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Biological activity of the main components of the essential oils of two Ajania
plant species against the larval stages of Tribolium castaneum

AN Yue, LU Jing, WANG Cuncun, HOU Zhibo, NING Angqi,
ZHANG Ji, ZHOU Feng”, LIANG Junyu”

(College of Life Sciences, Northwest Normal University, Lanzhou 730070, China)

Abstract This study examined the contact activity of the main components (1,8-cucalyptol, camphor, verbenol,
borneol and myrtenol) of the essential oils of two Ajania plant species against the larval stages of Tribolium
castaneum . The essential oils were extracted by using the steam distillation method, which were tested for their
fumigation, contact and repellent activities. The test results showed that the essential oils of Ajania potaninii and
A. fruticulosa and 1,8-cineole exhibited fumigation (LCs, =94. 60,81. 17 and 18. 42 mg/L) and contact (LDs, =
216.93,100. 50 and 52. 69 pg/adult) activities against T. castaneum larvae. At the tested concentrations of 78. 63
and 15.73 nL/cm®, the essential oils from A. potaninii and A. fruticulosa, myrtenol and eucalyptol had
significant repellent activities against 7. castaneum larvae after 2 h and 4 h. Borneol showed a repellent activity
similar to DEET. Our results suggested that the essential oils from A. potaninii and A. fruticulosa can potentially
be developed as a natural insecticide for the control of T'. castaneum larvae.
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Table 1 Sample collection information of Ajania plants

i i O R R s i 4 /m
ant part Collection . . . .
Plant name R Site Longitude Latitude Altitude
collected time
JIHW 3 A. potaninii = E#B 4 9 H ol Sc Bk e 105°09'42"E 33°33'16"N 910
WA A. fruticulosa o 53 7H HRA Z ML T X 102°54'04"E 35°55'53"N 2 155
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Z: SR 1 7 1 0 1 HE A 25 A1 H I 4
PR S FE B R RS e 4l R A B AR T B
FAR 2.5 ema 5 5.5 em. B 25 mL BRI KBk
4 B IR HUBCAA IR (9 S BB P . I IE O e
BERFINTR AT 2 5 RBEEREBE . 70 3l W IR 8 i 119
V10 pL HZE TR ARZY 2 om® WUEAR 1L BT
A, 20 s Jm s e SO o, B 1L B i ) S
] o 3 BCIE © be o BT B SE i A g BH A X IR
B A 5 I, BRIR 10 kil BT 29+
D CHEIR IR 1597 24 h R EIFIC Rl U
FETAE L - SR AT SPSS GE it B 23 M i1 55 > S s



. 248 o 145

s 2022

Wl LCs (mg/L)
1.4 MXEEANE

2 BESCHR I 7 vk 0 e VE R I A AN 1
VA6 45 2 i B 3 B R A o R 8L AR S A HL i) ik R
WM. FHIE CRe i B I, 15 21 5 A [A] 19
JERGRE o FH KA IR U4 s 4 HUBRYEE L B 0. 5 pl
W BT T AR 1w . K R B B AR
2.5 cm, 5. 5 cm. K8 25 mL AN in TRy Y A8
PE I, 1 O e AE A B R X R B R 2 R AR A
FHAPEXT B, R MREEE A 5 W BT 10 ki
B, BFQIED CHEREFMA PSR 24 hjgid
SRAET i B8, B 2 2 Kk il il ik A 3 L TG
NN FET: . HT SPSS 48 it 844 43 i 5 2 B3
BE: LDso (pg/3K) .
1.5 IREHEERNE

Z: HESCHR ™) 1 0 HE AR 3 U1 H T 2
FER I e T2 R AR B B 4l A i ok v M.
HEN 9 em WIUELR A 5T RS R B PIA-F B L 75 IE
CERR BRI, 45 21 5 ANk BEAR B2 . 20 51 A
78.63,15. 73, 3.15, 0. 63, 0.13 nL/cm?, £ W% B
500 pL il FH A —2puE 40 L, 7 —2F FUIniE 2 ke fE
IBAPEXT R, P BB AR R R TR R 75 L, FR 7
R 30 s J o B il HUBCFE 35 55 L rp oG JF 55 I
Wio RIIEAE 5 W BIK 20 kil B E U

Bl 5 %) R ug Ak iR i o A i Bl . 4 h e A )t
PRAE. THREIKER (PR,
PR=[(Nc—Np)/(Nc+Nt)]X100%.,
Herfr, Ne Sy B7E BF A ok B X3 A 38 o
Nz 4 B 6 2 X 3 CEL AT 4 2% il s BH 1 %o 1)
3 R TR PR35 DL B AR iR

HRESM

BEREM
JVHE S 256 FEEAC 7 45 442 D il B JHG 5 B2 0 3 o
A LR AR TR IR 2.0 S5 R R BR

2

2.1

B KR A I H 5 5 R TE R I 2 4 K
T B 15 8 I X A 400 4 i 4 1 3 R B IR Y
2% 75 M, LG 43 9l S 94. 60, 81.17 mg/L
18. 42 mg/ L. mJ HEI PR b 4% i F) S8 16 A1 5 A i
BRI | S BRI UK ook, (H 1. 8-A% il
Ak L Y S I AR G L Lo 0 18. 42 mg/ L. 3R
T 1. 8 -l X A U0 A W AR ) B R 0 4 (LG
34. 21 pl/mIDM™ 1, 8- il X 245 048 5 4 e
AR SRS TG P 20 0 N H 2 35 6 s R 09 5 4 REAR
W AGHE RIS PR 4 A% . PR % A ok 3R Y
SEZRVE TR . AR 1, S-AR I B &)y i) S 7R
P B B AT 228 (HOR 5 Al 20 7 A EE B —

(DEEDfENFRFER B 2 h 5 4r SISOt EmiEs.
£2 NHTHMEATHEL MR EEEAH W FUS R AN BREF MY

Table 2 Fumigant toxicity of Ajania potaninii and A. fruticulosa essential oils and their main

constituents against Tribolium castaneum larvae

, LRI/ 95 % A5 XA/ s
Fe e S A R 2
Treatment mg * L me - L Slope-+SE af P
catme LGs 95% confidence limit SHepe=Es
l R
) IH‘HE%;@}E{H:] . 94. 60 61.87~149. 54 0. 03=0. 01 13.62 23 0.916
A. potaninii essential oil
&AE%E&(FH . 81. 17 69. 76~92. 94 0. 0540. 01 16. 32 23 0.927
A. fruticulosa essential oil
1,83l EE 1,8-cineole 18. 42 16. 41~20. 96 0. 45+0. 06 7.86 23 0. 999
f&fii Camphor =200 = = = = =
BE& IR EE Myrtenol =200 — — — _ _
LU R Verbenol =200 = = = = =
VK F Borneol =200 = = = = =
Rk Phoxim 1.05 1.23~2.08 1. 6540. 45 3.25 23 0. 89
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Table 3 Contact toxicity of Ajania potaninii and A, fruticulosa essential oils and their main

constituents against Tribolium castaneum larvae

e *ﬁﬁ({ﬁ?ﬁﬂ%/ QS%EEI%I‘EH/ I R )
Treatment pe s kT s .‘% ] L. Slope#d-SE X af P
LDs 95% confidence limit
A p}(:tltil\[r[:zfﬁeitifliil oil 216.93 184.10~281. 92 0. 0440. 01 15.51 23 0.277
N fﬁfuﬁfﬁiﬁdl il 100. 50 81. 88~118. 90 0. 06=20. 01 13. 64 23 0. 400
1,83 fEE 1,8-cineole 52. 69 46. 74~58. 65 0.15%0.02 18. 29 23 0. 742
f& /i Camphor =300 = = = = =
PR IRIFEE Myrtenol =300 = — — — =
LIRS E Verbenol =300 = = = = =
VK F Borneol =300 = = - - =
[ Hi 25 1E Pyrethrin 1. 31 0. 75~2.17 0. 80%0. 10 16. 72 23 0. 82
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Table 4 Repellent activity of Ajania potaninii and A. fruticulosa essential oils and their main

constituents against Tribolium castaneum larvae

N[ VR B b 3L 1 BIEBE2R / V0

L F Repellency rate at different concentrations/ %
Treatment 2h
78.63 nl/cm? 15. 73 nL./cm? 3. 15 nl./cm? 0. 63 nl./cm? 0.13 nL/cm?
A frﬁ%fu%)fﬁijflal oil (84.043. Da (74.0%£3.2)ab (42.0=£5. 3)ab (48.0%3. 2)a (0. 040. 0)b
A P{iiaﬁmﬂfjﬁiiiﬂl oil (80. 0%4. 3a (62.0£6. 1)ab (18. 0£5. D be (16. 045. 4)ab (0. 040. 0Ob
1, 8-#MJlifi% 1,8-cineole (24.0%2. Db (12.0£4. Db (50. 0£6. Dab (46. 0%5. 3)a (8. 046. 2)ab
#5Jixi Camphor (40. 0£7. Db (18.0£7.2)b (0. 040. 0)c (8. 044. 7ab (0. 040. 0Ob
e 4 IR IEEE Myrtenol (86.043.4)a (70.0£5. Dab (30. 0£5. 2)abe (26. 045. 3)ab (8.047. )ab
LLHEF R Verbenol (22.0%£4. 2)b (18.0+£4. 2)b (0. 0£0. 0)c (0. 0£0. 0)b (0. 040. 0Ob
VKA Borneol (92.0%5. Da (56. 0+4. 3)ab (34. 0£6. 2)abc (14. 044. 3)ab (18.0%5.4)a
i DEET (72.0%3.2)a (82.04£5.Da (60. 0£5. 4)a (22.043.2)ab (12.04£5. Dab
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AN TR AL B ) BIR k2 / O
Kb Repellency rate at different concentrations/ %
Treatment 4 h

78.63 nL/cm? 15. 73 nl./cm? 3. 15 nL./cm? 0. 63 nL./cm? 0.13 nL/cm?
A fri%ji{%)fﬁifml oil (68.0£6.1)a (42.0=£4.5b (14. 0£3. Tbe (24.0%£3.2)b (32.0£6. 3)a
A Ijllcizﬂfz%ji:iiil oil (52.0%£3.2)ab (38.046.4)b (2.0£1. Dec (0. 0£0. 0c (6.043.2)b
1, 8-4%M-yifiE 1,8-cineole (22.0£7. 2)be (48.0+7.2)b (30.0£3. b (54.0%2. 3)a (0. 040.0)b
HJii§ Camphor (22.0+3. Hbe (0.00. 0)c 0. 0-0. 0)c (0. 040. 0)c (0. 040. 0)b
b4 1R J7EE Myrtenol (76.0%5.3)a (50. 046.3)b (20. 0£6. T bc (14. 0%2. Dbe (10. 0%4. 3)b
LS E Verbenol (0. 040.0)c (0.040.0)c (0.0%0.0)c (0. 040.0)c (0.0+0.0)b

VK F Borneol (82.0£6. Da (56.0£7. 1)ab (38.0£6. 6)ab (14. 0£5. ) be (18.0£5. 2)ab
EE i DEET (76.043. 3)ab (80.043.2)a (62.0%2.5)a (32.04%5. 2b)a (8.0%5. b

D RISV E ARG TR R AN R 255 A BRE] AR 0. 05 /K225 3%

The data with different lowercase letters in the same column indicate significant difference among different concentrations at 0. 05 level.
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