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Abstract L iquid-liquid partitioning and colunn chromatography were goplied,
repectively, to separate chloroform extract of thew hole plant of Corydalis sheareri to find
antifeeding substances for insect control in cabbage field The benzene fraction of the liquid-
liquid partitioningw as found to be themost active against the larvae of P lutella xy lostella and
Pieris rapae, with the rate of antifeeding, at x 50 dilution, of 97 7% and 97 3%,
repectively, after 12 h exposure T he fraction also show ed high egg-repelling activity to the
adults M ore pure fractionswere ilated by silica gel column chromatogragphy. The most
active one had 93 0% antifeeding rate at x 200 dilution tow ards Pieris rapae The chamical
oconstituents of the abovementioned extractsw ere discussed based on the published data
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U se of agrochem icals such aspesticides is indigpensable for crop protection How ever, it
has become instrumental to many environmental hazards For ensuring crop production as
w ell as the protection of the environrment, search for alternative to these synthetic pesticides
is continuing all over theworld Plants are considered to be one of the potential alternative
urces for developing nev pesticidal chemicals Corydalis sheareri, a perennial tuberous
herb grow ing profusely in China and many other region of the northern hemigphere, hasbeen
used in A sian folk medicine as a febrifuge and analgesic for a long time''. A Ithough some
alkaloids possessing insecticidal activities, separated from other gecies of the genus
Corydalisw ere reported recently by M iyazava et al. >* and Popovic et al. ', they seemed to
be lipophobic This paper reported the investigation of the antifeeding and ovipositivity-
repelling activity of the lipophilic extractsfrom one geciesof the genus, C. sheareri, against
two mportant insect pestsviz Plutella xylostellaL. and Pieris rapaelL.

1 M aterialsandM ethods

1 1 Collection and processing of plant

Samples of the whole plants of C. sheareri (stamns, leaves and roots) were collected
from the B aoshu mountain located near W est L ake, Hangzhou, Zhejiang province, P R.
China during the vegetative stage of the plant in Decanber, 1999 Plantswere air dried
under shaded condition for afewv daysfollowed by drying inoven at 40 for 24h Thedried
material w as pow dered in a grinder to yield 2 75 kg of pow dered plant
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1 2 Solvent extraction

The pow dered plant material (2 5 kg) was extracted w ith chloroform for 12 h using
Soxhlet apparatus to yield 112 5 g of concentrated crude extract designated as Ea
1 3 Fractionation of chloroform extract (Ea)
1 3 1 Liquid-liquid partitioning A portion of the chloroform extract (Es, 12 5 g) was
disolved in acetone and transferred to a separateory funnel W ater was added up to the
maximum lubility Imit and them ixturew aspartitioned successively w ith petroleum ether,
benzene, chloroform and ethyl acetate T he different olvent fractions thus obtained w ere
designated as F1(2 4 g), F2(1 2g), Fs(Q 3g) and F+(Q 1 g). They were evaporated and
diluted w ith the ratio of 1 50 (w /v) for bioassay.
1 3 2 Colunn chromatography The ramaining portion of the chloroform extract (Ea,
100 g) was subjected to column chromatography over silica gel (60 100 meshes). The
extract disoolved in a minimum volume of chloroform was mixed with silica gel and the
wlvent was allow ed to eveporate Them ixed material w as then transferred to a glass column
(length 75 an and 4 an in diameter) partially filled w ith silica gel in petroleum ether. The
column was then successively eluted with slvents of increasing polarity viz petroleum
ether, petroleum ether/benzene (1 1), benzene, benzene/chloroform (1 1), chlorofom,
chlorofom /methanol (9 1), chlorofom methanol (1 1) and methanol Elution of 1 0
liter eachw as collected separately, concentrated and monitored by thin layer chrom atography
(TLC) for presence of chamical constituents
1 4 Bioassy for Antifeeding Activity

The 4" instar larvae of P lutella xylostellaL. and the 3" instar larvae of Pieris rapael.
w ere used for bioassay. The larvaew ere placed in a glass beaker 3 an in diameter and 2 an
in depth  Each container held 5woms Cabbage leaf was cut into a round piece 1 an in
dianeter and dipped for 10 sin the extractsw hich w ere disolved in am ixture of chlorofom
and methanol (9: 1). A fter drying the leaf wasput in a beaker to feed thewom. The control
group w as fed w ith leaf treated with the olvent only. The beaker was kept at 22 . The
leaf w as changed at suitable timew hen the one for the control group was aimost eaten A
measuring paper w as used to estimate the leaf area to be eaten

For testing the ovipositing repelling effect, about 100 adults of P lutella xy lostella w ere
put in a cageof 20 anx 20 anx 40 an in size T he cabbage leaves, w hich were preadw ith
the extract, were placed in the center of the cage to allow the adults to oviposit on it The
control leavesw ere treated w ith the solvent only. The adultsw ere fed w ith w ater and honey
during the exposure T he leaf was changed every day to count the number of eggsoviposited
on it
1 5 Data analysis

F Test and then Duncan’s SSR Test were performed to see if the fractions separated
w ere statistically different in their activities
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The resultsof bioassay of different fractionsof liquid-liquid partitioning are presented in
Table 1 Among the 5 fractions tested Fzw as themost active, followed by E4, F1, and Fs

The last three, how ever, were the same from statistical point of viav. Table 1 also show s
the rate of antifeeding remained the same statistically at 12", 24", 36", and 48" But the
rate was significantly lower at 60". Thiswas probably because the sense of hungry in
prolonged exposure partly countew eighed the antifeeding effect of the extracts In order to
confim the mpact of different fractionson development, the larvae, which had undergone
the 60-hour exposure, were fed w ith fresh cabbage leaves
The rates of pupation and mortality as time proceeded were recorded in Table 2

Comparing the data in Table 2 with that in Table 1, one can conclude that the rate of
mortality is in directly proportional, while the rate of pupation is in inversely proportional,
to the rate of antifeeding It isal9 clearly indicated in Table 2 that the extracts could delay
progress of the pupation

Tablel Time-related antifeeding activity for fractionsof liquid-liquid
partitioning of Corydalis sheareri against P lutella xy lostella” (x 50)
Exposure Chloroform  Petroleum ether Benzene Chloroform Ethyl acetate

M ean

hour (Ea) (F1) (F2) (Fa) (Fa)
12 79 2+ 14 3 71 7+ 16 4 97. 7+ 1 9 77. 8t 3 8 16 7+ 9 1 68 6
24 811t 53 69 4+201 926+48 71 1+ 9 4 306+ 210 69 O
36 74 9+ 3 8 66 9+ 8 9 88 8+ 49 68 7+ 4 9 28 4+ 19 3 65 5
48 68 5+ 10 9 739201 831+137 750159 12 4+ 35 1 62 6
60 48 3+ 23 8 55 0+ 46 2 86 8+ 7 9 132335 - 818t 317 39 ¢

M ean 70 8B 67 & 89 & 61 18 16 O°

Note "Data is expressed asmeant SD of rate of antifeeding (%) of four replications Dataw ith the
sane letter represents the values that are statistically the sane (P= Q 01).

Table 2 Rate of pupation and mortality of Plutella xylostella after 60 h
exposure to fractionsof liquid-liquid partitioning of Corydalis sheareri (% 50)

Chloroform Peroleum Benzene Chloroform Ethyl acetate
Test hour Check

(Ea)  ether(F1) (F2) (Fa) (F4)
48 Pupation (%) 95 42 50 16 55 70
M ortality (%) 0 52 10 16 20 5
96 Pupation (%) 95 68 60 16 50 75
M ortality (%) 5 16 10 26 35 20
120 Pupation (%) 95 68 70 58 60 75
M ortality (%) 5 63 25 37 35 25
i 0,
148 Pupation (%) 95 68 70 58 60 75

M ortality (%) 5 32 30 42 40 25
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Since Fz2 proved to be the most active fraction, a further test wasmade to compare its
antifeeding activities for the larvae of Plutella xylostella and Pieris rapae The antifeeding
potential of Fzw as aimost the sane at x 50 dilution for the larvae of both P lutella xy lostella
and Pieris rapae W ith the concentration decreasing, the activity dropped quickly for the
P lutella xy lostella, while it decreased slow ly for the Pieris rapae (Table 3). So F2 seamed to
be much more effective for the larvae of Pieris rapae

F2 had an obvious ovipositing-repelling activity for the adult of P lutella xylostella The
activity remained the same for at least wo days and then declined slightly at 3 day.
W hether the decline was due to degradation of the residual extract on the leaves or to
adgptation of the adults to the extract needs further exploration

Table 3 Sensitivity of the larvae of Plutella xylostella and Pieris rapae to F2

Concentration (w /)

Test ecies
x 50 x 100 x 200 x 500
P lutella xy lostella 97. 7+ 1 9 256+ 10 9 6 40+ 9 2 - 2743
Pieris rapae 97. 3+ 22 / 87 6+ 11 2 69 3+ 14 8

"Data is expressed asmeant SD of rate of antifeeding (%) of four replications after 12 h exposure

Table 4 Ovipositing-repelling effect of F2(x 50) for adult of P lutella xy lostella’

Timeof sampling 24" hour 48" hour 72™ hour

Rate of antifeeding (%) 86 6+ 4 2 86 5+ 5 4 76 9+ 4 5°

"Data is expressed as mean+ SD. Data with the sane letter represents the values are the samne
statistically (P= Q 01).

Partition of E4 by column chromatography gave 5 groupsof relatively purified materials
W ith increasing polarity, they were C:1(4 5g), C2(5 0g), Cs(8 5g), Cs(3 5g) and
Cs(2 5¢). Antifeeding activity of C1to Csisshown in Table5 Ci, Csand Csw ere the same
statistically, and C>w as significantly lower than C: Ca A relatively oily fraction (C:) and
oneor two relatively polar fractions (Cs, Cs) were separated by the column chromatography.

Table 5 A ntifeeding activity of the different column fractions of
chloroform extract of Corydalis sheareri against Pieris rapae’

Column fractions Dilution W /v) Test hour Rate of antifeeding (%)
Ci 1 200 18 74 6t 13 6
C: 1 200 18 17 5+ 47 3
Cs 1 200 18 9Q 8+ 15 5°
Ca 1 200 18 93 0+ 11 3
Cs 1 200 18 55 3+ 18 7*®

"Data is expressed asmeant SD of rate of antifeeding (%) of four replications Dataw ith the sane
letter represent the values are the same statistically (P= Q 01).
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A comparion of the TLC behavior of F2, Cs and Ca4 revealed a common chemical
constituent occurring in all these fractions, while Ci is a different compound M iyazav a et
al. ' separated four protoberberine alkaloids from C. bulbosa, w hichw ere proved to be active
against D rosgphilamelanogaster. Theywere (- ) -tetrahydroberberine (1), (- )-tetrahydro-
ooptic (2), (+ )-corydaline (3), (x )-tetrahydropamatine (4) and (% )-dehydrocorydaline
(5) asits iodide tetrahydropaim atinew as al found to be active against larvae of Spodp tera
littoralis'”. A Il the abovementioned compounds were extracted by methanol, while our
previous study (unpublished) indicated that the methanol extract from Corydalis sheareri
w as inactive for P lutella xy lostella and Pieris rapae T his suggests that the fractions separat-
ed in the present study might be different from those got from other researches Further
purification and identification of the active compoundw ill be continued A ttenptw ill al be
made to develop a suitable method for extraction of thisplant for use as a potent pesticidal
repurce
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