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Abstract 　 L iqu id2liqu id part it ion ing and co lum n ch rom atography w ere app lied,

respectively, to separate ch lo rofo rm extract of the w ho le p lan t of Cory d a lis sheareri to find

an tifeeding substances fo r insect con tro l in cabbage field. T he benzene fraction of the liqu id2
liqu id part it ion ing w as found to be the mo st active against the larvae of P lu tella xy lostella and

P ieris rap ae, w ith the rate of an tifeeding, a t × 50 dilu t ion, of 97. 7% and 97. 3% ,

respectively, after 12 h expo sure. T he fraction also show ed h igh egg2repelling activity to the

adu lts. M o re pure fractions w ere iso la ted by silica gel co lum n ch rom atography. T he mo st

active one had 93. 0% antifeeding rate at ×200 dilu t ion tow ards P ieris rap ae. T he chem ical

constituen ts of the above2m entioned ex tracts w ere discussed based on the pub lished data.
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U se of agrochem icals such as pest icides is indispen sab le fo r crop p ro tect ion. How ever, it

has becom e in strum en ta l to m any environm en ta l hazards. Fo r en su ring crop p roduct ion as

w ell as the p ro tect ion of the environm en t, search fo r a lternat ive to these syn thet ic pest icides

is con t inu ing all over the w o rld. P lan ts are con sidered to be one of the po ten t ia l a lternat ive

sou rces fo r develop ing new pest icidal chem icals. Cory d a lis shea reri, a perenn ia l tuberou s

herb grow ing p rofu sely in Ch ina and m any o ther reg ion of the no rthern hem isphere, has been

u sed in A sian fo lk m edicine as a feb rifuge and analgesic fo r a long t im e [1 ]. A lthough som e

alkalo ids po ssessing in sect icidal act ivit ies, separa ted from o ther species of the genu s

Cory d a lis w ere repo rted recen t ly by M iyazaw a et a l. [2, 3 ] and Popovic et a l. [4 ] , they seem ed to

be lipophob ic. T h is paper repo rted the invest iga t ion of the an t ifeeding and ovipo sit ivity2
repelling act ivity of the lipoph ilic ex tracts from one species of the genu s, C. shea reri, again st

tw o impo rtan t in sect pests viz. P lu tella xy lostella L. and P ieris rap ae L.

1　M a ter ia ls and M ethods

1. 1　Collection and processing of plan t

Samp les of the w ho le p lan ts of C. shea reri ( stem s, leaves and roo ts) w ere co llected

from the B aoshu moun ta in located near W est L ake, H angzhou, Zhejiang p rovince, P. R.

Ch ina du ring the vegeta t ive stage of the p lan t in D ecem ber, 1999. P lan ts w ere air dried

under shaded condit ion fo r a few days fo llow ed by drying in oven at 40 ℃ fo r 24 h. T he dried

m ateria l w as pow dered in a grinder to yield 2. 75 kg of pow dered p lan t.



1. 2　Solven t extraction

T he pow dered p lan t m ateria l (2. 5 kg) w as ex tracted w ith ch lo rofo rm fo r 12 h u sing

Soxh let appara tu s to yield 112. 5 g of concen tra ted crude ex tract designated as E 4.

1. 3　Fractiona tion of chloroform extract (E4)

1. 3. 1　L iqu id2liqu id part it ion ing　A po rt ion of the ch lo rofo rm ex tract (E 4, 12. 5 g) w as

disso lved in acetone and tran sferred to a separa teo ry funnel. W ater w as added up to the

m ax im um so lub ility lim it and the m ix tu re w as part it ioned successively w ith petro leum ether,

benzene, ch lo rofo rm and ethyl aceta te. T he differen t so lven t fract ion s thu s ob ta ined w ere

designated as F 1 (2. 4 g) , F 2 (1. 2 g) , F 3 (0. 3 g) and F 4 (0. 1 g). T hey w ere evapo ra ted and

dilu ted w ith the ra t io of 1∶50 (w öv ) fo r b ioassay.

1. 3. 2　Co lum n ch rom atography　T he rem ain ing po rt ion of the ch lo rofo rm ex tract (E 4,

100 g) w as sub jected to co lum n ch rom atography over silica gel ( 60～ 100 m eshes). T he

ex tract d isso lved in a m in im um vo lum e of ch lo rofo rm w as m ixed w ith silica gel and the

so lven t w as allow ed to evapo ra te. T he m ixed m ateria l w as then tran sferred to a glass co lum n

( length 75 cm and 4 cm in diam eter) part ia lly f illed w ith silica gel in petro leum ether. T he

co lum n w as then successively elu ted w ith so lven ts of increasing po larity viz. petro leum

ether, petro leum etheröbenzene (1∶1) , benzene, benzeneöch lo rofo rm (1∶1) , ch lo rofo rm ,

ch lo rofo rm öm ethano l (9∶1) , ch lo rofo rm öm ethano l (1∶1) and m ethano l. E lu t ion of 1. 0

liter each w as co llected separa tely, concen tra ted and mon ito red by th in layer ch rom atography

(TL C) fo r p resence of chem ical con st ituen ts.

1. 4　B ioa ssay for An tifeed ing Activ ity

T he 4th in star larvae of P lu tella xy lostella L. and the 3rd in star larvae of P ieris rap ae L.

w ere u sed fo r b ioassay. T he larvae w ere p laced in a glass beaker 3 cm in diam eter and 2 cm

in dep th. Each con ta iner held 5 w o rm s. Cabbage leaf w as cu t in to a round p iece 1 cm in

diam eter and dipped fo r 10 s in the ex tracts w h ich w ere disso lved in a m ix tu re of ch lo rofo rm

and m ethano l (9: 1). A fter drying the leaf w as pu t in a beaker to feed the w o rm. T he con tro l

group w as fed w ith leaf t rea ted w ith the so lven t on ly. T he beaker w as kep t a t 22 ℃. T he

leaf w as changed at su itab le t im e w hen the one fo r the con tro l group w as almo st ea ten. A

m easu ring paper w as u sed to est im ate the leaf area to be eaten.

Fo r test ing the ovipo sit ing repelling effect, abou t 100 adu lts of P lu tella xy lostella w ere

pu t in a cage of 20 cm ×20 cm ×40 cm in size. T he cabbage leaves, w h ich w ere sp read w ith

the ex tract, w ere p laced in the cen ter of the cage to allow the adu lts to ovipo sit on it. T he

con tro l leaves w ere trea ted w ith the so lven t on ly. T he adu lts w ere fed w ith w ater and honey

du ring the expo su re. T he leaf w as changed every day to coun t the num ber of eggs ovipo sited

on it.

1. 5　Da ta ana lysis

F T est and then D uncan’s SSR T est w ere perfo rm ed to see if the fract ion s separa ted

w ere sta t ist ica lly d ifferen t in their act ivit ies.
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2　Results and D iscussion

T he resu lts of b ioassay of d ifferen t fract ion s of liqu id2liqu id part it ion ing are p resen ted in
T ab le 1. Among the 5 fract ion s tested F 2 w as the mo st act ive, fo llow ed by E 4, F 1, and F 3.

T he last th ree, how ever, w ere the sam e from sta t ist ica l po in t of view. T ab le 1 also show s

the ra te of an t ifeeding rem ained the sam e sta t ist ica lly a t 12 th , 24th , 36 th , and 48 th. Bu t the
ra te w as sign if ican t ly low er at 60 th. T h is w as p robab ly becau se the sen se of hungry in

p ro longed expo su re part ly coun terw eighed the an t ifeeding effect of the ex tracts. In o rder to

confirm the impact of d ifferen t fract ion s on developm en t, the larvae, w h ich had undergone

the 602hou r expo su re, w ere fed w ith fresh cabbage leaves.

T he ra tes of pupat ion and mo rta lity as t im e p roceeded w ere reco rded in T ab le 2.

Comparing the data in T ab le 2 w ith that in T ab le 1, one can conclude that the ra te of

mo rta lity is in d irect ly p ropo rt ional, w h ile the ra te of pupat ion is in inversely p ropo rt ional,

to the ra te of an t ifeeding. It is a lso clearly indica ted in T ab le 2 that the ex tracts cou ld delay

p rogress of the pupat ion.

第 2 期　L i shaonan: Investigation on A ntifeeding and O vipo siting- repelling A ctivity of the P lan t Co rydalis sheareri against Two L ep idop tera Insects　　　

T ab le 1　T im e2rela ted an t ifeeding act ivity fo r fract ion s of liqu id2liqu id

part it ion ing of Cory d a lis shea reri again st P lu tella xy lostella
3 (×50)

Expo sure

hour

Ch lo rofo rm

(E4)

Petro leum ether

(F 1)

Benzene

(F 2)

Ch lo rofo rm

(F 3)

E thyl aceta te

(F 4)
M ean

12 79. 2±14. 3 71. 7±16. 4 97. 7±1. 9 77. 8±3. 8 16. 7±9. 1 68. 6A

24 81. 1±5. 3 69. 4±20. 1 92. 6±4. 8 71. 1±9. 4 30. 6±21. 0 69. 0A

36 74. 9±3. 8 66. 9±8. 9 88. 8±4. 9 68. 7±4. 9 28. 4±19. 3 65. 5A

48 68. 5±10. 9 73. 9±20. 1 83. 1±13. 7 75. 0±15. 9 12. 4±35. 1 62. 6A

60 48. 3±23. 8 55. 0±46. 2 86. 8±7. 9 13. 2±33. 5 - 8. 18±31. 7 39. 0B

M ean 70. 4B 67. 4B 89. 8A 61. 1B 16. 0C

　　N o te: 3 D ata is exp ressed as m ean±SD of rate of an tifeeding (% ) of four rep licat ions. D ata w ith the
sam e letter rep resen ts the values that are sta t ist ically the sam e (P = 0. 01).

T ab le 2　R ate of pupat ion and mo rta lity of P lu tella xy lostella after 60 h

expo su re to fract ion s of liqu id2liqu id part it ion ing of Cory d a lis shea reri (×50)

T est hour Check
Ch lo rofo rm

(E4)
Pero leum

ether (F 1)
Benzene

(F 2)
Ch lo rofo rm

(F 3)
E thyl aceta te

(F 4)

48
Pupation (% )

M o rtality (% )
95

0

42

5. 2

50

10

16

16

55

20

70

5

96
Pupation (% )

M o rtality (% )
95

5

68

16

60

10

16

26

50

35

75

20

120
Pupation (% )

M o rtality (% )
95

5

68

63

70

25

58

37

60

35

75

25

148
Pupation (% )

M o rtality (% )
95

5

68

32

70

30

58

42

60

40

75

25

75



Since F 2 p roved to be the mo st act ive fract ion, a fu rther test w as m ade to compare its
an t ifeeding act ivit ies fo r the larvae of P lu tella xy lostella and P ieris rap ae. T he an t ifeeding
po ten t ia l of F 2 w as almo st the sam e at ×50 dilu t ion fo r the larvae of bo th P lu tella xy lostella

and P ieris rap ae. W ith the concen tra t ion decreasing, the act ivity dropped qu ick ly fo r the
P lu tella xy lostella , w h ile it decreased slow ly fo r the P ieris rap ae (T ab le 3). So F 2 seem ed to
be m uch mo re effect ive fo r the larvae of P ieris rap ae.

F 2 had an obviou s ovipo sit ing2repelling act ivity fo r the adu lt of P lu tella xy lostella. T he
act ivity rem ained the sam e fo r a t least tw o days and then declined sligh t ly a t 3rd day.
W hether the decline w as due to degradat ion of the residual ex tract on the leaves o r to
adap ta t ion of the adu lts to the ex tract needs fu rther exp lo ra t ion.

T ab le 3　Sen sit ivity of the larvae of P lu tella xy lostella and P ieris rap ae to F 2

T est species
Concen tra t ion (w öv )

×50 ×100 ×200 ×500

P lu tella xy lostella 97. 7±1. 9 25. 6±10. 9 6. 40±9. 2 - 2. 7±4. 3

P ieris rap ae 97. 3±2. 2 ö 87. 6±11. 2 69. 3±14. 8

　　3 D ata is exp ressed as m ean±SD of rate of an tifeeding (% ) of four rep licat ions after 12 h expo sure.

T ab le 4　O vipo sit ing2repelling effect of F 2 (×50) fo r adu lt of P lu tella xy lostella
3

T im e of samp ling 24th hour 48th hour 72nd hour

R ate of an tifeeding (% ) 86. 6±4. 2A 86. 5±5. 4A 76. 9±4. 5B

　　 3 D ata is exp ressed as m ean ±SD. D ata w ith the sam e letter rep resen ts the values are the sam e

stat ist ically (P = 0. 01).

Part it ion of E 4 by co lum n ch rom atography gave 5 group s of rela t ively pu rif ied m ateria ls.

W ith increasing po larity, they w ere C 1 (4. 5 g) , C 2 (5. 0 g) , C 3 (8. 5 g ) , C4 (3. 5 g ) and

C 5 (2. 5 g). A n t ifeeding act ivity of C 1 to C 5 is show n in T ab le 5. C 1, C 3 and C4 w ere the sam e

sta t ist ica lly, and C 2 w as sign if ican t ly low er than C 1～ C3. A rela t ively o ily fract ion (C 1) and

one o r tw o rela t ively po lar fract ion s (C3, C 4) w ere separa ted by the co lum n ch rom atography.

T ab le 5　A n tifeeding act ivity of the differen t co lum n fract ion s of

ch lo rofo rm ex tract of Cory d a lis shea reri again st P ieris rap ae
3

Co lum n fractions D ilu tion (w öv ) T est hour R ate of an tifeeding (% )

C1 1∶200 18 74. 6±13. 6A

C2 1∶200 18 17. 5±47. 3B

C3 1∶200 18 90. 8±15. 5A

C4 1∶200 18 93. 0±11. 3A

C5 1∶200 18 55. 3±18. 7AB

　　3 D ata is exp ressed as m ean±SD of rate of an tifeeding (% ) of four rep licat ions. D ata w ith the sam e

letter rep resen t the values are the sam e stat ist ically (P = 0. 01).
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　　A comparison of the TL C behavio r of F 2, C3 and C4 revealed a common chem ical

con st ituen t occu rring in all these fract ion s, w h ile C 1 is a d ifferen t compound. M iyazaw a et

a l. [3 ] separa ted fou r p ro toberberine alkalo ids from C. bu lbosa , w h ich w ere p roved to be act ive

again st D rosop h ila m elanog aster. T hey w ere (- ) 2tet rahydroberberine (1) , (- ) 2tet rahydro2
cop t ic (2) , (+ ) 2co rydaline (3) , (±) 2tet rahydropalm at ine (4) and (±) 2dehydroco rydaline

(5) as its iod ide tet rahydropalm at ine w as also found to be act ive again st larvae of S p od op tera

littora lis
[4 ]. A ll the above2m en tioned compounds w ere ex tracted by m ethano l, w h ile ou r

p reviou s study (unpub lished ) indica ted that the m ethano l ex tract from Cory d a lis shea reri

w as inact ive fo r P lu tella xy lostella and P ieris rap ae. T h is suggests tha t the fract ion s separa t2
ed in the p resen t study m igh t be differen t from tho se go t from o ther researches. Fu rther

pu rif ica t ion and iden t if ica t ion of the act ive compound w ill be con t inued. A ttemp t w ill a lso be

m ade to develop a su itab le m ethod fo r ex tract ion of th is p lan t fo r u se as a po ten t pest icidal

resou rce.
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珠芽尖距紫堇Coryda lis shea rer i 对两种
鳞翅目昆虫拒食和拒产卵活性的初步研究
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摘　要　分别用液—液分配法和柱层析法对珠芽尖距紫堇 Cory d a lis sheareri 全株的氯仿粗提物进行了分

离, 以求获得对甘蓝害虫有拒食活性的物质。液—液分配法中, 苯提取物的拒食活性最高, 在 50 倍稀释浓度

下, 小菜蛾 P lu tella xy lostella 和菜粉蝶 P ieris rap ae 幼虫对其拒食率分别为 97. 7% 和 97. 3%。苯提取物还显

示了很高的拒产卵活性。通过硅胶柱层析获得了相对较纯的提取物, 其中活性最高的成分在 200 倍的稀释浓

度下对菜粉蝶的拒食率为 93. 0%。根据现有资料对上述分离物的化学本质进行了探讨。

关键词　珠芽尖距紫堇; 昆虫; 拒食; 拒产卵
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