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Extraction Process, GC-MS Analysis and Antibacterial
Activity of Volatile Oil from Allium fistulosum L.
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Abstract : This paper mainly studied the ‘extraction processof the volatile oil from Allium fistulosum L. ,and developed
GC-MS to analyzz the chemical composition,and studied the antibacterial activity. The ultrasonic time, the ratio of mate-
rial to liquid and the extraction were investigated by single factor experiment and orthogonal experiment. The volatile oil
of Allium fistulosum L. was identified by GC-MS and the antibacterial activity of the volatile oil was evaluated. The opti-
mum extraction time were-investigated by single factor experiment and orthogonal experiment. The volatile oil of Allium
fistulosum L. was extracted by ultrasonic assisted steam distillation. The main chemical components of the volatile oil
were technology” of volatile oil from Allium fistulosum L. was ultrasonic 40 min, material liquid ratio 1: 3 and distillation
time 3 h. In this way the actual extraction rate of volatile oil from Allium fistulosum L. was 0.04296% . GC-MS identified
many chemical constituent. 42 main compounds were identified by NIST mass spectral library search,and the main sub-
stance’ was sulfur compounds. such as fluorocytosine , allyl isopropyl sulfide, propylene methyl sulfide, dimethyl trisulfide,
dipropyl trisulfide , tetrasulfide , thiophenet , hiane and thiazoles. The antibacterial experiments showed that the volatile oil
from Allium fistulosum L. had good activity on the 8 strains selected. The optimized extraction process makes the extrac-
tion rate increase. The antibacterial experiment showed that the volatile oil of Allium fistulosum L. had antibacterial
effect. A large amount of sulfide was identified by component analysis, which might be an effective antibacterial ingredi-
ent.
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1 #HEFLES

1.1 SKEe##

R T iy T e LU, A PRS2
Brss 22 AR A a AR R KA (Allium fistulo-
sum L. ) o BFCHR ST =B 40 = A, 205N
4B (03 2 BR A ( Staphylococcus aureus ) |, filiZf 75
{A# (Klebsiella Pneumoniae) , £ £ 2o M 75 ( Pseud-
, 2% % Bk I ( Enterococcus faeca-
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2.1.1 #REZEE
2.1.1. 1 BEOR[E)HE 7 B[R] 458 K 1 BUR A 52
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Table 1  Orthogonal test factor level table
K2 Factor
ke AT A ZERITR B S, C
Level Ultrasonic time A Distillation time B Tt .
. Liquid-liquid ratio C
('min) (h)
1 30 3 1:3
2 35 4 1:4
3 40 5 1:5
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Fig. 1 Effect of different ultrasonic time on the extraction

rate of volatile oil
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F2 L) EXHBHERER(n = 3,x+s)
Table 2 L,(3*) orthogonal test program and results(n = 3, PR )

ESES
e Facter e
Test No. Extraction rate
A B C D
1 1 1 1 1 0.021 59 +0.036 2
2 1 2 2 2 0.025 64 +0.824 3
3 1 3 3 3 0.030 67 £0.057 9
4 2 1 2 3 0.028 62 +0.372 8
5 2 2 3 1 0.02048 £1.2256
6 2 3 1 2 0.023 78 +3.712 5
7 3 1 3 2 0.020 73 £0.523 4
8 3 2 1 3 0.025 47 +2.354 1
9 3 3 2 1 0.037 14 £0.984 2
K1 0.077 90 0.070 94 0.071 88 0.079 21
K2 0.049 11 0.071 59 0.091 40 0.070 15
K3 0.083 34 0.091 59 0.084 76 0.084 76
R 0.034 23 0.020 65 0.019 52 0.014 61

M 2 BT, 25 I R A Be R ABLCy o IER3 T 20 A BN 3R A R R &
M A >B>Co HAp IR A S K3 >KIE>K2, [ bR BCRA 2 35 52 0, RO 8 4% 0% 9 3R R i K CF-
HEBRHKI>K2>KIL,[HNE CHK2>K3>KIL, B A3;B [NEXM KA RN BCRIC B 20, A%
WL M P i B K 8 AR PR I T SRS 1 A ] A S0 DR 2% T 3R B 4K SF-B I C
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Table 3 ANOVA results

b g =

it IR RET I Frilie o F B

epee T STDEV DOF Mean square F value Significant

indicators difference

R A 0.018 39 2 0.009 19 1.3226 P <0.05
B 0.011 73 2 0.005 87 1.150 2 P>0.05
C 0.009 92 2 0.004 96 0.278 3 P>0.05
TR 0.007 37 2 - - /

DR 220 KA K I T S R R, AR 3 T R
JEIU, BEBEKSF CL, 275 % R4S Fhg m R 2| et
PEEUT 208 A3B1CL . RV R A5 K& ih i BUR £ T2
S 40 min, ZXIEATE] 3 b ORRRE EE 103,
3.1.3 ik

I U7 58 ASB,C, F1 B WL o0 A d A R A
ABLC, WL Ay BT = UOPATIRAIESE 5, 25 5% s
FEHUT % ALB C) KA K 0 42 BOR Sy 0. 042
96% (RSD =1.12% ) ,#2HUJ5 % AyB,C, KA L
(IHEEE N 0.042 38% (RSD =1.65% ) . P41

T SRR BOR 22 504 K, B Bk FH 4 B % AL B, C,
VE R L 9t AR BT 586, RN RAHE A i e B £
T2 M7 40 min, ZEIEAFEI3 h BRE L 1:3,
3.2 REELZBRDSSNER

KIS 1 AR SR T B O 2845 i
2. 27 WU GC-MS S A 1400, i o B 2
53K 5 NIST 5T i% J2e rh 4icHia DG e Ko N T3k Al
IEAE & W44 B, I FH o i 0 1 AU —fe i o
AR T 0 B ARG B 0, 2 SR L 4

F4 KEERBA CC-MS 217
Table 4 GC-MS Analysis of Volatile Oil from Allium fistulosum L.

P B B Il 13K

(AL RS

AR S5 4

EZ i R.T. min Molecular Compound Mr sﬁ?ﬁﬁ ,
(v/min) formula name (%) )
1 2.581 C,Hy S Disulfide , dimethyl 0.635 78
2 2.870 C,Hg Toluene 0.203 83
3 3.412 C,H,,0 Hexanal 0.230 83
4 4.137 CeHyO 2-Butenal ,2-ethyl- 0.923 91
5 5.506 CeHyS Thiophene 3 ,4-dimethyl- 0.216 90
6 6.408 CoHgS Thiophene 2 ,4-dimethyl- 1.228 91
7 7.347 C,HsCIN Benzeneethanamine , N-(3-chloropropyl) -. alpha. -methyl ~ 3.480 2
8 7.669 C4HgS, 1,3-Dithiane 3.447 37
9 8,707 C, S, Dimethyl trisulfide 7.024 83
10 13.567 CoHy,S, Disulfide,, dipropyl 2.960 27
11 13.828 C5H,N,08, 4-Thiazolidinone ,3-amino-2-thioxo 2.690 47
12 14.270 C,H,NS 5-Ethylthiazole 0.657 35
13 14.945 C,H,;NO, d-Proline , N-allyloxycarbonyl- 10.403 23
14 15.416 C4HyS Sulfide , allyl methyl 7.419 30
15 15.633 CsH,NS Thiazole 4 ,5-dimethyl- 0.810 46
16 16.907 C, S, Tetrasulfide , dimethyl 3.835 56
17 17.094 CoH},0, Eugenol 0.237 27
18 18.129 C,H,NS Thiazole , tetrahydro- 0.281 39
19 20.134 CeH,,Ss Trisulfide , dipropyl 4.794 91
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2:5% 2 ( Continued Tab. 2)
P . ~ - Ny
e (t/min) formula name (%) Suitability
20 20.532 CoH,,S 1-Propene, 3-[ ( 1-methylethyl) thio ] 8.094 14
21 20.770 CeH,o 0, 2H-Pyran-2-one , tetrahydro-6-methyl- 0.758 35
22 21.059 C¢H;CIN, 0, 5-Chloro-beznofurazan oxide 0.334 17
23 21.295 CoH,;S; 4-Methyl-2,6,7-trithiabicyclooctane 0.295 32
24 T g AR 5,149 2
25 22.849 CoHyFO, 6-Fluoroveratraldehyde 0.453 38
26 23.612 C,HsNS 4-Methylthiazole 1.780 14
27 23.963 CgH ;N Pyridine 2,4 ,6-trimethyl- 0.228 35
28 24.563 Ci3HyO 2-Tridecanone 1.478 98
29 24.956 C3;H N;S 3H-1,2 ,4-Triazole-3-thione,2 ,4-dihydro-4-methyl- 0.295 50
30 25.426 Ci3HigN, 3-Ethyl-1,2,3 ,4-tetrahydro-. gammas'-carboline 0.298 43
31 26.257 CgH, Fy Benzene, 1 ,4-bis( trifluoromethyl ) = 6.450 16
32 26.775 CeHyp 0, 2-Pentenoic acid ,2-methyl- 1.226 43
33 16.993 CioHi50, Glutaric acid,2-pentyl 0.217 43
34 27.896 CH;5N,0 Hydrazine , 3methoxyphenyl) - 0. 466 35
35 28.129 Ci3H,, 0, 3(2H)~Furanone,5-methyl-2-octyl- 0.494 72
36 28.362 CioHgN Quinoline ,4-methyl- 0.591 35
37 30.138 CsHyBr Cyelopentane , bromo- 2.005 17
38 30.888 C,H FN;0 flucytosine 11.051 38
39 31.291 CoH,;N Quinoline 1.819 27
40 34.535 C,sHa305 Grric acid, neopentyl tridecyl ester 0.231 59
41 34.738 Ci6H3,0, n-Hexadecanoic acid 1.441 99
42 40.794 CizHs Heptadecane 0.377 96

H % 4 ], R 2845 S b S ARG 42 Ay
BT, Hoh E AL S A 16 Fir b Sy 46. 165% ,
XG5 R S MRS AI AT . 3 R
e A E P M PR E (11.051% ) & 3 1Y
BT SN SRR (8. 094% ) s TN It B JL 7% ik
(7.419% ), — W B Rk (7. 024% ) . TN H =i
itk (4. 794 %0 )= JL DU BT fisk (3. 835% ) \1,4-—( =
L) -7K(6.450% ) .
3.3 XBELZHNEEE
3.3.1 HEMNTLER

PEAR P E A R R S

MFES AT UL, B R (2% ) WK 2045 % it 4
B0 2 BT AR T T AN T A SRR T 2R
BRI BRSNS A A R AT ORI AT AR
AR 8 P pE AP ARG 04 b A B 2
PRI IIHAT TR RN 95 2= G T DA AR FH dul 3 5 X 2 AN

ST IR 3555 . AR EE (0. 02% ) K204
R KA i N5 = AT e VR S 35, X il 4% e
AT TR 4 P 008 26 BR A RS P 25 A TR A B
P Sl A A D 5 LT 2 AP B M TRT 2 3K T R e 2
ANBIFFRJCI AN EAEH
3.3.2 REBERHREEHLER

AFR 6 AT LU R 28 4 v 4 €0 7 48 Bk
[EN AL (S eSS PN 0 e 7B SN SR N
SNFFTE B ZE AT TR K AT T8 A1 98 = G 4T T Y
MIC 35 1% , o 4 0 €07 %) BR BRIt 48 o B {1 7
] g B PR TR L2 AN AT BRI AT B AN D = AT
P MBC 24528 2% 5 111 HXE 2 iz BR T8RN A B 25 FRLAT
WY MBC U 1% , 45 3R 3R W R 245 K i B A B4
AT AR RGP o BT 7R R A Al vh 4 B % e
AR Z B, AT R A I B A U857 o
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%£5 AEREAZEZBMNELR(n =3, £5)

Table 5 Antibacterial effect of volatile oil from Allium fistulosum L(n = 3, xts )

PN REY RN AT 3¢
S Allium ﬁstulosmzlq%.) volume fraction
Diameter of inhibition zone
mm 25
) 2 0.2 Blanf(lfllntrol
fiti % 72 5 {A T Klebsiella pneumoniae 9.25+1.03 9.25+0.712 4
Hil 4R PAMI F Pseudomonas aeruginosa 9.50+£1.7853
FMHERE Enterococcus faecalis 15.12£2.072 8
fifl 2 AN FTF 1 Acinetobacter baumannii 7.00 £0.500 0O
4 B0 % BRI Staphylococcus aureus 7.62 £0.649 5 8.87 £1.382 4
i B ZE AT 1 Bacillus subtilis 10.75 £1.622°5 8.00 £0.562 8

15.68 +£2.089 2
13.28 £3.027 7

K WFF R Escherichia coli

s i AP Bacillus thuringiensis

10.02 +1.032 3
11.99 +0.479.5

TE: FrA B 3 L {E, TR,

Note ; All data are averages of 3 experiments, the same below.

R6 RBERMAELRER

Table 6  Antibacterial test results of volatile_ oil from Allium fistulosum L

KRB AN W
— Allium fistulosum 1.. liquid volatile ofl
Bacterial species (%)
MIC MBC
fili ¢ 70 & 1A Klebsiella pneumoniae 1 2
Hi 4% I P Pseudomonas aeruginosa 1 2
2 BERTH Enterococcus faecalis 1 1
1S RN E Acinetobacter baumannii 1 2
4 A ER B Staphylococcus aureus 1 2
M B ZE AT B Bacillus sabtilis 1 1
F BT Escherichia coli 0.5 2
Iz AP Bacillus thuringiensis 0.5 2

4 it

AR B R AR KA AR T2 A~ 1oy MR
T TERERT PHTSTE, AR ZBAL 2 18 B TR I 5 A B¢
TR & BRI SR TS g

AR S Ao X R 7 I T 2 05 ] FURHBE 1 %
2 ATRICT 2 (R 2845 S i B BOCR 1K 1) 0. 042
96% ., MHALGE K 78 AR BUE A i Y J5 1%, AL 5
R FH A 7 0 B i B, e 8 590 o AR 28 2 41
R (AR > FE TR R R AR IOR . &5
RFIZARM T A7 o ARSCHFE A LR 235 AT
ST BT e TR R 1 HAT WY A 0 4 IR Y
READ 5 =2 PR PR T, L B = 2 IR PH PR .
J o M R AR Sl & A R S AL S, b

T RE A AW R AT RO a3 o JHG R A M P I e A
R, 28 SCHR A i T8 H BAT i L VR i R
TR S R R A () BBk B s 51 ™
ALY, QNIRRT o A JBE 5 T DR B IR o RN
nE R e KA BA VIR B2 2 —. KA
GHRFE O NNTEZ 0B b ARIEAS SR AT 5T
GEIR, KA S T B — 25 I R R IR BRi 1), fe
FE B IR E B T A RS G O

1 Li QZ(ZAEAT) ,Zhao YI(BE ELH) , Liu Q(XIFT) , et al.
Study on the antibacterial effect of wild leek extract[ J].

Food Sci Techno( £ B ) ,2015,40.288-291.
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