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Abstract: In order to compare the constituents and antibacterial activities of three essential oils from lemongrass, jasmine and turmeric,
gas chromatography-mass spectrometry (GC-MS) was used in this experiment to analyze the composition of the samples, and then filtration
with filter paper and serial dilution method were applied to examine the antibacterial ability of these samples. The experimental results indicated
that the main characteristic components of turmeric essential oil were curcumin (12.87%), aromatic curcumin (38.53%) and gingerone (20.36%),
with the antibacterial components including camphene (2.38%); The main components of lemongrass essential oil were limonene (12.72%),
citral (8.52%) and terpinolene (17.53%), with citral (8.52%) being the antibacterial component; The main components of jasmine essential oil
were linalool (11.88%), benzyl acetate (9.31%) and cinnamaldehyde (31.87%), with cinnamaldehyde (31.87%) as the component with
antibacterial activity. The inhibition zone diameters of lemongrass essential oil, jasmine essential oil and turmeric essential oil against
Staphylococcus aureus were 20.10 mm, 10.22 mm and 7.84 mm, respectively, with that of the positive control Nisin being 13.40 mm. The above
three essential oils all contained substances with certain antibacterial activities, and exhibited antibacterial properties in the inhibition zone test.
Compared with Nisin, the inhibition effect decreased in order of lemongrass essential oil > jasmine essential oil > turmeric essential oil.
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1.3 d 3R
DA SR AVAR, SR P RIS 28 PR B
14 xR HERNH L

BB TR LB IR N, R KR 30 min,
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TER & DB AER MR E T 30 ClakE:
FERAHEFE 24 hy FTCTEAEFR EL K I R EE N2 A 107
cfwmL MR, #%H.

FREL— 5 i (A FLEREEER A 2 T-L 4T F 15 min
JEMEICEAS, REEGEHTEEEM, sk
%49 10 mg/mL FLERFEERBE R IAT -

1.5 AR i oSBT BR R 0 AT

¥ 3 FAEIRS B GC-MS #7007, &1 A:
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B WIRIRRE 50 °C, {&%F 0.5 min; A5 ‘C/min
FHEE] 100 °C, fR%F S min; BA 4 °C/min FHREF 140 C,
{A%F 10 min; LA 4 “C/min FHEZ] 180 °C, fR%F 10 min;
PL'5 ‘C/min FHEF] 250 'C, £R%F Smin, LA 10 ‘C/min
FHEF] 310 °C, f#4F 20 min.

MS A B FURIRE 230 °C, PUZAHRE 150 °C,
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SEME: 753 B E F Rt 5 R FEPE (national
institute of standards and technology, NIST) 11 brifit
PERHATRY R, LA IR EAREOHAT e .
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HE(1 10 mg/mL FIARRFEREE R0 10 E T1E
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WFHEZH o DAANES I FLIRBEK B 25 11 TR E RH P R 2
1E37 C 537 24 h o 5B 45
1.7.3 @& %

B S HEN 107 cfu/mL (1945 (8 % R T B B
106

LA 1:10 B ROESFRE 4 IR E S HEZIN 107 cfu/mL.
ARG 43 IHL 0.1 mL Rk i X T N 21 3 4N -8 B ~F
W b, FERAT 2351640, 35 CREF% 24 h Ja X Ptk
TR R %.
1.74 AR

KHEEIERZ RS (CLSD #EAFK) M7-A7 5
W, FESIIST. HIWrbRie: R IR, )
UL C A WIEAERL, TR (RS HOE B 1R
FEREAT AR B AT, 35 ‘CH5F% 24 h Jaxd AR T V& 1T
HOFHHEHF R0, 5 0.1% 0 BEBCTAS AT o R
ARG . S HUTE B A SR X B R I
FEZHRE R /N T, BRTAE BT 0.1% T T
PR I i PR B A KR L P PR N P B AR P
R T 0 B MR IR FE
1.7.5 %itFik

FEA LIS AN AT ZRPAT . R DA P

(mean) +Hr#EZE (sd) Fon, FZERZHWA LU L

FEA S E 7 5 0 B A S, p<0.05 B U BH A Se it

= )
=X

2 HR59H
2.1 BURAR i HY Ak

1.6e+07 -
1.4e+07
1.2e+07 |
P 1.0e+07 -
H# 8000000 -
6000000
4000000 -
2000000 -~ J

X X , VRV VST N VO v
10 20 30 40 50 60 70 80 90
I [h]
Bl 1 EFEEHIIM GC-NS RETREILE
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Table 1 Essential oil composition analysis results

i ot wen 0T TN Wi
EES

1 a-ARH B CyoHsO 0.03 3.73

2 FATABRH b C1oH3304 0.19

3 RAGES CsH,0 0.22

4 pAnihEE C1oH 50 1.24

5 B CyoH3O 0.47 11.88

6 KB C1oH;0 0.10

7 ik BE CyoH 50 0.22

8 AN Eo CyoHsO 0.85

9 trans-p-Mentha-2,8-diene CyoH;0 0.06

10 X W ERSF AR EE CoH1,0 0.32

11 Z RS CoH,,0 0.19

12 cis-4-thujanol CyoH;sO 0.02

TR

107



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.11

108

BER

13 KA CoH,50 0.27

14 B NS C1oH,50 0.22

15 Aotz C1oH,50 0.26 0.23
16 AR C1oH,c0 0.10

17 trans-Chrysanthenyl Acetate C,Hy00, 0.12

18 2-F A 3-T Hi-2-B% CsH,00 0.01

19 B B C1oH;50 0.05
20 vt CeH,,0 0.21
21 i CH;0 0.11
22 X TB; CsH,00 4.55
23 3-RAEE CoH,,0 0.05
22 A F C1oHy0 0.12
24 ZA AN CHgo 1.27
25 6-F Hh-5- R M2 B CsH,0 0.02
1 A A CeH,NO,S 0.04
2 i CisH3,0, 0.04

AR

1 ERE C,H,NO, 0.03
2 S CgHN 1.33
3 AR M C1HsN0, 0.03 12.72 0.01
4 curcuphenol C,HysNO, 0.87

5 R R-FATA C H N0, 0.06

6 o- Kt R H CyoHz3sNO 0.03

WAz
1 T AR R CeHy, 0.03
2 ETH CeHy4 0.06
RS

1 Ib 5y B H i B CyHis04 1.32

2 B h B CyHyO4 0.41

3 I FRERH i B Cs7Hs,0 0.40

4 LB AN B C1,Hy0, 0.05

5 Ml B Be C13H,60; 220
6 LB R Bg CoH 00, 9.31
7 Z A KA TR T Ee C13H,,04 3.39
8 P 85K By C14H,,0, 0.43
9 R 8 LB CoH 0, 0.43
10 LER AP C1oH,,0, 1.33
11 HpER TEE C3H,50; 6.35
12 AR F B CioH 20 0.58
13 AT REIR T B F B CsHoNO, 429
14 T8 g CeH 20, 0.01
15 T 8 F By CsH;s0, 0.44
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16 KA F B CgHgO4 0.33
17 LB St /% B CiiHsso 0.01
18 BT BE B CiiHsso 0.17
19 AT B Cy1Heso 1.20
20 LEEFEAL B Ci1Hsgoo 0.07
21 Phthalic acid,ethyl isoporpyl ester CoH;40, 0.05
22 AL+ — A B C1Hp0, 1.21
23 HPER S BE C14H 504 0.09
K, BE
B- A b CisHyy 0.22 0.66
2 *ATLIE CioHyy 0.04 5.29
3 a-1EE CisHyy 0.04 0.06
4 4- T AR KB CoH,00, 0.06
5 TR C;Hg 0.01 0.01
6 TAE CioH1,0, 0.65
7 Benzene,1-(1,5-dimethylhexyl)-4-meth CsHs 0.06
EES
= S L CsHy0 12.87
2 EE S CisHp0O 38.53
3 £ R Cy1H 404 20.36
4 ¥R AR CoH;00 0.03
5 K oy B CisHp 3.18
6 (Z)-y- K B 4B CisHy 0.37
7 W RN TR CsH,,0 0.49
8 P HER CioH160 0.04
9 9,10-dehydro-isolongifolene C5Hy605 0.03
10 L% AT R CioH140 0.01
11 W il CyH,0 0.36
S 5 By Ak CgH,0O 0.15
2 E AT IREE CioH150 0.04
3 144t %& CioH150 9.04
4 HORBE CioH150 0.19
8%
2§82 CyoHsg 0.38
2 B B2 CyHs00 0.96
1 FA B Ci4H150 1.26
2 a- TR A AREE CoHO 31.87
3 2- TR Ci6t30 0.50
4 S C;HsO 0.02
5 FrAR B CioH160 8.52
6 (B)-Ap#lk CoH,0 10.25
TR
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H#ER
7 S CioH;50 0.24
8 St Es CoH:0 0.65
WEE

1 ¥ CisHa 241 0.51
2 P-4TK M CsHpO 0.55 0.03 0.14
3 (E)-p-4ri% 25 Hs CsHy,0 0.15

4 himachalene CysHyy 0.20

5 B-7K I W CioHy6 2.95 0.94

6 o-E W CisHay 2.63

7 a-Dehydro-ar-himachalene CysHyy 0.07

8 TeAGI CisHay 0.11

9 o-Aa AR CisHay 0.38 0.32
10 Kt CisHay 0.42

11 R CioHis 2.39

12 a-Axih b CioHis 4.57

13 SHAR T CioHis 17.53

14 AN M BE-1 CioHis 0.78

15 TAL-3- b CioHis 0.11

16 A-cadinene CysHyy 0.03

17 o-Jk CioHis 2.17

18 - b CioHis 0.61

19 AN M CioHis 4.79
20 AR CioHis 2.76
21 P AEH CioHis 1.30
22 o-IK W CioHis 1.06
23 -7 B CisHy 0.09
24 (B)-p-&4a KM CisHy 0.04
25 1,3,5-Hexatriene CeHg 0.01
26 s CioHis 0.04
27 EXS: 0 CsHg 0.00
28 IR M CHio 0.06
29 p-Menth-3-ene CioHjs 0.08

30 B-BLAEN CisHa 0.10

31 Tricyclene CioHj 0.28

32 Pseudolimonene CioHi 0.04

33 a- B CsHoy 0.05 0.70
34 3,7,7-=F & —3R[4.1.0)&-3-H CioHy6 0.09

35 A-FEANHE CioHas 1.93
36 o-—FAEHH CisHyp, 0.26
37 Femra b CisHp 0.93
38 y-muurolene CysHys 0.97
39 A CisHay 0.09
40 p-raARH CisHay 0.08

BFR

110



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.11

H#ER
41 2H-2,4a-Ethanonaphthalene CisHoy 0.15
42 p-Himachalene CisHoy 0.27
43 B-EEwH CisHyy 0.44
44 o-Chamigrene CisHoy 0.92
HAb
1 Atk CoH,50 0.07 4.06
2 EE CioH,0 0.02
3 Cyclopentane C9H4S¢.CsHo.Fe 0.01
4 Terpinene 4-acetate C,Hy00, 0.08
5 BACT AT M C,H,O 0.06
6 BEMhE CoH,0 0.07
7 w4 % A CisHxO 0.44
8 1R B A CisHy0 4.73

R 2 ZiEEx Ol EHEE AR RN
Table 2 The diameter of three kinds of essential oils on the inhibition zone of tested bacteria (mm)

A AR R A A E¥Hh FURRBE SR E R
K8 2220£1.67 (++++) 8.01£0.07° (+) 8.11£0.09° (+) 14.20£0.95° (++)
RHEF AT 20.91£1.69" (++++) 9.82+0.23° (+) 8.83+0.21° (+) 12.31£1.18% (++)
A& EFBRE 20.10+£1.05% (4++++) 10.22+0.26° (++) 7.8440.68° (+) 13.40+0.82% (++)

Er MK PG HHEEG R, RATE R FERRIRTEAFRE, p<0.05.

22 RN T E RE

221 FPBHKE AP E R
N 2 Fow, FrEREDRE O = A R g,
R ANBERES) . SRFT . 2R T
PR R R B GS s BRIR AT b R <5 2 € 781 2 TR T 3
AN, HARBIARE. 10 mg/mL [IFLEREERR %
TEBONT - (i R Iy T i i i B 5 s E o R R
BRI BT ] o
222 RAEHRE
R 3 1PIEEAE M B I EM R E R
Table 3 Inhibitory effect of lemongrass essential oil on each

tested strain

ik A R/ (x107)
7 100 75 50 25
KA H / + +

A FI0AE / / + ++
cHkeRNHRE o+ o+
E O ABAK; PRAEAK, ARERT 0.1%% 4%
MHEZ; HARZEHAK, HHRAEKRS, AL, TAR.
WK 3 R, FrEsRs e KA, AL
A, M OEEERE R/ MIEIRE N 50x107°,
50x10°, 50x10°, /MBI N 1003107, 75x10°,
100x10°, Wi 4 PRSI KA, Fis

TRFE, & o BT ER B 0 B/ MR E N 100x10°,
75%10° . 200x10°, f /N A WK E A 200x10° .

100x10°, 300x10°. WK 5 Fiow, ZEHRSMR KT
P, MR, SR B AT ER B I R M B
N 500107, 300x10°. 300x10°, #/NAREKE N
500x10°, 800x10°. 600x10°. Jgf/E Ayt R i) 7L Bkt
BRIA 20 S B BT BRI /MBS 8 pg/mL,

/N RBEREEA 16 pg/mL.

< 4 FFE BN S EF AT ER

Table 4 Inhibitory effect of jasmine essential oil on each tested

strain
s i R/ (x10°)
HHRKE
300 200 100 75 50
KA / / +

HEF T / / / + o+
s¥HeHEHKRE /1 +
5 EHEERT S EMENEHER

Table 5 Inhibitory effect of turmeric essential oil on each tested

+ A

strain
Mo A EU(x10°
Pk ¢10)
600 500 400 300 200
KA E / /o A+

REF AR + o+ o+ 4+
eRERNHHRD / + o+ o+
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F R 2 2 NIV 90 22 BEORE T 0900 80 5 1 R L3
XA B AR TR (1) S IR RV B2 0.80 p/mL (800
ppm), PRI F S AT i, ks
IR MG VEREAT 79T, SASOH R 4518
XPEE, AN E ) 32 R o3 AT A T B AR SO 1y
(70.11%), X J B ) e /NIRRT FE IR A 22 5 (O
S O BRI MR 0.10 ul/mL), 43
PR, HnTREE B T X S Rl R A
[FIFEEL T 25508 RS AL s oy 22 5, AT 80
IR . PRSI NP IRR EHS N
PRI R I, 22 8BRS 2 FRO A T R 240 L )
TEAS, HARTHAREAE . TUIRG, R IN B A M ASE 1) o s 1k
A, NI, KEZIR. & BRI,
PRARA A SZRH, AR B 7 H0 5 (1 280

3 Zig

3.0 ASCRHERRE G 32 B o R AT i G B A
KRBT T b, 80k A A KRk 28
Iy, HrP LIS (38.53%) 2l (20.36%). %=
T (12.87%) =FRFESS NE, BAMEEER
B BRI (2.38%) & A7a SO 1) £ EL RS
RN (17.53%) F9BIE (12.72%) FrigE
(8.52%), E AL G (8.52%)
Sy RFTRE I 0 E BRHE R MRS (31.87% )+
FRERE (11.88%) LR (9.31%), BAHEE
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