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Abstract: Objective: To study the chemical components and antioxidant activity of Cymbopogon citratus essential oil and
investigate the effect of processing and storage conditions on its antibacterial stability. Methods: The essential oil was
extracted by steam distillation, and its chemical components were analyzed by GC-MS. The effects of temperature,
ultraviolet rays, pH, and CaCl, on the antibacterial activity were determined by filter-paper method and the antioxidant
activity was determined by the ABTS"™, DPPH- and O, - radical-scavenging assay and the reducing capacity for Fe’*.
Results: A total of 49 compounds were identified, and 12 compounds with contents greater than 1%, accounting for 88.11%,
with citral (26.73%), neral (18.57%), and f-myrcene (9.30%) as the main components. The essential oil of Cymbopogon
citratus showed strong antibacterial activity. The inhibitory effect against Staphylococcus aureus (25.43+0.24 mm) was
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better than that of Escherichia coli (23.54+0.67 mm) and Bacillus subtilis (18.33£0.03 mm) (P<0.05). The antibacterial

activity of the essential oil were stable under ultraviolet rays, but were unstable under different temperature and pH. The

antibacterial activity was stronger at low temperatures and acidic conditions, and CaCl, could increases the antibacterial

effect. The essential oil showed good antioxidant activity, the scavenging ability of ABTS"-, DPPH-, O, - and the reducing
ability of Fe*" increased with the concentration of essential oil (P<0.05), the IC4, of ABTS™, DPPH", O, - were 4.36, 7.09,
3.13 mg/mL, respectively, which were 6.92, 10.58 and 5.05 times of ascorbic acid. Conclusion: The essential oil of

Cymbopogon citratus has good antibacterial activity and antioxidant activity, high temperatures and alkaline conditions

should be avoided during storage and processing.

Key words: essential oil of Cymbopogon citratus; chemical component; antibacterial activity; stability; antioxidant activity
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GC 4% 1F : HP-5MS % 4 §i% 4+ ( 30 mx0.25 mmx
0.25 pm), #<: He, i 1.0 mL/min, £ 71 &
230 °C. FHEEF: ZIEIRE 50 °C, 4 min JFLL 5 °C/
min FHEE] 70 °C, H-LL 20 °C/min FFIEF] 120 °C,
10 °C/min F}i& %] 170 °C, 5 °C/min F}7& 5| 200 °C,
)5 L 40 °C/min FHER] 280 °C. MS 54 & FIH
> EL HLESHE 70 eV, BFIRIEAE 250 C.
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Fl—E 1Y CaCl, % (50 g/L, —HI L AL H))
T 2 mL ZEE0fH, L ARE W RE 2, IE ) RO
T HE 35 A 5] (IR FH 3% 50%) . CaCl, ¥ ) AR (5,
10, 15, 20, 25 g/L) MW, #% 1.2.3 1002 3B
WA, X RRL S ASITRG Y CaCl, -
1.2.5 HiEALiEE
1.2.5.1 ABTS'HHILIERAE M E SHZEDE
RN 1y I AR B, ¥ ABTS ¥ (7.4 mmol/
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JEHUE 12 h JEfE . IR IC /K 2B R 2
FEEEA 0.68~0.72(734 nm) . ¥ 3.9 mL ABTS ikt
WA 0.1 mL A [R]UR B ARSI AR s (2.5, 5.
10, 20. 40 mg/mL)R-G 5], EIRBIE NV 30 min
FUAE 734 nm AP WG . LABTIR iR Sk BH P
XTRE, 3D AR RFRR.

ABTS'H HIETERRE (%) = %xloo x (D

o A SRS AR SRS VTN R SGEE s A, SRS
IR ARG THAE &b T a3
1.2.5.2 DPPH H HILFEREEIME SFH i
LMy, % 2 mL A9 DPPH % # (0.2 mg/mL)

5 2 mL ANEIHRE SIS (5. 10, 20, 40, 80 mg/
mL)IR-E A, SR EE M 30 min J5 T I K
517 nm AMMEWZSCRE o AT LR A BHPEXT BE . 422
A2 TR R

DPPH H HH 35 BR 2 (%) = (1 - %

0

)XIOO

x

o A, AKETAR SIS S DPPH ISR &5
BRI 6B s A SRJG/K Z R TR S R & )5
PRI SR Ay i DPPH S W ANJo/K 2L ERR G S5 T
I SERE
1.2.5.3 HBEAE T A HLERGEDNE SH”
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SR (0.05 mol/L) TR 1, 25 °C Fi#4 20 min f5
MRUKIMA 1 mL AS [] BE (ARS Tl AR S i (2.5, 5.
10. 20. 40 mg/mL) 1 0.5 mL 14 4B 2% = MWy % &
(25 mmol/L), {8 &¥51E T 25 °C Fn#k 5 min,
JH 1 mL HCI(8 mol/L) % 1k ¥, 7E 425 nm b e
HIRSCRE . DAY ER A BT iR, #2520 3)
b SRz
A, -A,

AR BT 3 HIEE R E (%) = T

%100

A (3)

AP A, oh Tris-HCI 28 shi A SRS AR S i
WATINT SRS s A, APRE TARE SRR G
1.2.5.4 FeRJEAREIMIE S XN 1971k
FERS s, FHC 1.2 mL RS AR IS H (2.5, 5. 10,
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(0.2 mol/L, pH6.6), 3 mL K;[Fe(CN) (] I (1%),
50 °C J#k 20 min, FEAREIEHIA 3 mL =5 LRI
#(10%), 3000 r/min F &5.0> 10 min, B 2 mL EiF
W5 2 mL ZEM/KIR A, IMA 0.5 mL FeCl, I K
(0.1%), 2 5 min J5 T 700 nm &0 & 925G
B WOGEEERRIC, FRIARE S IR IRRE i ksR . PABT
PR A BT RE
1.3 HIEAIE

BRI S5 BT ah, A ey B =R, 45 5%
VIS EEPREZE RN . 2R Microsoft Excel 2013
& & . f#i JH IBM SPSS Statistics 26.0 % ] #£ 17
IC 5, (H APl )%, half maximal inhibitory concen-
tration) 7154, 3@ L BA R 2K 7 2557 HT (ANOVA) FIT S-
N-K Z 5 [WEHAT R EPESHT, 24 P<0.05 BFRIH %L
Pula e g 22 R,
2 BERSH
2.1 FEHMERS

R I P s 49 RS, 5 ERS 1Y
100%. Hoo, FHXT & EAE 1% LI BRI 12 14,
BT 88.11%, EZI MRS | S| s g
(2 1), Hrp, FF0HE(26.73%) AR AERE (18.57% ) 14
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Table 1 Composition of C. citratus essential oil
¥ oy CASH I3 F {23 ] (min) AR & (%)
1 B-AREN 000123-35-3 CoH g 10.0867 9.30
2 X HAE-1,3,8- =0 018368-95-1 CoHy, 10.6866 2.90
3 Iy 000078-70-6 C,oH,50 11.6807 2.70
4 2,6,6-=HH-1,4- 32 —-1-F 162376-82-1 C,oH,,0 11916 2.23
5 7- R 5E-3- 3 F k-6 A T 055050-40-3 C,oH,0 12.2806 4.05
6 TR e 1000414-18-0 - 12.5277 527
7 3,7- W 5E-3,6-F IR 055722-59-3 C,oH,0 12.7571 7.42
8 KA T ik 000119-36-8 C,H,0, 12.9865 3.35
9 2- P BE-5- S DR 9 - B - 14 PR 1000190-36-8 C,H,,0 13.2747 3.19
10 AL 000106-26-3 C,oH,0 13.5511 18.57
11 g 000106-24-1 CoH,50 13.6511 2.40
12 T 005392-40-5 CH,c0 13.9276 26.73

s, T 45.3%, FHIEE N AT a, 15
FEIE R EEE b, 38 BN [R5 S, RERFY
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S T A SRR PR FREOT S L KSR
BT PRI AL W) ) o
2.2 FIREREHAINEEM

FR S 2 n] 0L, Ay Ass SR v RIS SORE T R GE
3 Fh AL B R A Bm AR, —H 2R W
(P<0.05) . 428 (085 28 BREE AN AT TR G i 5 p
iEETE}FF@z 2, SHAFRIIEL 50% AR SRS I W A
JE% A O ZE AT TR AT A RS Tl AUER, XA B 4K

50% FAF Y AGE FORS TH D) Ay v A0k, 18 ARG b 1 4110 B

WP SR BEARSE . TEARSZEG P, B m A T RIS Vi
WO G d AR A ER PR AR FH i T R oA, T RE
o F T 2 G B PR A s B B 1 IR R 2
A, B 2% FQRAPE B A AN e L5 A RS MR 5 | 41
REFNAR RS 245, L IR GA G AN S e AT
RN RIS, K VG R AR 32 B AN PRI Y5
me, AR EEBR TR B 25 2 a2

23 ITEREFERIHIERE ST

2.3.1 #EaEtE  mE 1 AT, Mg R TSRO =
A PR V4 000 B P A i e B 1) TP v T S 2 S
(P<0.05), 24755 200 °C B HAER S5, #7
TEERURG W 0 R b, A AR EEE . F
Pist . K AZ TR PR G . 7-FF -3 -3 FH - 6- 27 s T2 Pt 3 o

21, B HOHERE ORITE ORI E

_ ¥
5 e
< i |
z,
"
ﬁ 6
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0 - i i i - B
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BT R B R 1 (%) 5 T
Fig.1 Antibacterial stability of C. citratus essential oil
after heating

VE: ARRIE E A AR /NE 5 R ] — TR A 25 Ak 2R 1] 22 S
7 (P<0.05), F 2~&] 5 [l

F 2 PEEEEOREIIT 3 R R A TG
Table 2  Antibacterial activity of C. citratus essential oils against three tested bacteria
i 7 B A2 (mm) FELE R MHEE# (mm) LR A A2 (mm) e,
SO AR 25.43+0.24" e AR 17.40+0.07° (0= 6.00+0.00 AU
PN 7R 23.54+0.67° e BERURR 16.840.18° (0= 6.00+0.00 AU
B AR A 18.33+0.03¢ B 13.86+0.04° rh 3 U 6.00+0.00 AU

TE: [A—3 B AN [ TR U A 235 22 53 (P<0). 05) 1ﬁ1f€lil$¢ﬁ*ﬁ(HJ@JUEWIVE’J#IJE*T(Eﬁ B BAR K T20 mm i BEU, 7E14~20 mmiZ [8] 4 fBURK,

8~14 mmZ (5] Ay BE AU, /T8 mm by A Uk
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TE 214~229 °C, F5FEEE . % Wifar-1,3,8- =4 . p-HEE
IS NSRS AR T 200 °C, 40~200 °C pUFLbER 2
AR G T T S S PR B o R SR e, A
TPV TEEREAR . P, e A RS e,
I R A i i SR A B TS P R

2.3.2 A EEME HIE 2 nTA, EAMR 5B RE ST
20. 40, 60, 80, 100 min J&, SFARL LML X
REAH L, A o Ty o = P BRI SR
R AR (P>0.05) , %45 - 5345 50
B2 AN KT A B PR RG RS PRS2 I 1 25 SR —
B, X R IR RO T S0 M HLA B R e Tk,
H R PR 2 R AR HORE T o 14 22 AR Sy S A I
FEAERE | p- A AR | XFHEfr-1,3,8- =05 . FFRREEAE, X
sl S YT SRS MRAFRRT A RE, 451 AN S KA
AR PRI, F A RORE v I TR, RTRASS A
SEHMRIEA TR THAL I

. B OMARE OXATH ORI

a a

a a a a a da

—a vh ca - 5 =
E 'I' - a! I i

15 a a a a a a

T EAE (mm)

Xﬂ‘ﬁé 20' 40” 60” 80. 100'
AR BRI TR (min)
B2 RN A B E R E PR AR IR

Fig.2 Antibacterial stability of C. citratus essential oil
after UV treatment

2.3.3 mRoRFsE Mt 3 AT, At BORS TR T
pH Xt = Fh & UL J8E VB0 BR 14 40 BRI PR S i ik S (P<
0.05) o AIF] pH Ay 47K X Lt A Fh 34 Jedm il 76,
P B AT RS T A B S PR A 2 J il T pH A T
PN Ao A AR T AR b . ME A A pH R
3~8 B, BEFE pH M I, 4 28 (048 25 BR A IR A AT
T AT B Bl AR i W va /) 2 pH>8 B, BESE pH 119

18 SIOHEERE o KIBFHE
O i 2EAFT R 8 X

Plada aby a

20l AR e

A JE B AT (mm)
Ne)

(=) [o8) o)}

Bl 3 RIA] pH AR AR BORS 0S4 RS M A S )
Fig.3 Antibacterial stability of C. citratus essential oil
with different pH

B4 OV A5 4 Rl B AR e B R (pH9) JE Y/
(pH10) . >4 pH 1 3 3K H] 10 B, Al w0 2P AT R 1Y
T EARZ W N o TERRVESRAE T, R a6
o5 H A OMEAE T, AR i 5 T 5 A Y
A FIAE B 45 G- FE pH10 B, RSyl = Fh ki
PEAP I RISCR e 2%, FRL R ] R0t A AR Bl
FH RSB Sy . PR, R TS RORS TN T
B AL PREE, NP ME SR

24 pH 2y 10 B, Frse RS A goek —Fi e
PRI RE T e, X AL T80 Befmi 45, (2
TE L0 AP BT I 45 R AH T o SEPAE Y R 55
SR R AIF ST R WY, pH S IR PR, B R Y A
SERWHNH], XFh 2RI i T B RS SRR R IR
FHefy pH M ARKSII Y pH, M-S 2 L B R I 7E
FRPERFRIE FIE# 2R K.
234 SEETRUEE WE 4, B 5 R, sl
H CaCl, X} 3 AT A — 5 R EE I, (e
YRS . BEFE CaCl, MR RSN, H1V B el ELAS B i
WaHK, 24 CaCl, Mk 25 g/L A, 4 25 €0 4 26 BR 1A
KN FF TR FIA 2 AT BB 90 B Pl AR S )
7.62+0.01. 7.46+0.05 Fil 6.83+0.08 mm. *4 CaCl, il
FAGE ORI S G P, F = A (B R (0 PR ASCR
B SR, 1T ELBERS Ca Wk BE A 3G n, 410 PR Pl AR ik
FHIER(P<0.05) o X5 BUA aH 452 B b s 45 R AH

10 - - S
O ORI ERE ORMATE DA 2T 3
~ 8 d c by da
E At e e PFR R
< Ul g g g
i
H 4
iH
=
=
0 KN KN KN o
0 15 20 25

CaCLFHHIRE (/L)
K4 CaCl, X =R HE T A RCR
Fig.4 Inhibitory effect of CaCl, on three tested bacteria

2413%,%@%7%}5}3% ORIAFFE DAL 2R
a
21 cb b B
d cb
T8 &d PR a
£ Un -

5 10 15 20 25
CaCLJFHKE (g/L)
&5 CaCl, XFH7A5 B Y0 DR 1 (14 52 T
Fig.5 Antibacterial stability of CaCl, on C. citratus
essential oil



. 184 - é’uﬁ&TWﬂ*ﬁ

2025 4F 3 A

el HIF AT B SR Ca® A B2 X 40 Pa 4 I 1t ol e
R, IS BN B SET S, LA S Ca® S5l AR g i R
Sy R T EAVE R, I AN B 4R T, SR T TR T
A TR R o AL AR B Al I A Y A AR
SRR ST R, Fe'' L Fe?' L K. Na' 35t eIy s
TP BEZSCR o PR, Fdss ks vl o7 FH 18 AR fef
HF, 72 R A B sl 2R v BT S 1 A S TR SR
24 MEMNEMH

FH & 6 AT, B A Fr s RORS T BT S B p 3 i,
HXF ABTS' . DPPH-. O, -0 B AN Fe¥ ik
JERE B8 T, AHGE 7 AS U IR A Bo R i i
9o YT ORI DT S R BE O 40 mg/mL B, X
ABTS" . O, -Fll Fe’ 75 %33 5 [RI e 2 (X BU A I i
A2 Y A F] 80 mg/mL, Ho%t DPPH-AJ7HE
% 7 55 )k B 00 B0 R i R AH 24 . BT IR Il R X

ABTS' -, DPPH-. O, -1 ICs, fH 43512} 0.63. 0.67.

0.62 mg/mL, M ORI XT =319 1C,, (H5351M
4.36. 7.09. 3.13 mg/mL, ZPLIAMAZ Y 6.92., 10.58
1 5.05 1%, N HIHREE (1C 5, 1H) /)N, s Hk 5
F H REAORE SR . N ICs, (BT, ASWFIT e

100
80t
&S
¥ 60r
&
i
10 40 b
wn
& 2y Jbs e g
2 ol —— PR I
—— PR ifLR
0 e
5 10 15 20 25 30 35 40
Y E (mg/mL)
(a) ABTS* {43
100 f — a
ab a %
80
g
bR 60
£ g0} ©
) st gt
20+ **T*%?E*E”'H
—— BRI R
0

5 10 15 20 25 30 35 40
¥ (mg/mL)

(c) O, -THBRE

ORI = o BEAO I BRAE 1 R/ IMKIK R O, >

ABTS"->DPPH- . 7RG WF 58 & AT SRS H

HRARIERR O, -, -OH FLUEPLEILEE ST, FHA5 4
BRI R T T AR A RE T 4 S, B A A

Hr S BT A E T 04 53 2 R A (26.73% ) Fil

FEAEIE(18.57%) o

TEFFIEE HORS I B AU TE PEPE A i, DPPH -7

BB, /RO XA I R BTG A

K5Il X DPPH H i 319 1Cs, 43 %4 3.48 mg/mL.
3.7 mg/mL. ZBEIFEEC FFSE A AN [R5 b i Ao Age

A5 rg DPPH A i BE 75 BR B A[F], 1C, 72 1.914~
3.178 mg/mL Z[a], KR BHESAEET S e s 1 ik —
s, TDASE H BT BRIl XT DPPH Y 1C, 75
10.49~14.87 mg/mL Z ], X} -OH ¥ 1Cs, 7E 16.48~
22.78 mg/mL Z [8] . #X #5545V B 5T & EEE Il A
CO, 2 B iy #7482 ¥ 8 9 X DPPH-. O, -#11-OH 114
ICs, 433124 3.237. 0.2724. 0.6615 mg/mL, {HBRAES)
A O, ->-OH>DPPH-, LI _LAF5EH, Frist 505 iih X
A0 BB EA TERRAE T, ELISBREE T 2 B W b
BUORFR, B IC s, (H G AMTERIAFAE 25 57, HF TR

KN S B 2E R
100
_ 80}
£
&
pid
< 40t
& s
5 ol —— pphE R
—— PRI iR
10 20 30 40 50 60 70 80
WP (mg/mL)
(b) DPPH -#5%
30, 22 2 a a
. a
25 b
C
201 /d
i e
215
=
1ot
—— PR I
0

5 10 15 20 25 30 35 40
W (mg/mL)
(d) Fe* i Jiifig

K6 FriEs bt bim it
Fig.6 Antioxidant activity of C. citratus essential oil

H: ARRVNG FHRFRR 227 B3 (P<0.05)

3 &g
AR L 2 A L PR B 6 25 1 SR, SR

AR ZE AR IORT I, 15950 0.72%, Mzt il

S5 E) 49 RSy, RN 100%, EE RS
R (26.73%) . FEAETE (18.57%) 1 B-H H: 44
(9.32%) o F745E HKE T FIAG TS W (AR R 4328 50%)



%465 5 o

WntE | S FPEEORTIM IR E AT - 185 -

o 22 PSP R BH MR PR A4 R A Al S8, 3 i
Vel ELAR Ay - 4 P (O] 25 BR TR >R A B >l 5 2R H AT
PH (P<0.05) o XA SRS W B T T TR . 5840
LIRS pH 5 Ca AbB S M B Fa e PRI, 45 1 3%
A =i BRTEEAES . Ca? MR RS, s s il =L
BB HOIN RS E P 585 MRS I TR A A2 oG il
RS PETCRE M, X AP A AR A R TG T
TFRFIH . Preafbscos 2 R FRBH, Fra EokE i HAS
F LAY BRAE J1 R Fe it JRifE 11 S e &,
HF [ R 3RAITERREES1°A: O, - >ABTS"->DPPH-,,

ABIFFER AT SRS I EA T TR s . SR
PR EVE . PUERIE VR ST, Sk moks A
AE AU BI7 T8 700 RN A AR i 2 R FH R A T K
PafEiR 22, B TAPE SR I B E 4, Ja 8k
P Ak XA AR SRS T A 28 Ak L MBS PR AT Ak
LK TISE .

© The Author(s) 2025. This is an Open Access article
distributed under the terms of the Creative Commons Attribution

License (https://creativecommons.org/licenses/by-nc-nd/4.0/).

S 3k

[1] ADLARD E R. Handbook of essential oils. science, technolo-
gy and applications [J]. Chromatographia, 2010, 72(9-10): 1021.
[2] LIUW N, SU E Z. Screening, evaluation and identification of
promising plant extracts for development of novel natural preserva-
tives[J]. Food Bioscience, 2024, 58: 1-9.
[3] YOUSUF B, WU 8, SIDDIQUI M W. Incorporating essential
oils or compounds derived thereof into edible coatings: Effect on
quality and shelf life of fresh/fresh-cut produce[J]. Trends in Food
Science and Technology, 2021, 108: 245-257.
[4] LIUQ, MENG X, LI'Y, et al. Antibacterial and antifungal ac-
tivities of spices[J]. International Journal of Molecular Sciences,
2017, 18(6): 1283.
[5] F3m, 5ok, R &5 LM AT L3R 1], R R At
% .2021,49(2):5-11. [LI Y L, LI L, FAN H Y. Resecarch
progress of essential oil of Cymbopogon citratus (DC.) Stapf[J].
Jiangsu Agricultural Sciences, 2021, 49(2): 5-11. ]
[6] FATIMAF, LIUZ W, ROSHINA R, et al. Uncovering the in-
dustrial potentials of lemongrass essential oil as a food preservative: A
review[J]. Antioxidants, 2022, 11(4): 720.
[7] VERONIKA V, HANA D, LUCIA G, et al. Cymbopogon cit-
ratus essential oil: Its application as an antimicrobial agent in food
preservation[J]. Agronomy, 2022, 12(1): 155.
[8] Bkrads, 43, ML, . R =05 4 ik e 4e 3 o
AR ], RS Tk, 2017,37(1): 141-148. [ OUYANG
T, YANG Q L, YAN H, et al. Chemical components analysis of the
volatile oil of Cymbopogon citrates (DC.) Stapf from different re-
gions[J]. Chemistry and Industry of Forest Products, 2017,37(1):
141-148. ]
(9] Brra4E, % 2@, RAEHK, F. RR Z A FHEL0ITE AR
RAeE LI XA = HA RS -4, 2018,30:65-70.

[ OUYANG T, HUANG X Y, YUAN J M, et al. Antibacterial and
antioxidant activities of the volatile oil of Cymbopogon citratus from
different regions[J]. Natural Product and Development, 2018, 30:
65-70. ]

[10] A3, 247, RER, 5. FFHHeRLIER CO, XRA
H AR A E RGBT ] F B AR A e A, 2015, 15: 98-103.
[ ZHAO J F, L1 Y, ZHANG S B, et al. Study of citronella essential
oil extraction with supercritical carbon dioxide and its antioxidant
activity [J]. China Food Additives, 2015, 15: 98—103. ]
(11 Zmedf, 200, £40, 5. & dad4Ht b e IR AL AL E 14
AR I, P B A& A A, 2020,31(7):27-35. [LIXJ, LTY,
DONG J, et al. Optimization of extraction process and antioxidant
activity of essential oil from needles of Pinus yunnanensis[J]. Chi-
na Food Additives, 2020, 31(7): 27-35. ]
[12] wmde, 7 &36, MBEIm, 5. L B Aol i R 551 & L3
B &AL B A E WA R (T). F B R & A e A, 2021, 32(10):
140-146. [ YANG L H, TANG Z H, YANG X N, et al. Analysis of
essential oil from the root of Litsea cubeba and its antibacterial and
antioxidant activities[J]. China Food Additives, 2021,32(10):
140-146. ]
(13 ] 23, 38, 30, F. BHE A X ORTERRAMIMLEH
% [J]. B %R, 2011,33(3):291-296. [ CHENG Z, LIU C, HE
W, et al. Study on the stability and antioxidation of anthocyanin
from purple sweet potato[J]. Acta Nutrimenta Sinica, 2011, 33(3):
291-296. |
[14] %, Ba, T, % 2R L RAMMEH R [T].
Ade T A, 2014, 35(15): 116-120. [LIUL, LIAO L, HU ] Z,
et al. Research of antioxidant activity of total flavonoids of corn
silk[J]. Science and Technology of Food Industry, 2014, 35(15):
116-120. ]
[15] #&F, SR, 5%, F =5 F EHus TR ERLE
R T[T, #l R A3, 2020,40(11): 115-120. [ XU Z P,
FAN Y H, HE L, et al. Essential oil content and chemical composi-
tion of citronella in Yunnan[J]. Chinese Journal of Tropical Agri-
culture, 2020, 40(11): 115-120. ]
[16] B2, & &30, T4, 5. ZAPE M a0 F R o BARIP
R L FRFN(T]. 28 T WAL, 2021, 42(21): 83-90.
[ SHI X C, CAO D H, L1 J, et al. Antioxidant and anti-inflammato-
ry activities of essential oils of three Cymbopogon plants[J]. Sci-
ence and Technology of Food Industry, 2021, 42(21): 83-90. |
[17] skt F, & T3k, 245, 5. 0 B @ kRS AT BRI LY
B E oo (1], F Bk S, 2017, 42(8): 15-20. [ ZHANG H
J, CAO Y B, LIU W, et al. Optimization of citronella oil extraction
technology by response surface method and its components analy-
sis[J]. China Condiment, 2017, 42(8): 15-20. ]
(18] 4, &0, R&F, & 4 2 5 . T b E R FAth
Sh A E AT R T, R & AT 5 T A, 2020, 41(3): 46-52.
[ NIU B, JIN C, LIANG J P, et al. Chemical constituents and an-
tibacterial activities of essential oils of Origanum, Citronella and
Clove in vitro[J]. Food Research and Development, 2020, 41(3):
46-52. ]
[19] Ash, TR, U0, F. &5 v EL BT R A HARIT
Fo A A E M [T, F R 25 ,2016,38(4): 841-845. [ZHAO L J,
WANG B, QIAO Y, et al. Chemical constituents and their antioxi-
dant activities in vitro of volatile oil from leaves of Cymbopogon cit-
ratus[J]. Chinese Traditional Patent Medicine, 2016, 38(4):
841-845. ]
[20] F4&, 48, 4k, . AT RERRTG R0 5 FE L H
A WA 547 (1], A A, 2021, 46(11): 218-223. [LUOT,
BAI J, XU X, et al. Comparison and analysis of volatile oil compo-
nents of Cymbopogon citratus based on different extraction[J].
Food Science and Technology, 2021, 46(11):218-223. ]
[21] CIMANGA K, KAMBU K, TONA L, et al. Correlation be-


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1365/s10337-010-1680-0
https://doi.org/10.1016/j.tifs.2021.01.016
https://doi.org/10.1016/j.tifs.2021.01.016
https://doi.org/10.3390/ijms18061283
https://doi.org/10.3390/agronomy12010155
https://doi.org/10.3969/j.issn.1006-2513.2015.10.010
https://doi.org/10.3969/j.issn.1006-2513.2015.10.010
https://doi.org/10.3969/j.issn.1000-9973.2017.08.004
https://doi.org/10.3969/j.issn.1000-9973.2017.08.004
https://doi.org/10.12161/j.issn.1005-6521.2020.03.009
https://doi.org/10.12161/j.issn.1005-6521.2020.03.009
https://doi.org/10.3969/j.issn.1005-9989.2021.11.spkj202111033
https://doi.org/10.3969/j.issn.1005-9989.2021.11.spkj202111033

- 186 - £ Tl B4

2025 4F 3 A

tween chemical composition and antibacterial activity of essential
oils of some aromatic medicinal plants growing in the Democratic
Republic of Congo[J]. J Ethnopharmacol, 2002, 79(2): 213-220.
[22] #F, Ihit, F20E, . o L5 1R A xR Sk i
I E A A ) e (1], R ek b X F F IR, 2021,
49(9):128-133. [ ZHUO Y, SUN W J, LI D H, et al. Effect of pro-
cessing and storage conditions on antimicrobial activity and func-
tional stability of essential oil of Pinus pumila pinecone[J]. Journal
of Northeast Forestry University, 2021, 49(9): 128—133. ]

[23] BAbm, 33k, eLi6r. 334 i 69 47 B 75 b fo f8 R 1
(U], &5 A 43 R343R, 2015, 34(12): 1332-1337. [ DUAN W
L,LIUY Q, BAO Y H. Study on antimicrobial activities and stabili-
ty of essential oil from Artemisia argyi[J]. Journal of Food Science
and Biotechnology, 2015, 34(12): 1332—1337. ]

[24] &Llesr, xS, 2L b md A4k ith 49 A48 75 0 48 B - 347K
ARAAMERBA LA H H R Fo B [J]. R KX F FIR,
2018,46(10): 54-58. [ BAO Y H, LIU W L. Extraction of Pinus
tabulaeformis needles essential oils by ultrasoni-assisted salting-out
hydrodistillation and its antibacterial effect and stability [J]. Journal
of Northeast Forestry University, 2018, 46(10): 54-58. ]

[25] 3k, fRsbak, AR Z, % AL EH bk oM ) B & AR
EMeH R U] FER SRR mA, 2019,30(11):49-54. [AI W,
HOU H B, XIA T L, et al. Study on antibacterial activity and stabili-
ty of edible Rhynchanthus beesianus essential oil in vitro China[J].
Food Additives, 2019, 30(11): 49-54. ]

[26] F4w%, 5%, Rk, 5. 4 APt AR RS 1 7SR S A4S
M FT R ], AT K F FIROA RAF M), 2012,39(3):
81-85. [LIY N, LU F, LIANG H, et al. The antimicrobial activity
of four essential oils and their stabilities[J]. Journal of Beijing Uni-
versity of Chemical Technology (Natural Science), 2012, 39(3): 81—
85. ]

[27] #sde, R, T K ARG HEH HRE
0 A7 E o AR BRI R & 5 AL, 2021, 37(11):
148-152. [ YANG A H, SONG S S, WANG W W. Antibacterial
activity and stability of Polygonum chinense Linn. extracts on the
Staphylococcus aureus [J]. Food and Machinery, 2021, 37(11): 148~
152.]

[28] Mk, £F %, FR, F.A-RIH GRS 2T A BALRE
A e ], & S A 40,2010,35(11):311-316. [ YANG X,
JIANG Z T, LI R, et al. Analysis of volatile oil in Cymbopogon cit-
ratus and its antioxidant activities and free radical scavenging poten-
tial[J]. Food Science and Technology, 2010, 35(11): 311-316. ]
[29] R27, vtaik, 5%, % ) H55hmasFEETE
BEnk B ARG RE ] HHIE XS aRAFFR,
2020, 43(1): 63-67. [ LIANG F, YE H S, GONG Z Q, et al. Study
on the quality evaluation and free radical scavenging capacity of
Cymbopogon citratus from Guangxi and Yunnan Provinces[J].
Journal of Natural Science of Hunan Normal University, 2020,
43(1): 63-67. ]


https://doi.org/10.1016/S0378-8741(01)00384-1
https://doi.org/10.3969/j.issn.1673-1689.2015.12.016
https://doi.org/10.3969/j.issn.1673-1689.2015.12.016
https://doi.org/10.3969/j.issn.1673-1689.2015.12.016

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 精油的提取
	1.2.2 化学成分分析
	1.2.3 抑菌活性测定
	1.2.4 抑菌活性稳定性测定
	1.2.4.1 热稳定性测定
	1.2.4.2 紫外稳定性测定
	1.2.4.3 酸碱稳定性
	1.2.4.4 CaCl2对抑菌稳定性的影响

	1.2.5 抗氧化活性
	1.2.5.1 ABTS+自由基清除能力测定
	1.2.5.2 DPPH自由基清除能力测定
	1.2.5.3 超氧阴离子自由基清除能力测定
	1.2.5.4 Fe3+还原能力测定


	1.3 数据处理

	2 结果与分析
	2.1 精油的化学成分
	2.2 柠檬草精油的抑菌活性
	2.3 柠檬草精油的抑菌稳定性分析
	2.3.1 热稳定性
	2.3.2 紫外稳定性
	2.3.3 酸碱稳定性
	2.3.4 金属离子稳定性

	2.4 抗氧化活性

	3 结论
	参考文献

