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Abstract: Piophila casei is the most destructive pest in dry-cured ham production and extremely difficult to control.
This study aimed to develop a green control method that balances high insecticidal efficacy with food safety. The ap-
proach involved screening plant materials with significant repellent activity against P. casei, testing the toxicity of edible
main components in their essential oils against both larvae and adults, optimizing synergistic formulations by combining
key active ingredients, and validating the control effect through factory-based pest control experiments and oviposition re-
pellency tests with coating agents. The results showed that orange peel, camphor leaves, and perilla leaves exhibited sig-
nificant repellent activity against P. casei, with mild odors that did not affect the original aroma of the ham. Limonene

demonstrated strong toxicity, with Median Lethal Concentration (L.C;,) and Median Lethal Dose (1.D,) values of
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1.4969 pL./L and 0. 3884 pl./larva for adults and larvae, respectively. A 3:1 volume formulation of limonene and amyl

formate showed significant synergistic effects, with a co-toxicity factor and co-toxicity coefficient of 32. 13 and 144. 0, re-

spectively. Factory fumigation experiments indicated that after 7 days of treatment with this formulation, the pest popula-

tion decreased by over 80% , with a residual efficacy lasting 10 — 15 days. When combined with traditional lard-based

coating, the formulation achieved an oviposition repellency rate of (82. 26+ 20. 53) % . The combined formulation exhibit-

ed effective control against P. casei, and all its components comply with the Chinese national standard, demonstrating

promising application prospects.

Key words: dry-cured ham; Piophila casei; botanical insecticides
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Table 1 Plant samples and their source species
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Table 2 Repellency test of P. casei for various plant samples
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Figure 1 Repellent rates of orange peel, camphor leaves,

and perilla leaves against P. casei
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Figure 2 Schematic diagram of normal pupae and

malformed pupae
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Table 3 Determination of LC;, for P. casei adults after 24 h fumigation

P& 9 RS B B 77 [l 19 )y #e LCq/(pLL ") 95% {5 X [A]/(pL-L ")
3G AT 7K R i 2 i y=0.219x—0.197 3.1826 1.750 9 ~ 5.708 9
a IR FEHATEMIEFENAK y=0.2122—0.760 5.943 4 3.700 0~ 9.558 3
05 1 ES R Eh o o y=1.634r—0.682 0.723 7 0.331 0~ 1.5929
R 1% iR BRI AR y=0.2022—0.047 2.707 9 0.876 9 ~ 4.933 8
gl AR FLZGIE y=0.620x—0.200 1.1290 0.5207 ~ 2.316 7
T s RN A7 y=0.3182+0.024 1.496 9 0.590 9 ~ 3.248 8
T R LAYl i Ak y=0.018x+0.021 26.611 1 8.3517 ~ 103.571 4
i i e AT B JE B AR R Sk y=0.3162+0.104 1.253 2 0.464 1 ~2.794 4
E PN Mg R ER y=0.7122—0.052 0.7753 0.326 8 ~ 2.402 6
F4 MR24DMEBHRELHBEFE(LD,) WELER
Table 4 Determination of LD, for P. casei larvae after 24 h contact toxicity exposure
Bk &Y A A 5 R LDy/(pL- 271 95 W EAFIK R /(nL- 5 b BIS F7 15 4h HAb I SR 3/ %
3R - - - -
a TR — — - —
5 y=1.4732—0.090 0.400 5 0.228 4 ~ 0.7319 3.33
P R T i - - — 3.55
s — - — —
i M y=1.483r—0.076 0.388 4 0.240 8 ~ 0.638 5 31.85
T - — — —
/NN — — — —
E N — — — —

= TR I JOXT T i 1)y TG B R A

“—" indicates that the substance exhibits no significant toxicity to P. casei larvae



184 - FIRE 515 45 MR TR A Rk 7 2 oA IR 1 I 191 32 2450 A9 F

W AR AR T (£5), SRR A MR, SRR R RO R AR % R T 3t
Bl a5 W R RS L 3 1 R R T AR 144010, BB RO 0. 44, 3 — B ESC T
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WRRACKR IR SR R 2.4 MRS TS B kA RBE

AL B B O EE A 5 I R T 30 1 L S IR 5 PP 0 4 3¢ 1 L 9% I 40 % o
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Table 5 Determination of co-toxicity factors for the combined application of limonene with other agents

P - I n 7 2 /O .
A 5 W L 5 - - (ﬁff/l) ﬁﬁﬁfﬁluaﬁizm&Zz/A liﬁi/ﬁ;: SRR/ GEET
3:1 73.16 0.00 73.16 55.00 —33.02
2:1 66.00 2.20 68.2 56.67 —20.34

FriE A 31 1:1 3 50.10 13.15 63.25 50.00 —26.50
1:2 34.20 24.10 58.3 68.33 14.68

1:3 26.25 29.58 55.83 65.00 14.11

3:1 26.25 0.00 26.25 1.67 —1471.86

2:1 23.60 0.00 23.60 3.33 —608.71

A bz 1:1 1 18.30 13.50 31.80 8.33 —281.75
1:2 13.00 40.74 53.74 9.86 —445.03

1:3 10.35 54.35 64.70 10.00 —547.00

3:1 50.10 5.40 55.50 73.33 32.13

2:1 44 40 8.87 53.27 60.00 12.63

FrE M FP R I TR 1:1 2 34.20 15.50 49.70 46.66 —6.12
1:2 23.60 22.23 45.83 25.00 —45.45

1:3 18.30 25.60 43.90 23.33 —46.86

3:1 26.25 35.50 61.75 32.50 —47.37

2:1 23.60 40.66 64.26 30.00 —53.31

T LR 1:1 1 18.30 51.00 69.30 25.00 —63.92
1:2 13.00 61.34 74.34 32.50 —56.28
1:3 10.35 66.50 76.85 37.50 —51.20
3:1 50.10 26.20 76.30 25.00 —205.20

2:1 44.40 31.47 75.87 61.67 —23.03

T A5 I i ity 1:1 2 34.20 42.00 76.20 83.33 8.56
1:2 23.60 52.53 76.13 83.33 8.64

1:3 18.30 57.80 76.10 88.33 13.85

3:1 26.25 12.60 38.85 43.33 11.53

2:1 23.60 18.53 42.13 40.00 —5.06

FrE e 1:1 1 18.30 30.40 48.70 53.33 9.51
1:2 13.00 42.30 55.30 40.00 —27.67

1:3 10.35 48.20 58.55 56.67 —3.21

x6 HERHMNELR
Table 6 Co-toxicity coefficient determination results
A% ) )
N 5 fic He i CY iy LC,/(pleL ™) 95% 15 X [7] IR WS

PR i 1 i 3:1  y=0.3492+0.081 1.200 6 0.6183 ~ 2.231 1 144.10 0.44
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Figure 3 Variations in P. casei adult indicators during the experimental period
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Figure 4 Variations in P. casei larva indicators during the experimental period
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Table 7 Oviposition count and oviposition deterrence rate for each group

BigE| X I 2 I U R A2 TR A% H R Tl v T AR
7B /A 156.75457.52 59.75+49.60 23.75+29.87
FEUROR REFR /% — 54.14+37.35 82.264+20.53
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Figure 5 Schematic diagram of the oviposition prevention experiment of coating agents
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