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40.34,52.48%7117.35 pL/L; EH&48h/5, ¢ 2 H1420.28,32.72, 33.21, 35.424777.63 pL/L; E&ET2hE, ¢ &
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Research on Toxicity of Pepper Essential Oil on Tribolium Eggsin
Fumigation Equipment Filled with Dried Mushrooms

Zhao Xuena, Wang Jianging
(' School of Packaging and Printing Engineering» Tianjin University of Science and Technology, Tianjin 300222, China)

Abstract: The pepper essentia oil was extracted through steam distillation, and the chemical composition of the essen-
tial oil was assessed via GC-MS. The fumigation effect of different amounts of dried mushrooms and exposure time of the
pepper oil against tribolium castaneum egg was studied. The results show that the extraction rate of the pepper oil is7.2%,
which is relatively higher. The chemical composition of the oil mainly contains linalool (relative content 68.46% ) -
limonene (rel ative content 7.53%) - b-terpinene (rel ative content 4.13%), et al. When filled with different weights of dried
mushrooms(0,5,10,15,30 ), the c ., of 24hfumigation arerespectively 34.83, 36.84, 40.34, 52.48and 117.35 k- L/L. The
C_,, Of 48 h fumigation are respectively 29.28, 32.72, 33.21, 35.42 and 77.63 i L/L. The c ., of 72 h fumigation arerespec-
tively 20.29, 21.35, 22.55, 25.63 and 51.12 pL/L. Asdried mushroomsfilling volumeincreases, the fumigation effect agai nst
tribolium castaneum egg reduces. The method of extending the exposure time can also improve the fumigation effect of
pepper essential oil and achieve a better insecticidal effect.
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Fig. 1 The steam distillation device
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Fig. 2 Fumigation device
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Fig. 3 Extraction rate curve of pepper essential oil
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Fig. 4 GC chromatogram of pepper essential oil
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Tablel Main chemical componentsof pepper essential oil

g 5 b4 W 2 R PRER ] fmin AERE 5 5 503K /9
1 (E)- % ¥hiss 5.133 0.223
2 b- T il 5.936 4.132
3 beta- K/ 6.210 0.949
4 o - KT H 6.690 0.071
5 il i 6.935 0.928
6 Fr A6 s 7.238 7.534
7 (1R)- (+)- TR M 7.304 0.505
8 F i it 7.338 0.010
9 g- W A 7.942 1.060
10 4- Carened- B 4% 8.651 0.672
11 5 8.955 68.460

Alloocimene2,6- —H
12 5246 9.708 0.142
13 2% R = M 10.978 2.498
14 alpha- HAJHEE 11.627 0.885
15 1- APTH 17.562 0.516
Naphthalene,1,2,4a,5,6,
8a-hexahydro-4,7-
16 dimethyl-1-(1- 18.577 3.329

methylethyl)-, (1S,4aS,
8aR)-(-)-a-Muurolene

M LRI LAE t, PrEBesus &
I Z WA e D5 R (L UERTE] 2 8,969 min ),
FOARXS BT i 3 800 68.46%; HUIRATEEM (il
24 7.234 min ), FHARXS BT 34800 7.530%0; FRRCH
b- A (RIS 5,929 min ), HARXS BT 234K
N 4.13%. AT HORX 55 96145 Naphthal ene,
1,2 4a, 5,6,8a-hexahydro-4,7-dimethyl-1- (1-
methylethyl)-, (1S,4aS,8aR)-(-)-a-Muurolene. #fi2E1E.
R=H . g- WA .

DR R TR SIS, AP e TR,
XA 5r 25 LA 5

N

a) J7 T b) Fris

5 FEENERENS TFERX

Fig. 5 Molecular structure of Linalool
and (+)-(4R)-Limonene
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Table2 Influenceof dry lentinus edodesvolumn on the
revised egg death rate of pepper essential oil fumigation (24 h)

WM AR / BIESETH | %

(WL-LY) %0 5q TR 109 TR 15 g THLE 30 g THLE
30 32.12 30.83 29.17 19.23 2.31
36 52.05 44.17 38.33 21.54 3.85
42 75.93 67.50 52.50 35.38 3.85
48 85.64 83.33 60.83 38.46 2.31
54 94.44 86.67 75.00 52.31 4.62
60 98.50 96.67 81.67 54.62 6.15
66 98.82 97.50 85.83 71.54 6.15
72 100.00 99.17 89.17 73.08 10.00
96 - - - - 29.23

102 - - - - 34.62
108 - - - - 38.46
114 - - - - 41.54
120 - - - - 53.08
126 - - - - 57.69
132 - - - - 63.08
138 - - - - 73.85

ML 2l IR, Tl X AR AT —E
AR, B T A e T SR B, B
1 ok A 2 (AL AR AR, A TR it e B2 T X 2 B )
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P A 10 1) IR 2 /D, U P e ) W A
o 75 T 2 22 ] A2 BRI 1 A e B8 R A ) 5 )k

Jii . WRFRECR 72 wL/L FOAERBORS il %o B R (A IEAE T
N 73.08%, XHECE PRI A 42 wL/L 1ML

I, T AR T A AR e = B 138 wL/L A
A feis % 73.850 L IEFET %

k3R,
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Table3 Influence of dry lentinus edodes volumn on the
fumigation toxicity of pepper essential oil (24 h)

T u . Crsf
) - A RCil= iy R L
WEER g b ? (BL LY
0 y=8.313 1x-7.818 3 09959  34.828 9
5 y=7.9351x-7.4203 09759  36.844 2
10 y=4.962 0x-2.967 9 0.990 5  40.344 5
15 y=41817x-2.192 4 0.960 1 52477 2
30 y=7.1912x-9.8821 09613 117.351 2
[ 3 SRUEEPYEE o LI, A

FIMA T & w5, RS ESSCPIRE ¢ 2k
& TRl A SR TZ T . A 15 g T

PERR I VR B A RS BV I AR R . X A
PR Fras e M IE TR 28000, onT LA R Jim 220 Y
W%,

232 %&£ EHZ48h

RANER 4 Fros .

& 4 LB, HEIAEREIRE T, b5
T I T R T, RIS HL B A S Ak e 2R
BN, MEZIRP IS 15 g TR @A, AN
60 W L/L FAEHURE 10T B BF AL TEAE T4 89.09%,

30 g A&, T 2 AUAEAURE i A L3 & 5] 06
wL/L J5 A REIA 73.85% I IEAET %, 108 wL/L A fE
SEA P g B A AL .

x4 TERERRENEHF 48hFHIP
KRIESE T R &M
Table4 Influenceof dry lentinus edodes volumn on the
evised egg death rate of pepper essential oil fumigation (48 h)

i ARLL / BESETH  %
(v L LY 20 5glEll 0gTHes 15 gTEl 30 g FEd
18 14.75 12.07  11.67 8.18 5.22
24 21.31 2069  17.50 16.36 6.72
30 48.36 4828  46.67 32.73 6.72
36 62.30 54.31  53.33 49.09 5.22
42 86.89 70.69  68.33 70.91 7.46
48 91.80 81.03  81.67 72.73 8.96
54 96.72 87.07  84.17 83.64 8.96
60 100.00 93.97  92.50 89.09 12.69
66 - - - - 17.91
72 - - - - 41.79
78 - - - - 44.78
84 - - - - 51.49
90 - - - - 82.09
96 - - - - 88.06
102 - - - - 92.00
108 - - - - 98.00
BRI EAAR RN T EFS G, XA R
FEUEL 9 A6 AORS il A% BB 28 35 O B AT |0 o B, A
2] WK 5 .
RS TEHFEXERENBEHER 8N TN
EHR R

Table5 Influence of dry lentinus edodes volumn on the
fumigation toxicity of pepper essential oil (48 h)

T 7 4k N co
5 161 19 J R !
H7E I B /g BRI OTRE 2 (mL-LY
0 y=6.431 7x-4.432 4 0.960 7 29.278 5
5 y=4.820 5x-2.308 1 0.982 0 32.714 4
10 y=4.897 5x-2.450 3 0.973 0 33.208 2
15 y=5.183 8x-3.030 9 0.985 3 35.418 5
30 y=11.32 4x-16.40 3  0.938 9 77.634 8
2 s Al A1, ST 4E 7 R R/, SRR
ECAEABURE 11X TR P4 s LB ) B 28 IR A Rl R

MZES, Wik 15 g TEMMETEE, X401~ 5%
7% 24 hRCRA S ZER, ATRER DR A T4 2 s il
ARAEWRERT, 2R Ay #. AR

O A O 2.5 54T, KR TR AR A
W K

233 E£EX72h
H 2GR S AN R i Y T A s R, AR
PRFREE B AEAURS T T IR L2 25 R BP EE 78 72 n AU EEZ8

ORI 6 FT/R
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Table6 Influence of dry lentinus edodes volumn on therevised
egg death rate of pepper essential oil fumigation (72 h)

KRR / KIEFET % 9%

(RL-LY) Z=6 sgTles 10gTHME 15y THEME g TEL
6 6.05  4.17 4.17 3.94 2.90
12 21.88 20.00  16.67 15.75 5.80
18 39.62 36.67  30.00 24.41 10.14
24 68.51 61.67  55.00 46.46 13.77
30 82.17 81.67  59.17 55.91 14.49
36 93.64 89.17  64.17 59.84 26.09
42 97.56 96.67  85.00 74.02 31.88
48 99.58 99.17  93.33 88.19 36.23
54 - - - - 48.55
60 - - - - 60.14
66 - - - - 72.46
72 - - - - 84.78
78 - - - - 89.13
84 - - - - 97.83
920 - - - - 99.28
96 - - - - 100.00

ME eI HH, ZEKMAHT, KWL 48 pL/L
(AL ABURS Tl o] LA SE 4= 303 AR L4 5 LB i 4k . i
Bl 25 B 2 3B T T S, AERBORS Tl ) R BRI Ak
AR ROCR AR, TS5 SE 30 g T/, ML
h 48 wL/L RS T H BB B 36,2306 AL IEALT %, %
RENEMEI AR IR, SRR I B AR e B

[SREEE

RUNEK 7 PR,
K7 TEEEXARENRBHEZE 2hBHERANERE

Table7 Influence of dry lentinus edodes volumn on the
fumigation toxicity of pepper essential oil (72 h)
T i . Clof
l =}
95 R /g B 77 [nl 15 05 7 R, (L - LY
0 y=5.502 3x-2.193 5 0.965 8 20.293 8
5 y=3.519 0x+0.322 1 0.956 6 21.346 5
10 y=3.351 1x+0.465 6 0.951 9 22.548 0
15 y=3.022 8x+0.741 4 0959 2  25.634 5
30 y=5.075 5x-3.672 2 0.940 7 51.1257
M 7 AIE ), SH 48 h OASRERL, DR
T 45 R AT — G FO BT, (L 2 T

Wi 30 g TR, o L2 ORI 2577,
78 R AR B PRI

3 it
1) FEHUR A R T2, 120 min

Ze A AR B RO [A) B RE 5 B A AR CR . JRETT Y
FEBORAS, R B S B s AT AR e T
—ERS MG B, Rl BFECRATIE 7,206, 77
TR AR X

2) GC-MSM A REN], LUK P £k

EAT AR RS (RIS RS E0h 68.46% ). K5
i (FHXT BT R 50800 7.53% ), b- b M (AT
DN 4.13% ) .

3) BEE T T BRI, FERORT M 2R

FIRO I B 1 P PR 2 8 v ) S oS il ik 2 38 A 3
T R R

PR A fE L

RIS, 45 T RS A BT 10 3
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