Cs1Hes 0.716
11 40.302 2-H 3= Aok Ca7Hs6 0.387
12 44.979 3-B.5-TAUT 4. CigHp0; 0.414
FRREARTE) N R Y IiE
13 52.204 B CyHa, 2.435
14 53.681 9-3E -kt CasHsz 1.429
15 56.547 B CaoHa 7.507
16 59.453 3,8- " HIKE-28% CioHys 0.263
17 60.731 RS Ci7Hze 8.952
18 62.391 2-H 3+ e CaoHeo 0.357
19 64.749 ke CasHso 17.307
20 65305  22-WHIIEMN-4-F CpuH30, 1.515
BE-6-BU T SR )

21 67.195 B S ¢ CaHus 0.288

22 68.624 Ak CysHs, 12.731

23 72.340 TRk CaeHss 10.897

24 74.976 Y- Uk CasHoo 0.601

25 75.929 B B Y ST Ca7Hse 7.796

26 79.406 VAN CosHsg 5.759

27 80.272 A& I Cs0Hso 0.676

24 LIFVO BEEM

K EAC R - 28 SOE AT A B 16 M 2, DA
TR B AR R /NPEA PR TS 1 . LIFVO X 4 Fhaz ik
BT A B T R LA 8

T BIPARR T ERR2ZR2 R (P<0.05),

K8  LIFVO X 4 Fifrfi i i i i i 7k
Bacteriostatic activity of LIFVO on four tested
microorganisms

Fig. 8
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FE RS (IR EAR N 12.79 mm ), £ AP
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TR TR FTIK 2 75 B M A T6 1 e 55 (A B AR 430 R
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TR ARAT T TR AR , (EA TR P 22 55 T Sk A b (i
) 210 T B T L )R 1Ly 2R 7 80 0 ) P X R ),

KT 2 H05E LIFVO X 4 R 3 (40 3 4%
A, X LIFVO [ MIC #17 THIFE, 4953 5 R,

# 5 LIFVO Xl iy MIC
Table 5 MIC of LIFVO on tested microorganisms

PR RN
SEEMBIRE  KITE RN KeER
MIC/(g/L) 1.00 2.00 4.00 8.00

M 5 A1, LIFVO X 4 b b 594 o o B
MUK Ay = 4 003 28 3K O > KW FF TR > 28 B R T > UK
SRR MR SR ZS AT, LIFVO AU H
WAMMEIE P, 454 87 3CH LIFVO B840 ir, o]
PIRIAHEWT . LIFVO Wiy £ B G i 2 22
Pl Can—+ke. —F—%i. =2k, =10
B, T HkE . T oNke . bke ). BESS (40 A-
EeRAREE ), By3S (N 2,4-RUT SRR ) Kk
&Y Canffiess )

3 4if

X SR S SR R B T T T e, Hiw
P& g s S B A] 47 min, $EEUEEE 69 °C,
IR 562 W, WORHEE 23.6 ¢ 1, FEMLSCE 551
T, LIFVO 183 2.72%+0.02%, M. T. & 51 frfs
48 SR 5 7 TR R T B 45 R A, WAL TS
PP T 50X F LB E A —E R E L.
W3t GC-MS Kzl B E T 58 4 S S5 2 i ) 32 B
O, KPR A RS S i v R DL A D B e
F, WA G RA PRGN . SECR R
XA B OB ERE . RMAFF R . 2R i K 2%
T 4 P2 AR MR, (A E S T
SLAORLE A 406 BT R ) AL ASERAR (0 H
FLIA PPN IR ), 454 GC-MS W& b i, Wi
HEWr, HETIEEE R R 2 B
RRMERACA Y AR SO0 SR S K i B I
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