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Studies on Acarcidal Bioactivities of the Extracts from Artemisia annua
L. Against Tetranychus cinnabarinus Bois. (Acari: Tetranychidae)

ZHANG Yong-qiang, DING Wei, ZHAO Zhi-mo, WU Jing, FAN Yu-hu
(College of Plant Protection, Southwest University, Chongqing 400716)

Abstract: [Objective] The aim of this study was to determine the best extraction technique, the suitable solvent and the
optimal plant parts and the acaricidal activities of Artemisia annua L. [Method] The acarcidal bioactivities against Tetranychus
cinnabarinus of total 135 extracts of petroleum ether (30-60°C), petroleum ether (60-90°C), ethanol, acetone and water paralle] and
sequenced extracts from the leaves, stems and roots of Artemisia annua L. in different periods of April, May, June, July and
September were determined by slide-capillary method in labortory. [Result] The results showed that the acaricidal bioactivities
elevated with the development of A. annua plant at the concentration of S mg-ml”, The general tendency exhibited the sequence of
July> June>May > April, but September decreased comparing with July. However, the most effective extracts in five months were
all acetone parallel extract from A. annua leaf, and the corrected mortalities after 48 h of treatment were ranged from 74% to 100%.
The median lethal concentrations (LCso) against . cinnabarinus of acetone parallel extracts from A. annua leaves in September, July,
June, May and April were 0.5986, 0.4341, 0.8376, 0.9443 and 1.3817 mg-ml”, respectively after 48 h of treatment. The 13 groups
were isolated from acetone extracts of A. annua leaves in July by column chromatography, both of the 11th and 12th groups
exhibited strong bioactivities. The median lethal concentrations of the 11th and 12th groups against T. cinnabarinus were 0.3683 and
0.1586 mg-ml", respectively. [Conclusion JThe acetone parallel extract from Artemisia annua leaf in July was the most toxicity to T.
cinnabarinus and the corrected mortality was 100% after 48 h. The No. 11 and No. 12 groups of acetone parallel extract was the most
active components and could be acted as the emphases for further study.
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[HARBEX] KA (Tetranychus cinnabrinus
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PEI: Petroleum ether 30-60°C parallel extract; PEIL: Petroleum ether 60-90°C parallel extract; ETH: Ethanol parallel extract; ACE: Acetone parallel extract;
WAT: Water parallel extracts; PEUS: Petroleum ether 60-90°C sequenced extract; ETHS: Ethanoi sequenced extract; ACES: Acetone sequenced extract;
WATS: Water sequenced extracts

1 #EE 4. 5. 6. 7. 9 BHFRBNAR UMMM KA FRM IR EME (5 mgml’, 48h)
Fig. 1 The acaricidal bioactivities of extracts from A. annua extracted with different solvents and different parts in April, May, June,
July and September against T. cinnabarinus (5 mg-ml”, 48 h)
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Fig. 2 The general acaricidal bioactivities tendency of acetone
extracts from the leaves of A. annua (5 mg-ml”, 48 h)
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Table 1 The toxicity analysis of acetone extracts from the leaves of A. annua against T. cinnabarinus (48 h after treatment)

At BEHRRER PR BN RERK 95HREKXR
Month Toxicity regression linear Correlate coefficient LCs and its 95% confidence interval (mg-ml ™)
4 At April y=13732+1.1549x 0.9919 1.3817 (1.0120~1.8863)

5 A% May y=0.9444+1.3632x 0.9624 0.9443 (0.7141~1.2486)

6 A7 June y=0.1146+1.6743x 0.9883 0.8376 (0.6508~1.0524)

7R July y=1.8462+1.1957x 0.9800 0.4341 (0.2708~0.6957)

9 A} September y=1.5818+1.2308x

0.9951 0.5986 (0.4201~0.8530)

&2 5AARELEHFTREMMABHEHOBEFH (S mgm)

Table 2 The median lethal time of acetone extracts from the leaves of A. annua against T. cinnabarinus (5 mg-mi™)

Rty EHERES HXFRH BOEHH R I 95% R IFX (6
Month Toxicity regression linear Correlate coefficient LTso and its 95% confidence interval (h)
4 A4 April y=0.4038+2.9258x 0.9624 37.2343 (32.5238~42.6271)
5 A# May ¥=-1.5283+4.5290x 0.9675 27.6346 (25.0965~30.4293)
6 At} June y=-0.9726+4.2932x 0.9761 24.6137 (22.1039~27.4085)
7TRH July ¥=0.6559+4.3303x 0.9299 20.2355 (17.9431~22.8208)
9 A4 September y=-0.4445+3.8319x 0.9726 26.3532 (23.6366~29.3820)
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MR 1EH, BHEEREA G HHEFTRR
Y133 A RP i R LCso B R EZ AT AR A Bk,
4 B 5 Af 6 At 7 B9 A4 LCso 23
3 1.3817. 0.9443. 0.8376. 0.4341 % 0.5986 mg-ml”.
BEAEENR 6 AHMEIHELN bE 16743, E
KT 7 BHI 1.1957, 0 R 3R E 2RI E 7 7,
6 AMX RN BIEREMOER, RRARE
AR, BEaERE, 7 BAEEET AR FTRR
YiEHER, ANEREENEKASXE, XBRFRZ
B KK RN, XA TR A R &R,
5RARFELERYE.

WE 2 FiH, HEEY LSRR R
M) LTs LR FEE R ETHARTEFER. £
S5mgml’ WET, 4 A4 5 HH. 6 A, 7 AfrA
9 A4 B AL & v T AT R IR % R B 0 Y
LTs 250 37.2343. 27.6346. 24.6137. 20.2355 Hl
26.3522h.,

2.4 #itH® 7 PHABREREYEERASIERAS

BRGEEE LR

KREDE B RRER E BRI B R B R
BENHBEARASMRFEEE, EREER 3. A$
WLEH, ERASBEHN 13FA45P, 4 11
12 BRGNS S, 0 48h, 5mgml’ BREEFET:
R4 FEF 99.30%. 99.29%. A4 5F6iKZ, 48h
FI R EFE T2 4 B B 82.52%. 89.74%.

MIEHREE 11 A 12 A4847 T HHEES
T, ERINTFE 4.

mME4FEH, ESELHN 13 AMERP, LHE 48 h,
A4 11 7112 1 LCso 43 514 0.3683 F10.1586 mg:ml ™,

3 AEE 7 ANREETRRMERTAS FEEEG

Table 3 The acaricidal activities of the group compounds
separated from acetone extract of leaves of A. annua
in July by column chromtography (5 mg-ml, 48h)

RS BRERLE KIEFT-% 95% B R KX fA]
Different groups Corrected mortality (%) 95% Confidence interval of
corrected mortality (%)
1 32.85 fgF 28.54-37.16
2 37.12{F 34.16-40.09
3 60.54 eE 56.35-64.74
4 62.46 ¢E 55.34-69.58
5 82.52¢C 81.79-83.24
6 89.74 bB 85.08-94.41
7 79.47 ¢CD 71.18-81.77
8 27.36 gF 20.35-34.37
9 31.23 fgF 27.67-34.79
10 26.95 gF 21.37-32.54
11 99.30aA 96.32-102.29
12 99.29 aA 96.24-102.34
13 73.07dD 65.76-80.38

FAREEFERRANMEFRRIERES (P<005, REFHRE
#}B) , XKEFFRTEFREEF (P<001, BEFERENR)

The data in the same column followed by diferent small letters differ
significantly at P<<0.05 and different captical letters differ at P<0.01,
Duncan muitiple mean test

i1 7 AMRERRYH LCsx X 0.8376 mgml”, H4
12 MEAN TRRRRYT S RE KL 5 &. X9
XA KRR F R MREE, E—5
EEREERNREEYREEFETHHRERRY
H, HEZREYTRIEHHARNRBCREE D
.

®4 BLETAHARTETERDNSENSE 1 8012 B3 FABHEHZHREPSHT (LEFE 4810

Table 4 The toxicity regression analysis of the acaricidal activities of groups 11 and 12 of A. annua leaves in July acetone parallel

extract against T. cinnabarinus (48 h after treatment)

i ] #AFRRER BXRY BRIRERK 5%BEER
Treatments Toxicity regression linear Correlation coefficient LCso and its 95% confidence interval (mg-mlI™)
7 AM AR RRY y=0.1146+1.6743x 0.9883 0.8376 (0.6508~1.0524)

Acetone extracts of leaves in July

% 11 4% The 11th group y=1.5283+1.3582x 0.9870 0.3683 (0.2494~0.5441)

% 12 414> The 12th group y=2.8472+0.9784x

0.9850 0.1586 (0.0916~0.2747)

3 itig
AIHE T B EX R EDETE, 4. 5.
6.7 M9 B4 MELEH KRR TR EHRNE

BB, SRANIEBRRINEYIELE
EBEXER(P<0.05,4 A4 F=66.36,5 A4 F=58.51,
6 A4 F=109.40, 7 A4 F=112.54, 9 B} F=89.47,
df=8, 18) . RELERNH—F NP HEMIER R



3% HKAGRE: BABRRYX KPS HEMEENHA 725

EHRSEE T EBM, AFRFATEEENELS
BE, FKREFHRFARNRAEENSEMNE.
PPN R RTEYE, BT o RIREMPER.
£, . . RESRAREA, XREAFLREE
V), HAWTEHYRA A FEY KA, B
R RS FHP— 6. KERE ERAR R
PRHENABERBREHAD. EEDERAHR
H, ROEREDEDEENHEI AN REHR.
AMRARETEREARARE N HOARTM, XA
RIBFREITRING B, RAMT T HEERWEHE
MshAZN. ERFEETE, RSN RHEERE
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R#>5 B#hr>4 By, 9 BB X% 7 B A TR,
A FATRRYEEBGR, WEDH K ERT
ENTF 74%~100%. 7 AHiEtEER, LCs A 04341
mgml?,
REEANBELEEEL L HEREENNE B
HA-EEEmML TH, £l EHEF—LEHE,
BUETEHEER, HEF. L AW T RE, &

HEk, BMTE, HEN, JFEERW, Wb Ak

WK, EE. R, ATE. ERARTESRS. &
R BEERE. PURE. FER. W RENEE.
R, FRESERERD, MRS 7 AMNAE
REYLETHERSE, B3 13 MG, 44E 48h,
A5 11 MAS 12 IEHEAN T 7 AM MR ERRY
TS H8EKBERRE, HE5HFEERERETHR,
EHXFEMMAHEETER. ERELEREFREE
B, MEAGERMIESZNERP, FEEX
BEAYNLCERNE, TARRANXLEFINE
MARETHNSE, BX—UHRESE, TUR
ZHRAHEARFERAN DAY, EREHXE
FIRE=BER, BENFEFASHEHRRRKEMN
BAMEZEY, KEOHEAELATR RS
R R =LA, MMRREA, NA—7E
af AR L ROk RIERBUE FANER S

4 it

BN ELE 5 N AGIREH AR ERRRY
MAEBHFEHEEERR, KRREEEKET A
BRIBEEYIEE R, RALE I RGEE RS b
BHEERBIMRLTREBERL. JLAERRBER
ERFEMX AR, WEFTRRE&ENE
HRETR. 7 AREEEN F R RRRYEE

B, MERDHIHLERE 48 h, KREFLT-FEN 100%.
7 A R TR RS 11 12 BiEH
Ao, AEAS—PHAMES.
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