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Abstract: The pulp of berry fruits is juicy and rich in nutrition; however, it isprone to pathogen growth after harvest, which can lead to
spoilage and deterioration. Thus, antimicrobial research on pathogenic microorganisms in berries is key to berry preservation. Plant essential
oilsare important secondary metabolites of natural plants with a wide range of antimicrobial activities. The sources and main active components
of natural plant essential oils are summarized in this paper. Recent researchon the antimicrobialmechanisms of natural plant essential oils
againstpathogenic microorganisms was collated to review the research progress on the application of different essential oils in the preservation of
berry fruits and evaluate the safety of plant essential oils in berry preservation. Our findings canprovide a new approach for the replacement of
traditional preservatives with natural biological resources.
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Table 1 The main active components of plant essential oils and their bacteriostasis to common pathogens in berries

AR A 2 EX ity EBE MRS RRFFE T ERIEHREY T
A TR . RIOHRITH .
KA N i SFE S HORER A . e b% [11]
%)% RE B TR
oM Y 771 BR W BEY. F8 [12]
J&T A+ e - . - - e
|2 A BEA A, a-FM . B-TRM BE AHTOH . AL FIATE [13]
LR
Eﬂ:j;ﬁ“‘ - A A A e
4 2 4k % B M i 2 WITRE . AWAE [13]
4ER
J& T H+ 23 HAZMBOIE A AR
H ik FHh Hik A -k L- CEA R B 14
R swman “ A o HEFRATE . RIS 14l
J& A+ 23 AT MBOIE A AR
T it THE TP, a-kh. 18-48tE 14
A 200 “ - b WA . NI 14l
AT - BT P e HTwE. IR REE. RE [15]
ek A L. . . -
T A - TR T A BRI A AR TIREA [16]
A
AT S N
R T2 B i R 17
B\ AR
RARF
WS i Aot A [18]
5%
w2 A XATE . Efa4E508 .
W 2 EAh ANhEE, ) SR kA AAE 19
P nanm TR AT IR A 1]
EAHh ol 5% BE & ZhE. BER [20]
HHAE B
BhAsHE ;;% Bfs AL, g S L4k wE 21]
. & A+ e . ) . , _
ERF M . FTRE SAERR . TR AEAY KA @A SRR . T [22]
ERESE
A
& Atk EEN AN, DARLE 2t MATE . $REFE. KT [23]
HARF R
N oA .
R o TR b Sl X AARE KIFATE [24]
FiiAt ‘ _
ot i’_iz g O HotEr, A58 BRE RMARKE. NOREFZSE 25
5
LA4
T # BESRE. B AR BE HEE. wEH [26]
HA% B

FEYIREH (essential oils, EOs), XHREMGH. 75
AR A, MEAIRIAE. i R, ey
DAZETE . sy e i, & TN ke
U, B — e AR RIS 0 A 1 A
BRSS9 R A M B ARG R, R

TRHRIE . RIRAMR. AT A 5 52y 155
R, WATKOR. B, BRI BRI, (0
e, AHYFIRBUSAS R . B RL R B A,
HA S SR BRI A T REXT A LSRR B
IR, AL, 7R R AR AR X S SRk

353



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.8

ATICAEOREEI ANl o3 2 8] (Bl (R P AT e A2 B
I AT REERACR , ] DL HAR R ISR 5 45
il BN AR EMRE s — RS i (. ax
GV NN Tl & i) N U P Sl
TR . R A R AGE SRR AE IR N S ERR
JEWAR X — IR, S5 LA R AR RS X S
AYHIENLR T TR, JERIE R RIOKRE
FHREAIPR i e CRAFRIE S BUIRBEAT 73 il JRH T
FEPIREIESR R OREE R R RS, DU R HIh R
Hop s e 2%

1 EE MR AR S

TR DR IR EE R — P, TEAEYREER,
AR TR 25 32 o E . ARSI 75 BRI
JERGERRIEVER AN, BAERNM. misEkE
R, JERAMER A Bk, AT AR o R
WA, B NIRA B RS RAR R H
R LR SRR I R SRRIRT iZ, & 17000 25
FEMEYIRES A, W E TR EY R BE

Bl 28R BREIRE ERAGRIALAED,
SRR SR AT RS 0RO F H B i DOk,
YIRS O Z T2, DA ek, Rk
AL, YIRS R By R, B 100 2
T, EERERER. BESS. WKL WK, AEEE. ik
K&, RZRr BAGENL. Pl JURTEZJ5m
FIEiErE. Horb, REERRE A RIRIN R 77
R ZORIE, PR BA R Rw RN . %
JAEAIR I A 3 B RS B X e SR v AL PR i T
IR FH IR 1 B

2 BRI RN E YR HIE 3R

M TR ORI RERAL EANR], FrCAst
XA [ (R S A M LR AN AR, ARSI Tk
EIONE FIRE A R AR Al 1 FoRBT. Rk
U E A F AL EZARIE DY AN (1D
WA R A s (20 SEma i P AE R 50 15 1
(3) ZHALAEREACH: (4) BRI R R R 22 A7) 24
ERICESTOR

-%;‘4 (XXX

e
e
o

- =

[din:d
L2
TRIAA =

KEENE H'i';mlt.ammm
ot ===

[
o mmEe,

- :" (=2
AT sanallnss ™ seaan
‘*"Eiéaﬂlll‘!i?“i““
TR Kt
43

?55'13 WO

QS #EAK R (quorum sensing)
FtsZ. £ 4R05 B U [ (filamentous temperature-sensitive protein Z)

B 1 {EIRE AR MR E A S s AL
Fig.1 Target and antibacterial mechanism of plant essential oil on microorganisms?”

21 BEmARE L AEWEEA

FELPRE I AT DU I AR R A M AR, A
HREE R A B, AN TR, B I
WAL, IR BHIEERCR o JERLBIR A b B
75 HIENE. RN 3 MO EUER TR R A YRR
HiE, AR o e A M B R ZE . Song

354

SN SR R AL FEL 14 2 CO R AT R B T SOk
FERZE TR, MR AR A3, SEERA
TEANFEH, T R R R AR 52 3
WK, AT SEEUMER T . UGN R g .
AR A TR AL, AR A
BRER TOCHRLKRSERE A, RIAIZRAE T
DNA F& 54 45 R A AL AR AT iR



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.8

B TR R A A VD T IR AL, SRR K172
5 PO 111 g [ L R R N e e 27 X ol G
SRR KR ZARE DN ZARA,  FFxHIR
WCFRRS s ARSI % 22 ORISR R, AT R
SHUMTA BRI e B AR RS 534b, BL1.00 g/L
WA AL A A EE S 60 h J5 (b3
4D, [N IREAT I A A S A B s [ A
RePRZH B-1,3-7 SRAEREAN JL T S PAAH b A T
BTt HE AR ) E AR R B-1,3 - RBEA LT
JRAE T B2 MRR, SRR EsLrL.

22 REMBAE G FAENEEA

T SR AE I FE A SE AR IR B B o, AR A —
ANSZRARA BN, # 2 R AL 5T I TR SR
K SR EE I AR T . FEADRE i
AMER] AR LR A IR S e 28544, 3 m LA ik
RIRIL, FHIEEERE . T A P sz 40
FHIREEDR R B F B ERIE, 3R PEASAH OGNl
E BC I RAE TR E R, B E A PRI &
Wb, PR EPEPY. Rodrigo 25PPHIESE T T EKS
IR LA A OO 2 VR AL, 25 5 s Pl
R I A% A AN SR 5 >k 5 S A T, JF ELAT
DI laed B[R\ lipA FEFFN metP FEH (Fwht 4@
) =ANERRFREERAE T E, L2FIREIESR.
Tagliati PR F RIUE B& . FA MIEFE LN
ATEBAEHTEAR, (#5550 E S
FasetE R A2 . RS R T I AR A
XTELEFHO A BUEAE YL th & 1) DNA A1 RNA
RIAEY) S AR 32 2 35500 B 1A SRR A
PE LSRR ARG R Z BB 5o G 2 2T AR
o p 1PN I I o e S ) SN L vefat
JREEACHIK T2 B R4 KSR 8 A PR A5 152
W WIAEEREAR,  FF HXT DNA [ EARIE AL S A
A

23 KR AR R E I 1A

TRARE WA Iy AN EE X 2 i 5 A A 0 A AR
2, RAEIMBEAER . Qian S I FCRINA HEIR AT LA
AR BRIV AT AR ATP RREZ . B
E AT B ATP & RS, SEmatr i
hgte, BT RREAERE. F5h, BT LR
PRrE VA S AT LA A A, SRS
LA A, DU PR SR N, 2ok
[fThAE AL EANAE T, AT R AL ATP
I ZDR, SRR IR AT S, 0 LRI

TR T A 2R MR TR e B AR P A
TER, 28R/ RERS SN & i ATP SR s g A
KHERy ATP & B HIEYE. JF 7T RE S| AR4H A 21
W, I BUR 37, SBORMERELDY. XLk
TR S T SR AE M TS G, e AT 7
JERERIE K

24 FRINE L Fn) kT A

AR SR A M B 22 s T AR KA O, IR
LA AR SR PRI AR 1ok LIS 21 SELT5 S A= 42 11
AKETA . H AT N AN AR 22 DA R AR
KIS ST 7R (1) £ H 2245 . Bomfim
a5 NIRRT B e — 52 IR T RS A R A 25
b, FERINE LK, LRI,
I3 A B R R FE 2 A1 BE S 7 B 22 R AR TR ) I L
KA. TPERER G A A U8 LR 7 i AR TR
FEAS B AR R R . T A4S BRI RS B /K
PE, JEPH] 3 R R E LA KA TR, IR T
WIS, AR, ) #xaEfT.
RS AR E ) B I B A7, AR BRI, B
MM, BT I0E, RIS NK
FEJ9 15 uL/mLoHS2, SAERUE I EN 8 uL/mL i,
% B B 22 A KA 1 % s Al X S
B B AR (1) AR BRSO AS [R] A B
ZE5t, UG FE R T (A B R A —

3 EMREHBAERRREPIINA

3.1 AR i R B9 R B

TR MAE SRR EF R S 2 AP Fh, —2fE
YIRE I EBE T R A OREE, AR R
WCLH & FH T ARG, . Thalegar 21 HIFFT T AT R
FER T B SR RO AT AR R 53 i o A B v 2k
SRR, AL TR B A R R B 5 )
BN B A B DA ROER . X AR 5 R SRSk
RIEBSATTATE, WARRIH AR ERH, R
SRR R AR HAh, A& 2
IR v DL R TEAur RS Ve P (R A B R R ORI R . KR
PAIRE, SRGERFREN) Ve &, Wb 1
MZ M kid e, PR, midERE ST E )
TR PUEACERREYER N RS, TSRt (A R
ATy g

32 i G RRPRERF K FE R EEE A AR
HAT, VUM EERE, SOV, 24, B

355



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.8

B, gk fe i ey A 3 T A i R
(i E AR, 7 Valverde 25 4T (1) — Wit 5 o,
KRR BNGE T &M B Ak Bk
(% 0.5 mL) MIEZFFLIUAREELET, 7E1 CHyH
I 2R NI 35 do AEARHIB G S B/ TR
LRI, B, BERE, B TR R
REFRING . SR, (EFT AR5 AR NS
W, (FARPRIE . RS shss 74, REE a0
FEAE AT 0. 2% WA BRI ZE & 5%~10% O,
A1 10%~15% CO, TIARLALAE 4+1 'C TG 3+ 64 9.
12, 15, 18 F121d, Z5RFIRMSIREEEFEE
RS N 0] LA S| R R A I 2, LRI
TR KT IE KR 18 d, R LA (I BT S iR N
X T R -5 R b PS8 P e 2 RN S R 1) 3 UK B A
Ko

3.3 AR AR AR T OR 1 A

TR HEBAR IR ER 7T R P AT 5
i, TR A R . U > TR
JHASE P R (e A R A DGR B i, H SRR
ARSI A oy R, TR, KRS
BRERE IR RS p e 9+ BRI MG, 1
I [ A RAERIALE PRI ST R
HIEACIE R OREE S ] 72 5 CHABAFATE TR T T
AR T SR EGUK IR AR A CREERCR,, R BT
VETERI SR WAL pH H . SRMANLEAETE
CEEINE, TR T AR T R AR I R
SeETT DA Jl D IR AN B T OO, SR ORBUYII
PER AR A RECE A KA, BEASRAEANR
[FEAL AN B A Cheng S MK PURERE M NG
HRHERPRAAT IR, IR R A i 22
TG R OREE TR, AT i) €0 Y BT Ak
W, BFIGTEPTEACIREE H . 55— Tt s,
KT IEEE LT B RSoEH,  FeREREN
= IRBERINSZI, 8 T AR 7 R AR L
B o 0 WEEBR S i vh 2 ARG 3 Fh R B R
MBEER], 5 CIET YRR SR LI A IS )
JREE &, SESERIA, FEAUIIEK S 12d, JF
HSXRARLE, Bk Al RRE RS2 1 471
TRFEP, ORI IREETF BT R IR BE i
Fefifle PRlE, FEEAHEACR IR BUNIN RIS, XL
VIR LR AR A R KRB AR o

3.4 AR A6 R IR R EHE R A
ErRITE IR A T A R AT AT K SR A8 i [

356

WA, BAPUEMPTETER, BiER RPN
JEETNC, 5 R B FEE b DR A7 S S ey M RN A o
Perdones 5 I FUKE g il - 72 SRMI T B S A AL
TR R AREE, AR OR Fr 32 A XK
JRESAC G SR, KRIRES ARSI R, X
VOHIFE— B A A X B SRE it R . KUK
PE#AG B S ABURAE ]« Mei 5B IS AT 4k 3R
E AR A ST T, B A B A 2 SR 8 AN
B2 R ARG HOMEIE R o AT P I AT 4R+ 1% [
PANE AL %], FEREAF I RE P ORER R TR VR E o
He%5 DI AL LASE B AAME, LA BERRANRIW Stk T
B U ARSI R, TSR OR L)
VL, A T AT PR, T A IR N0.5%
I, AT R R I S BAT B I DR VEA )22k B . X
PEBE R PREEIRIG R Y], HAREERCR BEIA B F 2 4
HABSIIREE R T T -

3.5 AR B Ak 4R FLIRAR B 1E BT R

B 7 BT R USRS, GORFLIBOE R
RN TR YRS RS e AR . BT LGRS 103
TN T IR R A, ARV NGE TR RS LS
UITE B bR BRSSO T R R XS Dk, PRtk
PORFLIBHI AL FE AL A R PiEEE. B
A, KSR I E LTS T L e AR N
TR R JEPY. Oh 2RI zh & m AL FE (DHP)
ARG S RENRE S (HSM) HARGI& TS H
HEE R R AT ER T AR I, 43Xt 4 °C
A 25 Chtfr A LRI RZEVD T IR A T HI B S
FIME . HARMAEERE A AHIL, DHP g0KIHRE
HSM 4K FLIBER Z G R0k 1 4 % 2% SRk 7
PRI KA S . FREEE . AT
¥ (SSC) FIFUAALIENE (DPPH) . Hf Z00hk
T PRV AN A RG220 S oK AL
SRS T T AR RN K AT o RGBS 1. )
AN E N SGE S Y R AE K R i ek, 38
RAF MR . S E E AT AR KA
BEIETE. SRS, P VRIE IR SIS T Ak
DM R AL T 2 DhRE M, A2 FLAE IR SR AR
T AR R A B 7 AR A T I

4 FFEMEIARERINE

4.1 MK T A%

TEYRE SRR BT AVt &4, xHEEE
PRAEDISEIA R, AT e, HRILUR,



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.8

Y —BRNEETE P AR BRI — 7, KA
N4 (generally recognized as safe, GRAS) 7P,
BEETH 9 T SR In,  Re RAR T il i e A8 43
SOMEEL. F, BRI RS I
WA RE PR O R e Horh Bz 2
A U E PR 2 Ol T AR T ) R AT
TR, DAAAEPDRE I b i e N R A 7y
(A BRI AR A2z A FH A8 A g sk R R
> S5 1 T R A e £ TS FH 2% R IR 22 4
EA NS, B TR IR S Y, YA AT
RES A ZIML Ry, SECEYIRSIM SR A T %,
R FOH TR e, Sl . (3 HENX
— U e A SERIE .

42 FERX)E RE R R

BT E AR R, . PTHAE, X PR
B SR TE AR RENE o FER R e R,
WURAEAE EEAMILA) R DR,  FERREEE O T, KURRS
TH SRR AR A K bRt ARG 1E
AT (7 °C) MR EERATENG, KA E
AR R BT AR RE, RIUE I RS BN h 5 T LA
ATk TS 2 USRAT S TR o AE B G N 1 PR IR
TR SR HAE R PTE LR R
BT RKFEm . BT LA S AN ) (2 R 6 A3 P A
MR E . Jahani 25 E ARG IBATRRORS [
BT BT, BRSO AR, JER EAIA R
AR, EARREE RS, Zad 33 d R, ALK
A E ARG, BRI AR ERR T 12.5%, =
AR EER A — 2R, XA T RENTE YRR
MIEHT A 5. PRIILAE IS PR RS oo S SRSt T DR
I, ANFI AR DU AE T A T e 2 S BUREPERE
AR . Siriwardana 25 HEA T I B o
KT D B A B A R o, F T
HAL N nkiE, Fxr& Rt g — 2k
PHERT, TH RS A 2 B T ey, ]
RE PR A 2 Sk e v 75 2 R A ORI o 25 B
ARG Er YIS IFI T BV TEe BR AT DARARAIRT
JEE AR .

43 KT E

TEYPRE o D EO AL 2 R SR R, s .
HPEA pH {H. FEEIUT, A& SEURIH AV
WEMENIE A E e, e T S ik
BAER MR Ry AN, — SR FEAFN pH H
TAREARRE, IR, eEREMIR P RE S

Orfi, TSR EOE R, A8 ARG
SRIVTHI RN HAF A —E DR, NAZIRGEA R
SRR S AR MR T REEDTTT . FRMTEREAE. 12
AN LA AT LUE A B AR R OR Y, 1AM AT
G B FPYIEAL A R R (RN, 38 AT DA i R
Wk, FERIECAKBIER AR, Fob, BabkdiE
KGO BARTT CAGAR RO M 7y, K PR EE DR B
S KRR JEH, B s Bep b
ESE S NVASICR L b ONETE /YD) i O 5]
B FRTAS T o A A AR A AR 3 SR B A 7L
BAVFLI B EATR VSR KIEE 7 R4,
DX R A P R .

5 ZitERE

5.1 RAITIROREET B A 27 B T DR 772 £ b AT
WA TSR RIS, RIS ] TR
TREERTT T RIFRCR . BRI RS AT
PIERRIRIT FLIZRN, A5 H T AR S Y Ry
RS KRB R HURFER AL, R HLE R
SEAUI. FI8h, TEARRX THEYAE A& AR R
B S HE R EOR REI 22 e, TR e R
AF T SRS UK BOR CREETTTI SR BT T B AT
52 FRMBAMEE T, AN XA
BRI = A — B AN . T AERERA AN R R
(RIS RAEAT OREERT, AT DL I RS MR IR AU %)
PERIREATEESE, Al AR BRI — 7 L
FEXPAMBIAEO R B2, il ZEE AL A
FHBEORY AT LA AN 2R A RO, P i Heom
FURIXIR . A RO TS 3 R SRR,
FRBOTTRERFF AT IORFYE . 298K, FEORRPHTEEI
SRR 5 T AR ARt T (2R R LR
BAAPRISAL Brdh b R IR ASRA . N TR .
AR, YR e, R R, PREERCR
R, KT BRI OREE

A AR

[1] Amanda R, Charles F M, Ibrahim M A, et al. Application of
solvent pH under pressurized conditions using accelerated
solvent extraction and green solvents to extract phytonutrients
from wild berries [J]. Food Bioscience, 2022, 47: 101471

[2] M AR SO, A A 7 ek s S b DX DO A B A 2R B 7 R
BRI RIS PR3 0 A 0] 8 - A Tl 2021,
47(10):229-234
SUN Qing, XU Wenhua, ZHOU Huakun. Analysis of

nutritional and bioactive components of four wild Ribes

357



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.8

[10]

[11]

[13]

358

berries in the Qinghai-Tibet plateau [J]. Food and
Fermentation Industries, 2021, 47(10): 229-234

Siddique A A, Gupta P, Singh S, et al. Antioxidant,
antimicrobial activities and comparative analysis of the
composition of essential oils of leaf, stem, flower and aerial
part of Nepeta hindostana [J]. Plant Biosystems, 2019, 153(2):
242-249

Falleh H, Jemaa M B, Saada M, et al. Essential oils: a
promising eco-friendly food preservative [J]. Food Chemistry,
2020, 330: 127-268

Mangalagiri N P, Panditi S K, Jeevigunta N. Antimicrobial
activity of essential plant oils and their major components [J].
Heliyon, 2021, 7(4): 06835

Akpa B, Cg C, Assd E, et al. Essential oils from the genus
Thymus as antimicrobial food preservatives: progress in their
use as nano-emulsions a new paradigm [J]. Trends in Food
Science & Technology, 2021, 111: 426-441

T BB AR FAEHRE i AR FLB ) 2 B A e
WHFE[D]. M /R ARl K 22,2021

WANG Xuewei. Preparation and antibacterial activity of black
pine needle essential oil nano-emulsion [D]. Harbin: Northeast
Forestry University, 2021

Ni Z J, Wang X, Shen Y, et al. Recent updates on the
chemistry, bioactivities, mode of action, and industrial
applications of plant essential oils [J]. Trends in Food Science
& Technology, 2021, 110(1): 78-89

Wan M, Khamis S. Chemical composition of the essential oil
of Diospyros argentea [J]. Chemistry of Natural Compounds,
2021, 57(3): 556-557

Lopez-Reyes J G, Spadaro D, Prelle A, et al. Efficacy of plant
essential oils on postharvest control of rots caused by fungi on
different stone fruits in vivo [J]. Journal of Food Protection,
2013, 76(4): 631

Taghavi T, Kim C, Rahemi A. Role of natural volatiles and

essential oils in extending shelf life and controlling postharvest

microorganisms of small fruits [J]. Microorganisms, 2018, 6(4):

104

Gomes M, Cardoso M D G, Guimares A C G, et al. Effect of
edible coatings with essential oils on the quality of red
raspberries over shelf-life [J]. Journal of the Science of Food
and Agriculture, 2017, 97(3): 929-938

Barbosa L N, Alves F C B, Andrade B F M T, et al
Proteomic analysis and antibacterial resistance mechanisms
of Salmonella enteritidis submitted to the inhibitory effect of

Origanum vulgare essential oil, thymol and carvacrol [J].

[14]

[15]

[17]

[19]

[20]

[21]

[22]

Journal of Proteomics, 2020, 214: 103-625

Bai T, Baryluk A, Sieniawska E. Application of mixture
design for optimum antioxidant activity of mixtures of
essential oils from Ocimum basilicum L. and Rosmarinus
officinalis L [J]. Industrial Crops & Products, 2018, 115: 52-61
Yan J Q, Wu H, Shi F, Wang H L, et al. Antifungal activity
screening for mint and thyme essential oils against Rhizopus
stolonifer and their application in postharvest preservation of
strawberry and peach fruits [J].
Microbiology, 2020, 130(6): 1993-2007
Somrani M, Debbabi H, Palop A. Antibacterial and antibiofilm

Journal of Applied

activity of essential oil of clove against Listeria
monocytogenes and Salmonella enteritidis [J]. Food Science
and Technology International, 2021, 12: 10820132211013273
Tzortzakis N, Chrysargyris A, Sivakumar D, et al. Vapour or
dipping applications of methyl jasmonate, vinegar and sage oil
for pepper fruit sanitation towards grey mould [J]. Postharvest
Biology & Technology, 2016, 118: 120-127

Naecem A, Abbas T, Ali T M, et al. Effect of guar gum
coatings containing essential oils on shelf life and nutritional
quality of green-unripe mangoes during low temperature
Journal  of

storage  [J].  International

Macromolecules, 2018, 113: 403-410

Biological

Sukcharoen O, Sirirote P, Thanaboripat D. Inhibitory activities
of Myristica fragrans essential oil on aflatoxigenic strains [J].
Biotropia, 2019, 1: 16-22

Maria G L, Pautt Y M, Albis A, et al. Assessment of
chitosan-rue (Ruta graveolens L.) essential oil-based coatings
on refrigerated cape gooseberry (Physalis peruviana L.)
quality [J]. Applied Sciences, 2020, 10(8): 2684

Olayinka I. Combined impact of peppermint oil and lime oil
on mangosteen fruit ripening and mold growth using closed
system [J]. Postharvest Biology and Technology, 2021, 175C:
111488

Sun X, Wang J, Zhang H, et al. Development of functional
gelatin-based composite films incorporating oil-in-water

lavender essential oil nano-emulsions: effects on
physicochemical properties and cherry tomatoes preservation
[J]. LWT- Food Science and Technology, 2021, 142: 110987
Liu H X, Zhao HF, Lyu L F, et al. Synergistic effect of natural
antifungal agents for postharvest diseases of blackberry fruits
[J]. Journal of the Science of Food & Agriculture, 2019, 99(7):
3343-3349

Wei Y, Shao X, Feng X, et al. Effect of preharvest application

of tea tree oil on strawberry fruit quality parameters and



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.8

[25]

[29]

[30]

(31]

[32]

possible disease resistance mechanisms [J]. Scientia
Horticulturae, 2018, 241: 18-28

Cai Y Q, Zhang H, Zhao Y, et al. Effect of composite coating
of rose essential oil and chitosan on fresh-keeping of
strawberry [J]. Chinese Fruit and Vegetable, 2021, 41(6):
61-66

Aloui H K, Khwaldia L, Sanchez G, et al. Alginate coatings
containing grapefruit essential oil or grapefruit seed extract for
grapes preservation [J]. International Journal of Food Science
and Technology, 2014, 49(4): 952-959

A R, S, 7 AT A RO i S S R S E
PR HLEL AT 73t R (0], B R RH,2020,41(11):285-294
SAREN Gaowa, HU Wenzhong, FENG Ke, et al. Advances in
the research on the antibacterial mechanism of plant essential
oils and their components against pathogenic microorganisms
[J]. Food Science, 2020, 41(11): 285-294

Song X Y, Liu T, Wang L, et al. Antibacterial effects and
mechanism of mandarin (Citrus reticulata L.) essential oil
against Staphylococcus aureus [J]. Molecules, 2020, 25(21):
49-56

Jossana Pereira de Sousa Guedes, Evandro Leite de Souza.
Investigation of damage to Escherichia coli, Listeria
monocytogenes and Salmonella enteritidis exposed to Mentha
arvensis L. and M. piperita L. essential oils in pineapple and
mango juice by flow cytometry [J]. Food Microbiology, 2018,
76: 564-571

Guo N, Zang Y P, Cui Q, et al. The preservative potential of
Amomum tsaoko essential oil against Escherichia coli, it
antibacterial property and mode of action [J]. Food Control,
2017, 75: 236-245

e, = TR I LB 0 21 B IR SR 0 S T R
Fh PO I P B LB FE (D18 13 R R 5,2021

LI Yani. Antifungal activity and mechanism of three essential
oil inclusion compounds against the postharvest pathogen
Aspergillus echinospora in rambutan fruit [D]. Haikou: Hainan
University, 2021

Zhang CH, LiCZ, Cui HY, et al. Antibacterial mechanism of
clove oil on Listeria monocytogenes [J]. Food Control, 2018,
94: 140-146

Rodrigo C O, Magda C, Pedro M, et al. Essential oils trigger
an antifungal and anti-aflatoxigenic effect on Aspergillus
flavus via the induction of apoptosis-like cell death and gene
regulation [J]. Food Control, 2020, 110: 107038

Tagliati F, Mischiati C. Chemical composition of essential oils

from Thymus vulgaris, Cymbopogon citratus, and Rosmarinus

[35]

[36]

[38]

[40]

[41]

[43]

officinalis, and their effects on the HIV-1 tat protein function
[J]. Chemistry & Biodiversity, 2018 15(2): 10

ZEEIR, 20507 R IR, S5 I ARG I B 15 W T o 2 g0
PRI iR 2,2021,42(21):63-71

LI Yani, LI Fenfang, CHEN lJiao, et al. Antibacterial
mechanism of mustard essential oil inclusion compound
against Aspergillus echinospora [J]. Food Science, 2021,
42(21): 63-71

Qian W D, Fu Y T, Liu M, et al. In vitro antibacterial activity
and mechanism of vanillic acid against Carbapenem-resistant
Enterobacter cloacae [J]. Antibiotics (Basel, Switzerland),
2019, 8(4): 220

Tang X, Shao Y, Tang Y, et al. Antifungal activity of essential
oil compounds (geraniol and citral) and inhibitory mechanisms
on grain pathogens (Aspergillus flavus and Aspergillus
ochraceus) [J]. Molecules (Basel, Switzerland), 2018, 23(9):
2108
Almasi H, Azizi S, Amjadi S. Development and
characterization of pectin films activated by nano-emulsion
and Pickering emulsion stabilized marjoram (Origanum
majorana L.) essential oil [J]. Food Hydrocolloids, 2020, 99:
105338.1-105338.13

Bomfim N D S, Kohiyama C Y, Nakasugi L P, et al
Antifungal and anti-aflatoxigenic activity of rosemary essential
oil (Rosmarinus officinalis L.) against Aspergillus flavus [J].
Food Additives & Contaminants. Part A: Chemistry, Analysis,
Control, Exposure & Risk Assessment, 2020, 37(1): 153-161
FFE ok, b2 A T B O AR S A SR F
fdzE il B FAD B ATLER[I] A% AR 254%,2020,34(6):1221-1229
WANG Dan, ZHANG Jing, JIA Xiaoman, et al. Control
effect of clove essential oil on dominant decay-causing fungi
of sweet cherry fruit and its bacteriostatic mechanism [J].
Journal of Nuclear Agriculture, 2020, 34(6): 1221-1229
Suradeep B. Modelling the effect of betel leaf essential oil on
germination time of Aspergillus flavus and Penicillium
expansum spore population [J]. LWT - Food Science and
Technology, 2018, 95: 361-366

Jhalegar M J, Sharma R R, Singh D. In vitro and in vivo
activity of essential oils against major postharvest pathogens
of kinnow (Citrus nobilis xC. deliciosa) mandarin [J]. Journal
of Food Science and Technology, 2015, 52(4): 2229-2237
Fontana D C, Dourado-Neto D, Pretto M M, et al. Using
essential oils to control diseases in strawberries and peaches [J].
International Journal of Food Microbiology, 2020, 338:
108980

359



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.8

[44]

[45]

[49]

[52]

(53]

360

Valverde J M, Guillén F, Martinez-Romero D, et al.
Improvement of table grapes quality and safety by the
combination of modified atmosphere packaging (MAP) and
eugenol, menthol, or thymol [J]. Journal of Agricultural and
Food Chemistry, 2005, 53-19: 7458-7464

Kahramanolu B. Effects of lemongrass oil application and
modified atmosphere packaging on the postharvest life and
quality of strawberry fruits [J]. Scientia Horticulturae, 2019,
256: 108527

Bahrami A, Delshadi R, Assadpour E, et al
Antimicrobial-loaded nanocarriers for food packaging
applications [J]. Advances in Colloid and Interface Science,
2020, 278: 1-10

Hasheminejad N, Khodaiyan F. The effect of clove essential
oil loaded chitosan nanoparticles on the shelf life and quality
of pomegranate arils [J]. Food Chemistry, 2020, 309: 1-34

Yin C, Huang C, Wang J, et al. Effect of chitosan- and
alginate-based coatings enriched with cinnamon essential oil
microcapsules to improve the postharvest quality of mangoes
[J]. Materials (Basel), 2019, 12(13): 1-19

Buendia-Moreno L, Soto-Jover S, Ros-Chumillas M, et al.
Innovative cardboard active packaging with a coating
including encapsulated essential oils to extend cherry tomato
shelf life [J]. LWT - Food Science and Technology, 2019, 116:
108584

Motelica L, Ficai D, Ficai A, et al. Innovative antimicrobial
chitosan/ZnO/AgNPs/citronella essential oil nanocomposite -
potential coating for grapes [J]. Foods, 2020, 9(12): 1801
Perdones A, Escriche L, Chiralt A, et al. Effect of
chitosan-lemon essential oil coatings on volatile profile of
strawberries during storage [J]. Food Chemistry, 2016, 197:
979-86

Mei L Y, Shi L X, Song X L, et al. Characterization of
carboxymethyl cellulose films incorporated with Chinese fir
essential oil and their application to quality improvement of
shine Muscat grape [J]. Coatings, 2021, 11(1): 97

He X, Li M, Gong X, et al. Biodegradable and antimicrobial
CSC films containing cinnamon essential oil for preservation
applications [J]. Food Packaging and Shelf Life, 2021, 29:
100697

Farhad, Garavand, Somaye, et al. Different techniques for
extraction and micro/nanoencapsulation of saffron bioactive

ingredients - science direct [J]. Trends in Food Science &

[55]

[60]

[61]

[63]

[64]

Technology, 2019, 89(C): 26-44

OhY A,OhYJ, Song A'Y, et al. Comparison of effectiveness
of edible coatings using emulsions containing lemongrass oil
of different size droplets on grape berry safety and
preservation [J]. LWT - Food Science and Technology, 2016,
75: 742-750

Hf A, Mbj A, Man B, et al. Formulation, physicochemical
characterization, and anti- E. coli activity of food-grade
nano-emulsions incorporating clove, cinnamon, and lavender
essential oils [J]. Food Chemistry, 2021, 359(4): 129963
Khorshidian N, Yousefi M, Khanniri E, et al. Potential
application of essential oils as antimicrobial preservatives in
cheese [J].
Technologies, 2018, 45: 62-72

Gad S E, Jr D. Generally recognized as safe (GRAS) [J].
Encyclopedia of Toxicology, 2005, 2: 417-420

Innovative Food Science & Emerging

Chi H, Song S, Luo M, et al. Effect of PLA nanocomposite

films containing bergamot essential oil, TiO, nanoparticles,

and Ag nanoparticles on shelf life of mangoes [J]. Scientia

Horticulturae, 2019, 249: 192-198

Falleh H, Jemaa M B, Saada M, et al. Essential oils: a

promising eco-friendly food preservative [J]. Food Chemistry,

2020, 330: 127-268

Yousuf B, Qadri O S, Srivastava A K. Recent developments in
shelf-life extension of fresh-cut fruits and vegetables by
application of different edible coatings: a review [J]. LWT,
2018, 89: 198-209

Mehra L K, Maclean D D, Shewfelt R L, et al. Effect of
postharvest biofumigation on fungal decay, sensory quality,
and antioxidant levels of blueberry fruit [J]. Postharvest
Biology & Technology, 2013, 85(Complete): 109-115

Jahani M, Pira M, Aminifard M H. Antifungal effects of
essential oils against Aspergillus niger in vitro and in vivo on
pomegranate  (Punica

Horticulturae, 2020, 264: 109-188

granatum)  fruits  [J].  Scientia
Siriwardana H, Abeywickrama K, Kannangara S, et al. Basil
oil plus aluminium sulfate and modified atmosphere
packaging controls crown rot disease in Embul banana during
cold storage [J]. Scientia Horticulturae, 2017, 217: 84-91

Choi S J, Decker E A, Henson L, et al. Stability of citral in
oil-in-water emulsions prepared with medium-chain
triacylglycerols and triacetin [J]. Agric Food Chem, 2009, 57:
11349-11353

(58 26 B0



