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SEIG AT B4R RIS R AR B R OR S,
R 3 G AR T MRS S S A AR LU, SRR AR
FHIZAE P I FL(60 cmx40 cmx45 cm)H DL 7K F1 25
A HERAKAEE)IIFET2h, LUNESE(L kg)ENE
YR . EYIFRE, MBS Pk AT N R Il A
[PARAF IR AT T, AFE A SEI00R
12 IWHE

ESRR FREL(17.2 emx13.5 cmx12.5 cm) S I
J SEEG, REANSEI6 A K HRZH 2 ) i E 10 H SRR
R SIS AT B R R I T 2 M SR K547 .

BEMRIFRBURHIE ALK RAADRIN
VEBRRORE T, RN RS B R, FRENG.0 g
EMAT, T1 LEFUKF, NLHHRS, =R T
5 B 240, FHEZ AT 831k, 15 B M2 U,
A CUKFELRAT, % F -

BHEIZERRAE S U6 A3 2H 98 R AR IR R 1
B RS KEN L, 8RR R A 52 B2 31 e
0.5, 1.5. 3.0, 4.5816.0 g/LIIMEREE, DLE&UK
VB2 6 HRZE, BE LB 5 A 977 1010 H 48 75 42
(2.1240.18) gl N A [F) 3 FEE 6 5 1) B ) 4] 7R T o
SRV FRET_FE T FLEE, BRI N EEC H,
HALHR R E 3N PAT, LIS TE IR (2542) C & T it
o T AKVERER B R AN ), 4 e
24h. 48h. 72h. 96hA1120h% 5E T2 46 4H A IE 40
HHAR R IR FE TG L, v ik G K AT e, B R R
Het My FnEae.,

1.3 AEIBEFRNE

AR bR E AL E(CAT) & A E & (TP)
A (MDA R &0 H m 5 2 A ) T ARE
FLAT, BT AR R o fir alt, FH7K O B8 E RO, 58
IS TE 250 (25+2) °C 6t R kAT

KRR 7 3647 88 1 %2, FH Origin8. 6511
LI RIATTAE, il FAR IR AET2h )L s LCsys
LCs PR FE AR, S8 26 AR RS20 7 v IR o Bl
HLiE B8 H A8 H IR E T WAL IRFE1.58(LCys)~
3.82(LCs0)MM16.05 g/L(LCy5) T 48h, X I ZHAEH [F] 5%
RS R R EKT, ALK R EIN
PAT .

SE 0 AH RN X R A R B ATLIE S R AR 50, &
FUK R E e sg R HR, Ja PRt B H A 4 24,
FH4C A B 57K (0.9%) M3 UK, JEART1EE, FREXL.S g,
TKoOK AT B TR, %0 & (g) AR (mL)=

LM LTI N 512 A0 . (0.9%AE B 26 K), F 3t BS
H R 10% 5] W, 342500 r/min 850> 15min, X
IEREACUKEE, F T AR LA BB RR I E o

EHREE(TP) HARSTEHFZLHT
ROl HRT A K 10% I MR B 0 b i
T, P AR 3 R KR R R M 1 % 1) R R 50 2R
R E A TUE BN E R, 2 ET A8 B
TR A R 5 5 oI O A AR B RO, TR A,
10min, K595 nm, Y421 cm, XZEKIHE, 0 E %
EWCEE . 45 FIE R AR)MAT I, B{E g
prot/LE R,

‘ Apegp—A s
%EY&E(gPYOt/L): Fdh =H %
A=Az (1)

FRUERHIREE (g prot /L) x R RE(5 £
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M5 R S A% T 10% T R 5 0 b I R, $2
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D7 5 R I N FE LA BGRA), YRS, B0 R
5, HEHE D B3L—/NL, 95°C/K¥#40min, B f5
WA, #RJE3500 r/minEs L 10min, B &,
532 nmAk, 1 em)61%, 28K IR, e 258 WOG
B RN QAT £l inmol/mLE IR .

Apern—Aq
MDA % & (nmol/mg prot) = ek : eV
A —A =g

FRIEARIKEE 10 nmol /mL
FEZAREE FKE (mg prot /mL)

HEUSEH(CAT)EE o A A =
AT Wk s . BT ST 4 B 10% T MR
O IR, P AR 38 3R KRR B AR B R 1 % P T i i
SYRR, ¥ B AL AR S U B 15, 4 S AE X6
FEL A R 5 A R I N AR RLRE i B, TR, B
405 nm, Y64£0.5 cm, BUZE KR, M 55 ok
Ho 4RI ANG)FAT I, £E LLU/mg prot
FKowe

)

CATIE 1=
(A zgm—A ) X 2717 3)
60xHUFE X FRFNFEZREE FH I (mg prot /mL)

A1, 271 AR 5L
14 HIELE

K HMicrosoft Excel3F 4T SZI6 F 4 T AL 2R, 7
SPSS 23.08 A Hh AT B IR 3R 7 2 73 #T (One-way
ANOVA), HHBA RV JEE 4k B30 A A3 8 2 A% BRI
Z 5k, P<0.0.5K I BA B 2, Fdtir AR A
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21 @RHEIBRIAYR

W 1R, S2B3EAT240, 165N FERG R 52
U5 2H 55 o RZHAR T MBS T T I 4 7E48h )5, B R
KRR B N6 o/ LI AL B 20 A 4 75 08 H B AE T
MR, FET-FE N11%; £E720)5, 50 R4 AH L, %S
IO AR AT IEIE T 2R B BN, FRO.SFN1.5 o/ LEE BRAT
PERURIR B N AET- A A A1, HoAth S A7 E I B 2%
F#(P<0.05); 7E96h 5, &% SLU0 LHAR A5 I At T2 K 72 57
3 (P<0.05), H4.5F16 g/L & FRKHEBUBIK EE T i)
HU T R I 3K B B i N 100%; 761200, X FE 248 75
BEFFURFET:, FET- R N10%, B IRRAT $2 BRI N
0.5+ 1.5\ 3.0f14.5 g/LIsRIGLH, R A7 MEI0 T2 R K
96hHI 3K, FET-H IR IA FI80%. SR, B
JRAT 32 BT ) K MR TG 1, 76 24h )5 R BN BE 25 1 (7]
AEK, 48 5 IR AE T 5 IR W LI, JET RS
WP 2 EAH SR, HAE B RO R BUGH KR 720, 3
W5 3 A S (P<0.01).
22 EHEIZITRRAL R EIBIEIRT

EREE(TP) W 2R, #65F1E W5
FEHRE1.58(LCys) 3.82(LCso)F16.05 g/L(LCy5) 561
T, AT B AH, ATV 1 AR 1 S FRAIG T 49.24%.
53.78%K1128.40% . FELC,sFILCsohb T 4614 N AT
JIR2H £ rp R s 1 R 1 B RRORT P R A B A
ARk, P 2 [ BEAR R TE0.05 /K F L 2R &

120
—*— 0

S 100 | - 05gL K
;/ —— 1.5 g/L & Ab
i 80  —e-3.0g/L P Ac
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=
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4
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Fig. 1 Mortality of snails with different concentrations of extract
over time
ANE) R 5 R R [ — Kb BN [R] I 1) 2 (8] 22 57 {2 3% (P<0.05);
ANNE NG R OR [F — I AN [R] A 2 2 7] 2% 5 55k 2 (P<0.05);
G
Different capital letters indicate significant differences between
different times of the same treatment (P<0.05); different lowercase
letters indicate significant differences between different treatments
at the same time (P<0.05). The same applies below

Fo LCsHIHLLC,sFILCs & ACFE R, AT ¥ 2 A
e g hn, 2R 53 (P<0.05).

BEHSE(CAT) WK 3R, RS
IE N CATIE M MR RIS EFHfE T RS
FEFR BB FE ML Cys(1.58 g/L)I, 48 B2 AT IECAT
FEVEPEIE N T 61.2%, SXF A AL 22 7 B 3%
(P<0.05); T 7£ 52 BRI FE N L Cs0(3.82 g/L)RT,
CATREEIEPE PR T 1.66%, 5% 41 JoiH 2 1 22
(P>0.05); fELC5(6.05 /L) C AT i 1 B A i F
B KA $87.53%, 54} HEZHAH LE % 57 . 3 (P<0.05).

A= (MDA) Wl 4R, 504 AE E
B, MRAFIRTE .58 /LI AR, N & &R
TR, 1X R A HLAR N PRSI R B0, AL
A TN TR i3 PR 06 R FEAE DR AL R 50 52 ) el
Wiih. TEIKEELH3.82H16.05 g/LALEE TR, I & &
ET X IEAL, HWKE6.05 g/LAF R A E R
= T R ZH.(P<0.05).
23 BIIERREXMES

A A AR AR e R S i AR B AR TS sh S B, 8
Tob 0 s P 2H 2R A B A A TR AR A TR AR I 7 3 A
TR B W Ja LA RO B, i — PR AR

12 r
A

10 | —]—

8 B
6 C

4|

2 |

0

0 0.25

ﬁ
0.50 0.7
ALERIR

Treatment concentration (g/L)

1R B

i
Protein content (g prot/L)

&

5

B2 AR BGREOEMR A N R A RS AR

Fig. 2 Protein content of different lethal concentration of extract
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Fig. 3 CAT activity content under different lethal concentration
of extract
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AL FBARIE DG FR, RN T A BE RRFF 32 B MR L
B OH A AR BR A AR AR AT AR AT, R 1
AL AR S E SCATIEME R KK R, HAH
KMEHARZEP>0.05);, EHRFESMDAS &2
IEA G, AHIME AN I 2.(P>0.05); CATHEE W 145
MDA £ i 2 4R 969K & (P<0.05) .

= 032
£
3 A
g 024 ¢
S8
#e 016+ B B
i C
Eh H ﬂ
2 008 |
@)
= L] L1 [ |
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Abpve i

Treatment concentration (g/L)

4 AFESRBUHEIIR AL T T MDA AL
Fig. 4 MDA content in different lethal concentration of extract

R 1 EEEIEREXE SR

Tab. 1 The correlation analysis of physiological and biochemical

indexes
H1¥.F84RPhysical and HE
chemical criterion Protein CAT MDA
& A Jii Protein 1 _ _
CAT -0.308 1 —
MDA 0.182  -0.982 1

H:* FE0.05ZUN W), ARG 35
Note: * In the 0.05 level (double tail), the correlation is
significant

3 itig
31 BEHEEZRYR

AR T H A (0 BEaE, Xt SR B
(R BEREAE P, B 05 A 208 BR A g gt s " . #
S0 A A M A B BOEAE ], X AT A
FERGIR, F T B PR SR O FF AR A IR R, 4R
U S IR I, T W, S PR A AT
S, BRBEZ RN P, T 2 270 B3 RO A 6L
)2, BT S R B, 7 SRR SR IR b B R 24h,
H R AR A IR R AT TR, IR FREE b2
THEAUE E G T T, SR R R R R
BE R TS, X5 Xiao % Te e K — % #7E
SO AR 5 W ) R B M A A M E A i TR U Ak
B R BE 1A i 2R AR .
3.2 (EAIERTRRRRLA L h A IRARARIN AL

FFF R 2 W A A AR T 2 B, 7E VR 2 AR R AN
21 B BV R o kR AR R, X R4 SUR BUR A,
25 5% B % RUADK hs e 45 5, B, 2SR

Zow W R NS I 4 o ASTIE T 0 B JRRORT SR BT Ak
R AR A AT AR AL U0 B A B B CATHI
PEFIMDA & &AL AT T IE

K AT WL S5 A6 AN Th g i B A 4y
BT BRI & PIFE AR R N & R A IR, 24
8 7 MR HTA T 8 IR B, A N 45 B AN L I,
R AT VR N R R R B A REVE, B AR 2
A A R B, DR R A PO B
X G REZE, AR AR MR AR N R RS R
(P<0.05), iX 5 ShenZ: " WF 7 f 0 55 K — K 2 AE 41
HUA) ok A 7 W K M vt PR A 9 4 SR — B, LA 70 3R B
I 5 A i Tk 2 E A7) (O B8, T A 4 4 o T s
IR, BN, 4RI 2T AT AR
R IAE6.05 g/L(LC)MEE TR, BAREAR S &
R BT 8 2 B S FAARG, (L B PR B2 BTG JBE 18 K
AR AR RS B, ML C, s
LCso M B, 85 (9 5 & & M 39 0, 3 T e il T 8
IR HR 32 B B R0 B PR B R 1R N BB, 5 B0
REARSEMINTS. ERTFEALFEY
PR ER 1, S5 B AR ) FTB GRS BE ) P 2% Ik
i 2H G, BYEE TT DL AN A R T O BE B (AR AE A, T
e 5 (1) ik BB BE M 5 B 1 0 kN B4 Y
8, 5% R AR60-ST I & A 1R, 30 & L MRt
RNA 55 AR 45 58 H, 7530 R 1 JE A [R 1
YD, DT A5 A5 A W A R R A i, AT R R 1
B, SEELAAET:, TEREA SR N G S
&8 SRR, R, AR A TR S8
R A RN B RE T B E P, b
Y BEAT AR S IR O 7T

AR (CAT) & — P ESI IR AT 247
TE 1 A I B AL, 6 B Th BE A XA Py S AT
4k, B Bt A A S, R R EE IR S
HyE A R 7R T A AR
CATHE AT LM H,0, & A AL A K R o F o 1E
B208 017 S E R [T N S/ N BT R G = N == o2y | N
SEARN B IS 2 (5 40 I A o SR A A,
IR MR, CATHEZ: 5 VR N iE AR R 4,
ENS A A . H,0,. 348 UL BH 1E 5%
Wk R IR RS T R R . H
AR B SR W, CATHEES I 52 54 7 & (¥ 52,
IR AR, TSR — s s
T B AL R, CATEE IS M 226 ETHE
TR B, XA 4 SN2 B S S B B o 2
i3 YT 6 2 28 b CA T IR V6 PR AR A i 35—
B, CATEEIIE M & B A e — B FE P b
THURR B HFRRE
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MDA A g ik S A0 2 1) B i 7= 4, 72 I A
WK A0 1 B BAR R M dR AR 2 — 1Y, B he S
DNAFIE AR50 1 KB R, 3 RS2
FR MR S e E A B B A B g BT
5, B BGRB8 i, SR U A BB
TR P BT BRI, BRI T A P9 B 351,
EAHLAR N A B RS, SBRER
JR I SR A B, AT ASE A5 ML P P TR R Y
. 3% 5 PR X R B
A AN LA B R R palh=a: b N
CREE R
3.3 IB{LIBARHEXMS T

m TR, A BAEAN— M SRS R R, 4E
FEHLR IE % A4 FAR T, CATEEVE NiE IR B 3 VE
P, 2L B R 2 00 B o i A AL 3 B
SVHFERE ICATHY, MIFCATHE & & . MLk
PN 0 o PR I R LA 2 B A0 S T
FIR, WIAE R B B A8 22 55 i C AT 5 1 2 AF N S B
%, BB A RS BN 1% 5 CATHEEN M S IE A%
KR, BHLBERMRENMIRR, X5 LiRK
3BTRS B, AT RE BT R SR R R R R R
BT AR TR BN, FEWUANE AR S B E
PRI B 1388 oy 38 o, (32 4 SO E AR & A
AT R .. MDAYE NG IS Ak FE
AR =9, MLk H B3R 2 /D 5 MDA £ IE A
I, A8 5 IR AR 4 2 C AT S M B AR,
RS EIMIGN, —F RO R, X G
HIF 70 2t U0 0 W A0 26 2 1 3 7 — S 5 i AR Ak S B
o5 P AR N s A 5o R e s 4 SR — B, P 20 2 1k Y
J7 BT BIMDAME T+ &, CATHEE & M B A%, VaIT )5
MDAE FEAK, CATHEEIS T+ 5. A S206 45 3R 1
B A FURIMDA 2 IEA %56 &, X 5 % i 25w
FARG = R X UV-BEE S X R EFE N B A
JR A 45 A I, TH I HTUV-BEE
S5 RE TR ES, R T RS B, A
H A A B WA, 5 AT S 8RR S BGR
BEIRERARDE X, SAFRFHEARSER
A ARRE R

4 ZHip

(1) B RFF 32 U B3 AR A7 IR AT 1S, 48N fx
mkE6 g/LACIR AR 11%FET: %, 72h548
FFUR R HE T 2 R I B I [A] A L R B T s i 1
K, BR3P AL B ZH AR 5 B AT 1 6 o B ) 2 K
ZE M (P<0.01). ()48 75 I8 52 4 S IR 52 i i
B AILAAS P R 288 I 80, R B HE AT 2 20 B 3

BN R, IR IR BUR I 3 CATRE S M, mik FE
i) FLE 1, MDA & 12 Bl AT 2H 2308 o i S8 AL o 1)
BT N . 248R, HE— 0 Mol SE iR N Ho it 5 B
JRRFF 312 E V0S4 75 R 11 25 2% 0CR 1 3 A Ak
g5e (3)VEF AT bRAH G/ HT R B, MDA # &=
5 CATHg 1 2 2 FUAH % (P<0.05), EE & &
5MDA 2L IEAHRAEA L (P>0.05), 5CATHHE
T TER DA O (B AR B 2 (P>0.05), #E— BN
T AR REAE A IR 8 38 AL AR P N
o BEMRKF AL BRI T2, AE N AR B AR R I
HOREE AU, 1) 4% St AR 25 1 B RROFF SR O B R
FEFFIE, SR TTAT o
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TOXICITY OF RICINUS COMMUNIS SEED EXTRACT AND ITS MECHANISM
ON POMACEA CANALICULATA

WANG Chan-Juan', XU Cheng-Long"”, MA Jun', NA Ding-Xun' and ZHANG Yin-Jiang"’

(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. Engineering Research
Center for Water Environment Ecology in Shanghai, 201306, China)

Abstract: Biological invasion refers to the process that organisms invade into another new environment through natu-
ral or man-made way from the original habitat, causing economic losses or ecological disasters to biodiversity, agricul-
ture, forestry, animal husbandry and fishery production and human health. Human activities and the development of
global integration accelerate the occurrence of biological invasion, which poses a serious threat to the global biodi-
versity and economy. Since entering the 21st century, biological invasion has continued. Pomacea canaliculata Lam,
native to the Amazon River Basin of South America, was introduced into southern China as an aquatic economic ani-
mal in the 1980s because of its rich protein content and high nutrient content. Later, it was abandoned in the fields due
to excessive blind breeding, too strong fishy smell and poor taste, and spread to the aquatic environment such as rice
fields through canals and rivers. Because of its strong fecundity, adaptability and stress resistance, miscellaneous food
habits and lack of natural enemies, the snail has become a disaster in many areas of southern China, which poses a ma-
jor threat to the biodiversity, ecosystem, crops and aquatic plants in the invaded areas. In addition, Pomacea canalicu-
lata is the intermediate host of Angiostrongylus cantonensis, which causes eosinophilic meningitis, and has indirect po-
tential harm to human health. In 2000, the IUCN Expert Committee on alien invasive species listed Pomacea canalicu-
lata as one of the world’s 100 malignant alien invasive species. In March 2003, the State Environmental Protection Ad-
ministration listed the first batch of 16 alien species to invade China.

The control methods of Pomacea canaliculata can be divided into four aspects. First of all, physical me-
thods are used to collect snails and eggs manually. During the peak breeding period, human resources are concentrated
to collect snails in fields, canals and other areas. During the spawning period, bamboo chips and wooden sticks are in-
serted in the rice fields to attract the snails to lay eggs and destroy the collected eggs. However, this method has the
characteristics of high frequency spawning, strong sustainability of prevention and control, rapid spread with the cur-
rent, and it is difficult to control. In addition, the artificial fishing cost is high and the timeliness cannot be met for the
large area where the Pomacea snail occurs. The second is chemical control. Though the molluscicides, such as spiro-
methane, tetraacetaldehyde and copper sulfate, are put in the rice fields, rice fields and channels at the same time. Al-
though the effect is obvious, it is easy to cause serious environmental pollution if it is not used properly, and the snail is
easy to produce drug resistance. The secondary biological method is to make use of the thin shell and meat of Fushou
snail, which is high in protein, low in fat and has more in the areas where snails occur, ducks, fish and crabs are cultiv-
ated. However, in the process of biological control, it is necessary to strictly control the number of biological popula-
tion to avoid animal feces polluting the water environment and damaging people’s water sanitation. Finally, in order to
prevent and control Pomacea canaliculata with camellia seed cake, saponins and other plant sources, it has become a
hot spot in the field of snail control due to its long-term, economic and ecological safety to non target cells. However,
there are few studies on the extraction and preparation of botanical toxicants and their toxic effects on Pomacea can-
aliculata.

The results showed that castor seed was highly toxic, and the main toxic components were ricinine and ricin.
Among them, ricin was one of the most toxic plant toxin proteins, which has a strong insecticidal and bactericidal ef-
fect. When it entered the animal body, it would be decomposed by the object itself, and it would not accumulate in the
biological chain and produce drug resistance. Ricinine is a kind of alkaloid with low toxicity, which can cause vomit-
ing and various toxic reactions. It can lead to liver and kidney damage, convulsion, hypotension and death. At present,
there is no report on the toxicity of castor oil extract to Pomacea canaliculata.

The biological soaking method was used to prepare the botanical toxicant from the extract of Ricinus communis L.
seed. The toxic effects of different extract concentrations (0, 0.5, 1.5, 3.0, 4.5, 6.0 g/L) on the snails were studied. The
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liver tissue physiological and biochemical indexes of the snails treated with sublethal concentrations of 1.58 (LC,s),
3.82 (LCsg) and 6.05 (LC55) g/L and their correlation were further studied analysis of the mechanism of its toxic action.
The results showed that after 48h treatment, the mortality of Pomacea canaliculata increased with the increase of time
and concentration, and the mortality of Pomacea canaliculata was significantly different under different concentrations
(P<0.05). The protein content (TP), malondialdehyde (MDA) content and catalase (CAT) activity in hepatopancreatic
tissue were significantly different from those in the control group after 48h of sublethal concentration treatment. There
was a significant negative correlation between catalase (CAT) activity and malondialdehyde (MDA) content (P<0.05).
The extract of Ricinus communis L. seed can cause damage of liver tissue and disorder of metabolism by affecting the
content of protein (TP), malondialdehyde (MDA) and the activity of catalase (CAT) in the liver tissue, so as to achieve
the toxic effect. The results of molluscicidal test and physiological and biochemical indexes showed that castor seed
had potential molluscicidal effect on Pomacea canaliculata.

Key words: Ricinus communis L.; Pomacea canaliculata Lam; Botanical toxicant; Toxic effect; Toxic mechanism
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