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Inhibitory Effects of Four Plant Essential Oils Against Pathogens of Strawberry
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( 1. College of Packaging and Printing Engineering, Tianjin University of Science and Technology, Tianjin 300222, China;
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Abstract: Plant essential oils which performed well in storage and preservation of strawberry were sdected in order
toresearch theinhibitory effect of fennd, thyme, basil and rosemary against botrytiscinerea, rhizopusand aspergillusniger.
The dilution method was used in screening and the minimum inhibitory concentration of antimicrobial was determined.
Finally, the Gas Chromatography-Mass Spectrometry (GC-MS) was used in qualitative and quantitative analysis of the
main antimicrobial components of thyme essential oil. The results showed that in the selected four kinds of essential ails,
thyme oil had antibacterial properties of broad spectrum and high efficiency, and the minimum inhibitory concentration
againg grey mould, rhizopusand aspergillus niger wereal 2 1L/L. Themain antibacterial components of thymeessential oil
were thyme phenol and carvacrol, whose rel ative mass fractions were 23.52% and 3.76% respectively, and absolute mass
concentrationswere 181.594 9 mg/mL and 27.665 6 mg/mL respectively.
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HYRFARAS, ATIE R RIAE DTSRI 48 ho M. V. Bhaskara
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BRI R B AR O IE R, WO 14 d B, B
HEIERAMH I 3K 73.6% 1 73.0%. LI FHFsTL4E &
B, R RSRA DR I K SR A T Ab B, AR R
P, IR B E KK SRS A A 0 H Y

IS, A R T S B 70 ELAT Ty O e 55 T e
RIS, fFhek, e R ER, W
U, GEBEH AL, TORE . LR RT I E A A
FUN T Swh fr i R ek e BRI B s, HA
R 2 B AE A W A . TR, ARSI
FEE XA EEEOR A, M EiE ., AEE. P
BN R A 4 B0 SR DRG T A0 B T P A T
TR B ARG R A R IR AVE B ), IR
AR - FEBHEAR ((gas chromatography-mass
spectrometer, GC-MS) Xt H 17434, LI
BORE I PR N PRt — S

1 RIw
1.1 #RENEE
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Y, IEC k. HENE, rdl, KETILRAE THAR
BBRAE BE, AR, KETTERIL A AR
I ARFEBAAES . FTmAsRELS, @ik, b
AR EGRHRRARAR; AREEm, K
AR A R AR & K& BihdE, &
i, T REBERHE R i 54 TR BE .

2) FEUER SR . TIRAEEKER, H1659

B, EEEMA IR AW R EXGESR TAES ., VD-
650!, FRM b s A FRA F]; B, 10~100 ul,
100~1 000 L, 1000~5000 L, KIEESFESA R
Al HVEIR S FEAS, DHP-9052 /Y, iff—fapl#
IUERARA T SAHEIH Y, GC-2010%Y, HAS A
AR A ETE BTEI Y, Varian 4000MS#Y,
L LA LR B T RE gL, RG T-
3R, T Bk /R A PR A F]

1.2 FHik

121 EHAESE

1) RS . B A S A B B e R
Jt ( potato dextrose agar, PDA ), HAKR( ). ThA2E
200 g, HEME (EUHZEIRE) 20 g, TEAE 14~20 g, Z%4%
K1000mL. HIFEEE S THEE I Ja Ul N o
30min, ARG RLALUE, FIMARERIE, FFHE
BRI RER 2 1000 mL; B3R A EAETE
A, F 121 Cm RIB AT KA 20 min, %M.

2) WANER . PEBURER M) EEBUR R KR . AR
FERRAN A, T R B A RS B2 AR I 1
HESRHE b, WAEREZ S SREHS 3P R AR AR
FEHE T 28 CHIVEEREFRAE N KRR 48 h,

3) WA A o PRI VA SR IIL, JfES
FE 48, SRJE G A B KRB, 200 i i R 24
10" CFU/ML MR . BT 3 3P
B0 B TC AR BRERK R BOBPRATHL, WA
B, IR BERRME A 10~10° CFU/mL, %% .
1.2.2 FREHEDAHHEHEETR

X FAS [ RS T A0 B P B9, SRR 4R
Rk, BAREAEDT .

1) SEHHT, HPrE R RRKERTTE
IR AR, BIFE 121 “CIREE A0 T UEA 7K B Ab 2R
20 min, ZJE A IS TAE G TR AN K AL B 2
he HAFFTTEEgRIL, BHAR N 6 mm HIIE4E A A K
25 TIRA T 158 CRrl N KE AL 2 h, RIGIITE
I TAES BT,

2) B SR M ARl BRI A
15~20 mL Ak 3E R, P HR S, FHASIRAG IR
PR 300 ul, FHFHBERIR A BRI S0 Al TG R 3R
T, RGBT I — R B8 48R 0 P H g

3) 43 RS BAGIRI 10 pL /N Aok il . ks
K BRI AE AR, R REgtr B,
REFPRE I 3AFATEER . [l B — R AR
AT IR 2 O IR, FFMor X abrid. 7
K7 s, S R T, RO B PR IR
AR T 28 Cl A M E SR 48 h, KA+
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FWE (minimal inhibitory concentration, MIC !,
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K AR - BT AR H AR Y
BT AT 53T

1) SEERSRAF

ik HERS 9 VF-5ms, 30 m x 0.25 mm x
0.25 um; FEFE IR 300 °C; ¥t bk 100; Sk
He, (0 4Ch 99.999%; it A ImL/min; WIGATFET
TN 60 °C, SRIFLAS C/min AYEE R THE ZE 200 C,
FELL 10 °C/min BT 28 300 C, R4 3 min.
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1) SIS

GCE T it 441F5 GC-MSHLA i H (i
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43S B B oA 1 000 mgy/L Y E HL AR I A
T bR SV, SRS K P RN B — 4 3 B AR T
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Fig. 1 Inhibition effect of different essential ail
bacteriostatic agents on grey mould
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Fig. 2 Inhibition effect of different essential ail
bacteriostatic agents on rhizopus
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Fig. 3 Inhibition effect of different essential ail
bacteriostatic agents on aspergillus niger
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Tablel Theminimum inhibition concentration of
thyme essential oil

wRE s (b - mL-*)

i A
4 2 1 0.5 0.25
& - - - + ++ +++
iR - - - ++ +H+ +++
i & - - - + + ++

Voo AKE + B -+ R e ORI

MR L, ARSERK B ERIMERN 6 MRIE
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Fig.4 GC chromatogram of thyme essential ail
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LEHAE 5~15 min, BRIIES 5 H LA 6.998, 11.101,
13.945 min, 2% RS 9 (X SEPNFERZR ), FHXT
FE M EUN 26.65%; 165 21 (A~ HEMEEE ), AN

HUN 10.26%; W5 27 (A HELAEB ), HIXEEEL
N 23.52%. HH A BLA I A BRI A 3 SN A
4y, HAFa A 5. B EE AR > S AR
I AR, o Faity=X LK 6, FxHE
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Fig.5 Thymol Fig.6 Carvacrol

24 BEERHIENERSBNGC EESH

LA A T B T R A S
BT, E BB T AR SRR RS GC HERE
H: s [A] 43 B AE 13.945 min#i114.182 min, X 5 H
Fokiih GC JERERT I ELAY 27 5. 28 SN, X
i — 25 R R T K PP A 40 R LA e RN T
o AU R g E B MR Tzt Y
AR, T AT LA Y, SEe BT Y
AR, AEFEHOS S TED
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AR TS ST o 1053 P s 9 it AN ) JB o Ve B 1Y)
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ABRR, A RIWE A B I A T VR AR R £ (T
B 7 FE 8 ), HmH RS h .

y=7 117.58+2 285.92x,( R*=0.997 8 );
y=2364.89+2 027.07x,( R=0.9985 ).

i BE 1 000 f5 A A HLAAE e, A LA T A 0
Tl 422 229, A5 T B (I R TRl 58 445, FFRifERT £k
AT E LR b B A R I A 4 ) T
WP /35 49181.594 9, 27.665 6 mg/mL .
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Fig. 7 Thestandard curve of thymol concentration
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Fig. 8 Thestandard curve of carvacrol concentration
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AN A AR RV, ¥ 2 pl/L.

2) KM GC-MSHl GC H AN A BLAKE A T AL
G353 M R0 A2 BRI B A3 (0 8 i AT . A58 LA
T AR S o A B A A, HAR X
P B 23.529% 1 3.76%., Herp FT HL R ) 1) 446 %o
JE M A 181.594 9 mg/mL , 7 Y 4 o SR v JiE
~4127.6656 mg/mL .
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Attached tablel Chemical constituents of thyme oil
e 2 Ty 5 B %%ﬁl‘m/ ﬁ@% $ﬁxﬁﬁ%
min 55 F = SE0 1%

1 3-Thujene 4.849 CyoHie 0.538

2 (1R)- (+)- IR )i 5.025 CyoHie 2.801

3 2,2- “HHE 3. WHHTIAR[2,2,1] Bk 5.394 CuoHis 0.063

4 (1R)-2,6,6- —H E —¥f[3,3,11 8¢ -2 /& 5.968 CuoHis 0.575

5 beta- R 6.085 CyoHie 0.336

6 1- SNEE - 4- HEERC b 6.263 CyoHao 0.040

7 2- HB 5 (1- HEZHE)-1,3- R I 6.560 CioHyg 0.227

8 1- W3 _4-(1- HETZH)HCIm 6.814 CioHyg 3.156

9 Xf S 5k R 6.998 CyoHie 26.650
10 1- HE(1- HEZ IO H 7.103 CioHyg 1.974
11 - i 7.228 CoH10 9.914
12 3- HiE 7.808 CioHyg 4.811
13 4_Carene(7Cl,8Cl) 8.510 CyHye 1.549
14 2- H3E -1- RN 8.644 CyHy, 0.110
15 5 1R 8.821 CyoH0 2.128
16 (3E,5E)-2,6-Dimethyl -1,3,5,7-octatetrene 9.250 CioHus 0.028
17 Bicyclo[2.2.1]hept-2-en-7-o0l 10.061 CH,0 0.148
18 Cyclohexanol,2- methyl - 5- (1- methylethenyl) -, (1R,2S,55)-rel - 10.239 C,oH4O 0.028
19 Je 1 10.694 C,oH:0 0.176
20 2- BE 10.912 C,Hs0 0.359
21 A T 11.101 C,Hs0 10.260
22 2-(4- WILIRIL)IN - 2- B 11.249 C,oH..0 0.055
23 alpha- i B 11.484 C,oHys0 1.831
24 alpha- A2k R 12.034 C,H, O 0.066
25 (2)-3,7- ZH ¥ -1,3,6- T/\LE=0R 12.785 CioHyg 0.071
26 2,5- “HH _3- O -2,5- % 13.122 CgH,.0, 0.659
27 R 13.945 C,oH..0 23.520
28 T 14.182 C,H..O 3.757
29 Xl 5RO 14.552 C,H..O 0.020
30 3- HEE 2. O - 1- 14.868 CH,0 0.115
31 o- AR 2N 16.115 CiH,s 0.048
32 4,7-Methanoazulene,1,2,3,4,5,6,7,8-octahydro-1,4,9,9-tetramethy| - 17.183 CisHys 0.041
33 1- ATk 17.401 CysHa, 0.388
34 Azulene 1,2,3,3a,4,5,6,7-octahydro-1,4- dimethyl - 7- (1- methylethenyl)-, (1R,3aR,4R,7R)- 17.875 CisH,, 1.138
35 (-)-spathulenol 18.034 C;H,0 0.087
36 a- AT 18.311 CysHa, 0.053
37 B M 18.410 CyH,, 0.244
38 d-Cadinene 18.667 CisHys 0.704
39 1,2,3,4- UE -1,1,6- —HIHE 19.893 CyHyg 0.191
40 a- Cubebene 20.131 CisHys 0.041
41 Espatulenol 21.239 C;H,,0 0.208
42 [1R-(1R*4R* ,6R*,10S*)]-4,12,12- —HIJL _9_ 7 H 5 _5_ %42 —¥£1[8.2.0.04,6]  — %t 21.377 CH,.0 0.075
43 [1S-(la,4¢,70)]-1,2,3,4,5,6,7,8- N Mk -1,4- ZHIE _7_(1- HILLH0IE) R 21.457 CysHa, 0.046
44 Naphthalene 21.674 CisH,, 0.086
45 2-Naphtha enemethanol,2,3,4,4a,5,6,7,8-octahydro-a,a,4a,8-tetramethyl -, (2R,4aS,8R)- 21.931 CiHxO 0.023
46 (+)-a- KM IR 22.387 CysHa, 0.023
47 2,7-Cyclodecadien-1-o0l,1,7-dimethyl - 4- (1- methyl ethyl) - 22.723 CsH,0 0.023




