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Research on food-grade botanical repellents
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Abstract [Aim] To develop effective food-grade botanical repellents for stored-product pests. [Methods] The repellency
of 29 plant-derived compounds to Sitophilus zeamais, Tribolium castaneum, Cryptolestes ferrugineus, and Plodia
interpunctella was determined at dosages of 2.5, 0.25, 0.025, and 0.002 5 uL/cm?”. The effectiveness of using agar and sodium
alginate as sustained-release carriers for these repellents was also determined. [Results] Different compounds were repellent
to specific pests in a dose-dependent manner. Among the 29 plant-derived compounds tested, cinnamaldehyde and citronellol
were the most repellent to adult 7. castaneum. Citronellal, ethyl cinnamate, p-anisaldehyde, and carvacrol were the most
repellent to adult C. ferrugineus, whereas cinnamaldehyde was the most repellent to adult S. zeamais and larval P.
interpunctella. A cinnamaldehyde-citronellol mixture embedded in agar and sodium alginate retained a certain degree of
repellency after 15 days; the repellents remained effective longer when combined with the agar formulation than with the
sodium alginate formulation. [Conclusion] Repellents prepared from food-grade, plant-derived compounds and agar have
considerable potential for reducing the damage to stored food products caused by insect pests.
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B2 0.002 5 pL/em® i, PRAERED A 354 5 Y 9K
VR, BB GOR R I 9, Wi Rt —
SERIRGEAER], 7E 0.025-2.5 pL/em® {571 3 F
NISHE S NS S el | X s ored S bl
HILEN, WEER. HFFE. AR, PG,
M BRI = R P R B

-5 % 2 AN A ik R B —E 5 LB VE T,
AN A AR HIGRER)

2.5 FFEEIIKERNERESE

TN RV PR TR M 0 M 18 S R 0K 3 0 1 B
MOERE. SR 15 dJa, PRVEERE -5 50 B iR R 0 3
Hu IR D 2 ARG, (BT AR — o Y B A
F, X AR 25 R A 3R 3EER R 16.8%-56.7%,
X5 7 i 4 B A A SRR R 30.6%-67.1%, X
T K G B A BREER N 20.2%-60.4%, KTENEELY
W 407 1R A BKRE SR R 18.0%-58.3%; il 771 BK RS
PR O3 4 2 A3 B R, ) P S P i 0
TR A, BB JHE ) 4 DR ik 4 b 2 R T
FRENFERIF) (WK R ANOVA: RIS E, R
AR Flo6 = 15.52, P <0.001, KBRS 4k hE
Fr26=38.24, P<0.001; FHlRmAE, ZREEA
Fi26=10.60, P=0.003, 3Rt 32EHE Faoe=
28.52,P<0.001; £ K%, BREIK F) = 11.60,
P =0.002, BREERIIHE G Fope = 27.59, P <
0.001; EJREARIR, ZZREEUR Fio = 440, P =
0.047 , BR3kE B 7324 30 0 Faoe = 23.48, P <0.001 ),
X UL BERR 1) S RESCRAL T BRI (£ 5 ),

3 g

1E 29 FIRRE G YD, PIRERE . A FEEM
o= PR T R ALLA ¥ i MR 3 L LD RS Y BIKREAE
Hrb, WHEEBMEFEE IR E LG, &5
B REERR CWR . XTHIFFRE . 7M. 4-F 5
FROR . IRRERE . mi i . OB A A 25 X 55 o
A W R R I AR B IR E T, Horp, PR
PRVEER T | 0T 1] 7 18 R 77 7 1 A L 1 Kk £ b 5
s RAERE . a-PATHEE . BUSIR AT 4- SN I H R
X ARG B SR R KGR T, Hrp, A
FERE SRR L DR EETL A5 ) 5 PRIAE B RT3y T X6) B
A R4 R RIS RS P IKREVE T , Herfr, PRAERE
SR AR G o HAAR It E 523 SE R 1k
G PR E R R IREE R, I SRR
X g A B\ Liposcelis bostrychophila, FR{UAY
PSR (Zhang et al., 2011 ), a-JRHXT B KRG,
qu (fifEEe, 2006) FIAHUA T Tribolium
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4 1 PhERAE: R S A IR SR s R BT - 965 -
x5 EZRFEENAZER-FFEREFNERMIIKER (%)
Table 5 Percentage repellency (%) of the cinnamaldehyde-citronellol mixture
embedded with sustained-release carriers
ORRE AR, . PN 2
( Uf)m FRBW AAE o i 43 — Bl 4 i
Ak Carrier m Release Tribolium Cryptolestes Sitophil . Plodia
Repellent content period castaneum Sferrugineus HOPRLUS zeamais interpunctella
(mL/L)
Bifg Agar 10 AN 53.1+3.7CD 53.6+£2.6CDE 545+29C 61.4+2.7 BCD
15K 36.5+22FE 40.7 £ 2.5 EF 346+ 1.8D 279+ 2.4FG
20 AN 68.8+5.8B 66.6 = 7.4 BC 67.1+5.7B 68.8+34B
515K 509+1.8CD 59.0+2.3CD 509+24C 51.2+4.6 DE
30 AN 845+3.0A 873+24A 85.8+2.7A 88.6 3.6 A
15K 56.7+3.0C 67.1 £5.5BC 60.4+19BC 583+3.1BCD
PR AN 10 ENIPN 522+1.8CD 59.0+2.1 CD 548+29C 55.4+2.8 BCDE
Sodium alginate 15K 168+2.6F 30.6+£2.7F 202+23E  18.0+72G
20 ENIPN 59.4+2.7BC 64.7+2.6 BC 61.6+3.5BC 674+56BC
%15 K 43.1+1.9DE 47.4+2.6 DE 38.6+1.5D 41.2+3.6 EF
30 AN 70.7+54B 78.4+ 6.8 AB 719+ 1.8B 83.4+68A
15K 52.5+£5.0CD 59.4+3.1 CD 53.6+£75C 53.0+ 3.8 CDE
Fiit 45 Statistical result F145=19.32, Fi145=12.08, Fi145=19.71, Fi145=17.39,
P <0.001 P <0.001 P <0.001 P <0.001

% 0 KRFE /RS 7 B %E . Day 0 represents the measurement taken immediately after embedding.

confusum JEH ( BE#AEE, 2010 ), REEEXTED
JEA L H (Choi e al., 2022 ) PRI R
FA 3K REFE FH o

FE 3 W BIG S D, 38 HOR 22 Fh UK Ak
EYfTE NN (da Silva and Ricci-Junior,
2020; Mangang and Manickam, 2022 ), H.H)
AWA: (1) P EA SR 0 3KRETL 5 )
FTAEHE, AT A4 el R o 3 H A BIGRERSCR o 19114,
FEAMFSE Y, R A i, AT BT oK S
AN DSl SR e pviel| N || [T R (ER A §-= R s 8 i
T o-AriMEE . XUIEF 4-5 LR R B
P RSUE A IKIREAE F A8 P v 1) ) B0 e 5%
FEAR I m 1, AEAEDN A 7)Y B, K ke A
R ZIOFE T 9, MRS T &R, v
DR e SKHE R ARt s (2) Z2Rhitiel ) 3 L[]
Bf A A I, e L[] fy 3Kk 5 W DA S BB )
T SV B GRELL 5 ) 2T , 3 30 BIR 3k 22 i 3 ol
B H A (Campolo et al., 2018 ), TR IH )&,
X S B SRR YA ) AT R X H:
EHEBEAGIHEN, 72 FC KA Pt

DL & FEARRIARFE T, Af LAE— 3PN AN [
B 3RE 1L A 1 52 T 8O FH L7 346 B Ay e 1Y)
IR 55

I FH 2% 8 280 4 F L I3k Ak A5 40 42 il HL R
R, AR R, T IR RO
Zemtlal, EIHAATE b, 3R (2845, 2014;
RS, 2014) FIVGPEERR4H (da Silva and
Ricci-Junior, 2020 ) #f FH/EIKEE R 22 BE 4R . 3
JIE 0V i i Sy 0K 3 791 2 e A LA i
P (1) PRMERAARLE B 5l v AVl R R SR 5
SrFAPEE, AT BN T A RO, kg
BRI 5 e KU 5 (2) Bl L . T8
PR BN AL B S I 1l 5 7 VA T R, Ol A AR L
A7 TEARBFGE R, BUIE IS R) RR R = i
BEFRENFETIFN, I ELOR R o024 28 o 4 52 i i 551
F14) J6 TS 38 B KBRS R R R S sF [, 3K 156 B ] 3
T IR e g DA A [ SRR RSO A 7 oK o 7E
FRAGTFFT T, AT LR BRI o2 2V I
febrok it — AL BRI Hl 8 T2

BRI B Y5 RIRE R AR AL &
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) R SR A B R TR AL T R T AR, B
B S HMEFIT & i SRS Y
(AR B KGR L 2 LA (1) IRBEAT
PR B (1l 112 Wanl (A5 A< R i SN AW erose 5 i st A
IR EE (IK2%4E, 2015); (2) ZERNHE T
e LR 3k R 74 25 () 90K 3RE A FH -5 42 A IR s 4
Fs (3) M FEGAL ARG, HRIRA /3 H
AR AR . BB /N R B 2= R (X
5, 2015 ), X SEREM A HAE PRI A4y B By 4 7
it T v B T R 1 7 FH T 5
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