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Development of a Fennel (Foeniculum vulgare) Oil-based Anti-insect
Sachet to Prevent the Indian Meal Moth (Plodia interpunctella)

Soo-Hyun Lee', Heon-Joo Jo?, Yun-Jeong Lee? and Jaejoon Han'™*
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Abstract The stored-product insects have been a serious problem during the entire process of distribution on the food
industry. Especially, the Indian meal moth (Plodia interpunctella) is one of stored-product insects which causes harm
through penetrating into the food packaging. The objective of this study was to develop the anti-insect packaging material
with fennel (Foeniculum vulgare) oil (FO). The FO has been selected for insecticidal substance against P. interpunctella,
which was tested by fumigant toxicity assay. An anti-insect sachet was prepared by FO and filterpaper placed in a small
paper bag. Repellent test was performed to evaluate the repellent activity of anti-insect sachet. In addition, the controlled
release of FO from the anti-insect sachet was determined at 28°C by gas chromatography (GC). It was demonstrated that
FO was an effective substance against P. interpunctella. The mortality of FO was 56% at 800 mg/0.5 L in 120 h. In repel-
lent test, the FO sachet showed effective repellency against P. interpunctella. The developed anti-insect sachet could be
a promising source for insect repellent materials in food packaging.
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M

i

A7 2EolA Lot HHe] Y AEe] F
ShAIZ HRE oflEt AAE 7199 olm|AE AFATA HAIA
£28 3| Anjxte] 2Fo) tigk BAlS g, o
oF AT 20100 AFJFE FAA A S 2F
olE, A B AgolA el 27k ol= At A
46.4%% 7P B2 Aoz TP, 2F HUstd 3
£ d3le Tl TRe wle oI AR FReM =
st (Plodia  interpenctella), ©12)&8}-v(Sitophilus
zeamais), AAAVEE=SAAE (Tribolium castaneum)’t 3] 2]

*Corresponding Author : Jacjoon Han

Department of Food Bioscience and Technology, Korea University,
Seoul 136-701, Korea

Tel : +82-2-3290-3022, Fax : +82-2-953-0737

E-mail : jjhan@korea.ac.kr

50% S xR Fomd, TRy FN e AR, 2T

7, ARl s fgol Fda, e =l &

Z(larva)?] A (66.7%)°1 218l Fal7} YT,
s UBE uale] 2502 AAYeE #

AF ol s F+= &l

5

QL
M
2
ox
:
r\l
BN
:INé
b
N
5

ox of
ofv &,
£
R
= o
r&jg
z L
= 3
f

o Y flo =

T
L

T AlZleld 52 27

2

N

i

r

~
1o

m\l
]
Ac
fo o
i%
T
-
BN
r il
N
N
K
%0
2
X
hint
X
1>
e
> o

oo 7 HEsh=t] WE(Pin-hole)e] Y&
= TAX A Bl 2o =

oA Zohls BElz AEEAAE
™
h

Lol o
oo X
P‘(
Kl
N HHY
ro, o
N i oX
2o X

(o3

it

:

o

&

fof

2

N

e

— ol

=
o] o 1¥(stadium) 2 0.39-0.45 mme] HEZo

IT0)E W=

e rlo X2 o -

ox fr
o)
QL
[
>
o,
2
>
bote)
rlo
ot
J)..
>,
o
=
i
ol
£
X
o
W)
1>



82 ol

3
19
N
%

< o] wim, §F0] ILER EAT A9 AR HolE
MRz A olelell o] Aol JAE A A e
2 AS St B s A2 A5 iEE Hd
T FANE TR A oA Bl {52 S

Y 722 olgdle] TAANE Hu WP JYF F 1
oA 3R BTt BASIe] A% BAIE ot
B ARHoR AN WHE PEoks 43U oh

88 E oo ooy

:<|)1:4‘,
ofy
o
%
rr
g
kg
=

chemical control), =2
2] A (physical control), A§E284 WA (biological control)
2 vl s e BeEE s oldst] 2 A%
S A o] &E= T35 (fumigation) Aol 2Jd &
z7Hg 719 A9t HE 54 (contact insecticides) VTS )&
st HEAY 719AE Aol 28 WAl A AE Ax
38 T A2 A, AR A 55 el HAE o8
AESA AT o185 AT}, 818H8 WAy o] &

= 719 242 A F4 719A1e A Z9ARE v
t}. 2000dt)7 & A7 19AIZA wlE B Zro] = (methyl
bromide)’} T}t HelolA AH o}, QFES v FA|9}
AE U FF ZAZ Al 2 Aol FF AlgkE A 9l
o). o8 s8l3hg 719AI} 7R Bk 2 3o
of gk FEE <Qlste] FAo] A2 AER AA7HAE
sl wgo] ALHHI e, 2 F A=2FH F
23 oAl 2 Y (essential oily XEA-Fol SA4o] FH 1
a7t 7180 FEAG Yt S 71TA e A
4=z FRdsta Jod. AERY FE2ES /e g
FZAIEN= A (ovicidal), 713]A] (repellent), A2 A5
£ (antifeedant), A+ (sterilization), 573 (toxic) 5-°]
A B dlEEolAl A AR e VR AdEE 2]
%10 318}k 71949l vlg B 2rjo| =) AuUEFolo|=
(sulfhuryl fluoride)d ¥ #E o] w& HolgD,

3| &K (Foeniculum vulgarey> ¥ 3e] thaAl AE2A] 11
5ol o= Il AAIERE ofA] B IR o]
HoH AT s, Al A 2 SEE, At 5
TFgt Fofel o] 8HI = A& 7Hs AAjolnt. 3% 9
AL A(F0)e] AE-S trans-anethole 72.86%, fenchone
12.93%, limonene 6.37%, estragol 3.41%, a-pinene 1.22%,
camphene 0.19%S18], =2 5 trans-anethole 3|3Fe] F2
AR sFol g sy 9 rFads B A
S G- R = R

2 AF 2 Hoks okt 7
717 (active packaging) A7l Zdo] =
FAolgt e ZEAo R AEFS 5] A
g gl & Haislehes WE 71548 dEHE 7R

=
T Tk A W sl AT A Rl A

v

ol

3 2o ofe} B TAA PHOR A 2E v
A% 8 TOE 3] Mol te S-S WAY 4 gk
EE R Ak O FRE A% Yo, WA 5 AE
o A4 2 AL NFT AR FolthY, nje)
A AE TR A AAYFERS A Esle] Aue
154 EAANEG ool RHEVE A0EAZ AnEo
2 dFo% A WelE PAY 5 U WEEF 240
o] A% Agolch
B A7e] 2o WEass} deizl Foe| sy
= haz]
=

1. oLy ol Hi Y

Aol AR FF shEenhle] £ w7 (incu-
bator)E A8 27~28°C, AUHE 70~80%S LG sH
fAste] wgation 38 £35S Al o8t

Al
=

Ao AHgH 332 Y(fennel oil, FO)2 Sentpia
(Gyeonggido, Korea)llXl T35t E5HZ2E (fumiga-
tion test)= FOS| Abd BIE I1lslr] S8 JH# oo
abie st AHEATHY. FOS 80 mg, 100 mg,
400 mg, 800 mg¥ ZFzt #A&°] 70 mmS! No. 2 Whatman
filtler paper (Whatman Inc., Clifton, NJ, USA)°l S5°4]
A 05L Foddll 719 574 QBgol Fatatdet. wgh
sl 38 52 20009 FElHAE 1.5em, E9]
4.5 cmyel] s ulg)y Awr] 387 A Eo] FFEA (can-
nibalism) 2 ©FAk(starvation; #&3T)2] 18-S <IWsiit 2
gL 7zt frEjHolle S9ES 28 F AE Llemd
THE 2 FH0E ol 3719 38 fEsiom, o
£ EF 0519 Eogdl &7 <ol AAS & 548 2

2.

=
o

oo

Fo

=

Lo

h =
oF 28°C el ol 24417k} 120470 247} APEES
BASAt. 24 hET R PP BoR Y5

3.83%99 NZ

g2 o1& mo| ZjodEoe g I8 #z2]H roll paper
& o]&3l] 4emx4.5eme] A7|2 AZFSIAAL, G-
(SK-310, Chueng-Il Co., Seoul, Korea)s ©]-&3}] d5-3}

9tk FO 342 No.2 Whatman filterpaperS 3 cm x 3.5
om F7)2 wHEo] 0.1ge] 9 FEAA Fdel ol
U5-3te] A&t



Vol. 19, No. 2 (2013) Sh2tqLp 5

4. O HAE

719 B 2=E (repellent testys 7NLE o] 7]y a2
otr 7] 93k AP EA AF 5cm, Aol 37 cm®] 2]
HHUGE o] &3t fr2] AdH A 7)ol s
AR, FSHB :r“ﬁ)"ﬂ s 55 30RIE 9
A7 H A-Ee] Y FE(C 7)) SYgEo = do}
7= EYATIE £ olg B ode] x3lE WHA|st
Atk 7198S golrr] fs /52 R+ 12, 24, 36,
48778 Fol ZABITE 71 FEIAEE 28°ColA] 10WHEo.
2 ZFPE AT

A |
o

O

I'-III

 HEHY
EE 50%, &% 28°Ce] YA W& 3ES S8 &
23}57](Sejong Scientific Co., Korea)S ©]-&31it}. 3hd
< 100 mL injection vial®l ¥¢] rubber stopper®} alumi-
num cape o-&ste] T8 AR EHEA BEF 2
B3 50, 2, 4, 8, 12, 24, 48, 9677 Fol| W& A
43kt 2x710] 28°C] waterbathol] &d©]
injection vial® {3l headspace <] 3T A
75-um 170 carboxen/polydimethylsiloxane (CAR/PDMS)
coating SPME fiberE ©]-&3te] 20:27F EHsIATE. %
A ZHE F8 2R F42 flame ionization detector
(FID)7} F-2% 5890A gas chromatography (GC) system
(Agilent tech, Palo Alto, CA, USA)E ©|-&3l 43519
o Y7} HERe] == 787t 250°Ce} 280°CS L,
HE DB-530m x 0.25 mm x 0.25 um)7} “F2H= At &

= 55904 257F A (holding) & 2°C/ming] =
5°C°ﬂ DR o 37 AA), Al 20°C/min®] HE=E
280°C7HA] = & 1047 X8I, Carrier gasZ2= &
Fol AR-H AT

et

6. 1

el n Eﬁ*‘ Aol 71ed R ARSI,
AE dlolE|= Statistical Analysis System (SAS) software,
version 9.3 (SAS Institute, Cary, NC, USA)2| HAHEA
(ANOVA)E ©]-&-38}4] Student-Newman-Keuls test AF-5717
WHo R AElste], Htwk o3 p<0.05)5 A5 st

FIII

=
5898 YeEplle 2L 2and. oadede uRE
phenolicT, monoterpene ™= TJ =™, onoterpeneT
= 2FY oMEEFH 7l &4 (acetylcholinesterase) S
AJAsle] AAA] W dodle Ve R dFadE U

o
X
=
i
h
o

o

g

Qe 7t E

o2

S 83

EPATHO, B8 FOE TAsHe 728 84 RS frans-
anetholeo|™ sh=npdol il &4 5 4% 595
7].};_ 7_] = OH‘;':]Xi[ o)\q_w)

5% X2 (cannibalism)°] & Hol7} HZ3)
7t 2 S35t A TS ot
o AP B ¥FE 7AE & 5
T FEEA0 AR AAA e AP ZAIH(data not
shownell M= FFEASZ I3 APER <13l WE=2 e

F% ARES 24T 5 g0 Wl Hol B 4% 24

12

m{n
ofy rr
£
s
<
_O|L
A

22l

ABAAM oA} 8l EEHAS] AL wiAslel dAe A
ASHASL, FOO TSt by f-59) 3 AHaE 57
& 9% &5

A= e 2thFig. 1). 5, 24A7F Foll 5%
APEES FAE et AdolA folF zto] glo] ApEol
Ae] dojupA] 49k, 120/\]7“3] 7‘]‘1" FofloF A2t
AFT Alelel] APEES] lol5 . olelgt 5 AP
Qe YA AFEIS0) Oﬂ*ﬂ"j 0%14 /33w A7
A=Hl, FOO| F8 244 Aiso] sh=rbY 159 5%
7]5 5ot % QteR FHFalo] AAAY] oEEH 7t

T3l GAE AAlste] Abdo) o]2A] sl ZoE Btk
g2 AN EZ FO2| €4 Adw<l frans-anetholeo] A7}
Tt S wet R =S AN (Tribolium confu-
sum), BV (Sitophilus  oryzae), A58 U7 Hupd
(Ephestia kuehniella)?| &t &5 AR} AAtH= 4
7t BarEo] e,

2. FO B¢ Tan
FO $d< 719A2 slo] S3bs 50 ta 73]
HlE A8E Stk B The A7), B 7

100

90 . m24n

80 120h

Mortality (%)

i i )

Control 80 100
Fennel oil (mg)

Fig. 1. Mortality of P. interpunctella treated with FO at 0, 80,
100, 400 and 800 mg/0.5 L air.

®Represents no significant difference between the control and
treated groups in 24 h (p>0.05).

ABRepresents significant differences between control and
treated groups in 120 h (p<0.05).
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