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Toxicity evaluation of 4 matrine-based products on non-target organisms
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Abstract: Environmental safety assessment of non-tartarget organisms is essential for the development
and application of new pesticides. In order to guide the rational use of matrine-based botanical pesticide
products, the toxicities of 4 matrine-based products (matrine, total alkaloid, mtrine extract and 0.3%
matrine AS) on 6 kinds of non-target organism and the effect of succeeding crop (cowpea) were
investigated and compared. The results indicated that the acute toxicities of matrine, total alkaloid,
mtrine extract and 0.3% matrine AS were low for quail, silkworm, bee, earthworm, tadpole and zebra
fish. And these products were also low risk to cowpea. 0.3% Matrine AS has no chronic toxicity to the

silkworm. But there were significant differences among toxicities of different products on the same
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species. The 7 d-LDs, value of matrine, total alkaloid, mtrine extract and 0.3% matrine AS were 512,
504, >1 000 and >3 000 mg a.i./kgqy,; on quail, respectively; >3 000, 1 300, >5 000 and 821 mg a.i./L
on silkworm (96 h-LCs), respectively; 1 145, 1 361, >3 000 and 337 mg a.i./L on bee(48 h-LCs),
respectively; 549, 428, 564 and >1 000 mg a.i./kg (,; on earthworm(14 d-LCs,), respectively; >100,
>100, 263 and 15 mg a.i./L on tadpole(48 h-LCs), respectively; and 85, 65, 193 and 20 mg a.i./L on
zebra fish(96 h-LCs,), respectively. Among 4 products, mtrine extract had the lowest toxicity. Thus,

matrine-based products are safe to non-target organisms, and will exhibit good ecological benefits in

field application.
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Table 1 The compositionof standard soil sample

% BRI 4
Composition Mass fraction/%
b 83
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Jigi £ 5
Bentonite
B 10
Peat
EES 1
Horse dung
BRERES 1
CaCO;
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Table 2 Acute toxicities of matrine-based products on Coturnix chinensis

FE i ] [EVEgE ! BOL R (95% B EM)E RS BTSSR
Product Time/d Regression equations v (mg/kggss) LDsg(95%CL), a.i./(mg/Kgquai) Toxicity grade®"
T B 1 y=-10.69 + 3.86x 0.18 592(452~784) ik # Low toxicity
Matrine . .
2 y=-11.22+4.12x 0.98 529 (400~671) {&#F Low toxicity
3 y=-16.26 + 6.09x 0.60 512 (380~558) K Low toxicity
7 y=-16.26 + 6.09x 0.60 512 (380~558) {%EE Low toxicity
T 5 AR 1 y=-18.87+6.70x 0.23 654 (550~778) k3 Low toxicity
Total alkaloid o .
2 y=-16.74+6.20x 0.75 504 (411~594) %8 Low toxicity
3 y=-16.74 + 6.20x 0.75 504 (411~594) {%EE Low toxicity
7 y=-16.74+6.20x 0.75 504 (411~594) ¥ Low toxicity
0.3% S 7 — — >3 000 fi£ 3 Low toxicity
0.3% Matrine AS
BB R 7 — — >1 000 fi£# Low toxicity
Matrine extract
e FORBEERE L R B = T AR ERLE IR KTA ER SE T AT 0.
Notes: “—” in the table indicates that the mortality of the tested organism is zero, which are treated with far higher dose than the standards dose of low

toxicity levels.

x3 EHEWHRIRENIMESM (96 h)

Table 3  Acute Toxicities of matrine-based products on Bombyx mori (96 h)

Ea EVEp A BOCPIREE (95%E A5 M) R PR P 45
Product Regression equations v LC;50(95%CL), a.i./(mg/L) Toxicity grade®” Risk assessment level®
S A y=-10.57 + 3.40x 0.28 1300 (899~1 727) %3 Low toxicity % XBS 14 Low risk
Total alkaloid
0.3%t Z K 71 y=-9.38+3.22x 0.69 821 (693~951) K& Low toxicity XU 4 Low risk
0.3% matrine AS
S — — >3 000 K+ Low toxicity R RS PE Low risk
Matrine
W7 FNA _ — >5 000 {ik# Low toxicity IR RSP Low risk

Matrine extract
s 0.3% e S KR H A5 25 9% B 2 b A 24515 B 0.3% v S B K 71 B0 I R4 F = (4.87~7.80 g/hm?); “— 3R~ tHHalRE i (1 77 i i T
FRERLE R KR =R FE 34T 0.

Note: The reference of the concentration of 0.3% matrine AS in the field applicationis from the recommended dosage of 0.3% matrine AS on the Chinese

pesticide information network (4.87-7.80 g/hm?). “—"in the table indicates that the mortality of the tested organism is zero, which are treated with far higher

dose than the standards dose of low toxicity levels.
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222 03% EHZBAF AR ENEEEFE TE KR EH TR, SO EELEEER, WA
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Table 4 The toxic effects of 0.3% matrine AS on the output of cocoon

s AR E e e B EY5 2 Y
Treatment Dose, a.i./(mg/L) Weight of cocoon/g Weight of cocoon silk/g Loss rate/%
1/10 LCs, 82.0 1.22+0.08 a 0.22+0.02a 435+0.01a
1/100 LCs, 8.20 1.19+0.18 a 0.24+0.03 a —4.35+0.02a

1/1 000 LCs, 0.82 1.20+0.09 a 0.24+0.03a —435+0.02a
Xf## Control 120+0.14a 0.23+0.02a —

T RPHAE Y 3 REERFIME + brifEiR. B E RS FRERORER R (P <0.05).

Note: Each date is the mean(averages of three replications) + SE. Values followed by same small letters indicated no significantly different at P < 0.05.

23 EHSWHHI S EENET Bk, (EA RS G RAAEZE SR R0 E i
g

RO E S5 SRR DL 15.0 pg/Sk 7 & A PR 7 P A5 2Kl A D20, 2 ) S 2 e A f
TALEEE, 48 h J5 BIEHISET-H0N 0; 1§ BRHANE AREME, B RREPEEONIRE

SR (R 5) RW, WS HRH o g B — E
#=5 ESWHIRIEENSSEMN 48h)
Table 5 Stomach toxicities of matrine-based products on Apis mellifera L. (48 h)

T I 1] EV Sy RI7ME BOEHIREE (95% BRI REESEL
Product Time/h Regression equations Va LCs4(95%CL), a.i./(mg/L) Toxicity grade®
S RV 24 y=-1231+3.69 0.20 2165 (1 858~2 666) k& Low toxicity
Total alkaloid . o
48 y=-12.54 +4.00x 1.43 1361 (1 069~1 705) 7 Low toxicity
0.3% & Z K 24 y=-7.64+2.84x 1.30 485 (292~733) ik # Low toxicity
0.3% matrine AS . .
48 y=-10.47 +4.14x 0.51 337 (214~482) X5 Low toxicity
W ST, 24 y=-8.80+281x 0.47 1347 (838~1 925) fi£ 2 Low toxicity
Matrine
48 y=-16.61 +5.43x 0.22 1 145 (901~1 389) 7% Low toxicity
WS URRE 48 — — >3 000 {2 Low toxicity
Matrme extract
= oA BURE il R e TR v E O R KPR e e BT T 5 0,
Note: “—in the table indicates that the mortality of A. mellifera is zero, which are treated with far higher dose than the standards dose of low toxicity

levels.

2.4 EHSWH XTSRS
MEss R (R 6) KW, 0.3% & SHK I ik
) LCsp >1 000 mg/kg 1.sp, 757 2 b AL W B0 i ]
MR L SIS 2 O B S, {H LCs, 1H33
#* 6 ESWHHImITAGE S (14 d)

Table 6 Toxicities of matrine-based products on Eisenia fetida (14 d)

7E 400~600 mg/kg e 2 [F] o R4 A 25 5% Wi sl 1) 75
PS5 R o AR U8, 5 Sl o] ot o i s ) 25 3
KR

Pk I =15 o1 BOOLHIKSE (95% B AH PR ) (mg/kg 1.13) A
Product Regression equations 7 LC50(95%CL), a.i./(mg/kg,i) Toxicity grade?
5 B y=-2.72+1.04x 2.38 428 (180~751) fi& 2 Low toxicity
Total alkaloid
0.3% 5 SRk — — >1 000 {5 Low toxicity
0.3% matrine AS
S y=-4.99 +1.82x 1.62 549 (352~785) ik # Low toxicity
Matrine
i 2 CRRRE y=-2.64+0.96x 3.73 564 (227~1 061) ik & Low toxicity

Matrine extract
e RORAHRARE 17RO o T AR AE R E AR EE K5 N sl JE T3 A475h 0.

Notes: “—” in the table indicates that the mortality of E. fetida is zero, which are treated with far higher dose than the standards dose of low toxicity

levels.
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2.5 EHESWH SRR RS
M50 (R 7) RW, 0.3% 5 SHKHS
iR} 48 h-LCso 4 15 mg/L; 171 BA 100 mg/L {175

T %, TN ATE S A S 54 YT
R LCso I KT 100 mg/Lo AR 35 A 24 ek 2K
1B PR 2 ) 4 vHE DU 00, S5 Sl o) i X s 20 A

ST S B YA R L, 24 h 148 h TG (N

x7T EHSWHEH mITEEA S (48 h)
Table 7 Toxicities of matrine-based products on Rana limnochris (48 h)
FE i ] EVEpy RIH LCs4(95%CL), BMEEY
Product Time/h Regression equations Va a.i/(mg/L) Toxicity grade!®”
0.3% &Sk ) 24 y=-8.03+6.08x 0.75 21 (19~23) ik 3 Low toxicity
0.3% matrine AS - ..
48 y=-443+381x 0.64 15 (13~16) % B Low toxicity
B LR E 24 y=-28.85+11.30x 0.50 357 (335~392) ik # Low toxicity
Matrine extract . .
48 y=-19.88 + 8.21x 0.95 263 (242~285) 163 Low toxicity
B, 48 — — >100 fi£ & Low toxicity
Matrine
w2 A 48 — — >100 7 Low toxicity

Total alkaloid
e RORAHRARE BT = T AR AERE KRR K57 & R s JE T 4TS R 0.
Note:

“—"1in the table indicates that the mortality of R. limnochris is zero, which are treated with far higher dose than the standards dose of low toxicity

levels.

26 ESWHSHID G0N LS LRI 10 (. AT, HURR 20
WE SR (R 8) R, SOGRRERABEL ARSI AN, S TR A R
B —SER%S, Jh 03% WARKAIN I IS,
*8 EHEWHRMUDSEHEFM (96 h)

Table 8 Toxicities of matrine-based products on Brachydonio rerio (96 h)

B I 1] EVEpEE RHMHE . SR
Product Time/h Regression equations Va LCso(95%CL), a.i/(mg/L) Toxicity gradet™”

T 5 M AW 24 y=-14.81+7.88x 1.84 76 (63~96) {% 3 Low toxicity
Total alkaloid o\ .

48 y=-14.81+7.88x 1.84 76 (63~96) &% Low toxicity

72 y=-14.81 +7.88x 1.84 76 (63~96) {# Low toxicity

96 y=-1442+7.95x 1.98 65 (53~76) {%# Low toxicity

0.3% & Z K 7] 24 y=-42.29 +30.00x 0.70 26 (14~27) {K# Low toxicity
0.3% matrine AS . .

48 y=-32.56 +23.90x 0.54 23 (22~24) {%# Low toxicity

72 y=-43.95+32.68x 0.67 22 (19~23) {%# Low toxicity

96 y=-2423+18.61x 0.30 20 (18~22) {&# Low toxicity

N 24 y=-15.65+7.89x 0.73 96 (71~112) {# Low toxicity
Matrine . o

48 y=-15.65+7.89x 0.73 96 (71~112) ik # Low toxicity

72 y=-22.60+11.72x 0.21 85 (49~94) {&# Low toxicity

96 y=-22.60+11.72x 0.21 85 (49~94) {# Low toxicity

W5 OERE 24 y=-20.54 + 8.49x 1.46 263 (159~297) {%# Low toxicity
Matrine extract . o

48 y=-2497+1041x 0.37 251 (157~281) &% Low toxicity

72 y=-21.61+9.21x 1.07 222 (194~249) {%# Low toxicity

96 y=-20.63 +9.02x 0.82 193 (163~219) {%# Low toxicity

HEWH A EEEELE RIF M

MELER (R 9) RY: SXWAMLL, FAtl
IR ELE fh Al — BP0 125 TN TR AR 15
Wi BT IR 22 5% X “CRBET KUK SRR BRI
FARK AR Fth v A WY R 52, (O A R ff B

2.7

RIH —EMMmEER, HAABERA—E %R
AL, ESEEAR T CERY” SLE TR
MR, THEESH/KATHERSGHTE. D
BEAFIE 1000 mg/kg (1THE, &7 SH] 5 AE
I 2 4 R B0 KT 100 AR AR 245 6 1R 4 5 X
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=9 EHEWHIEIEEEYELENFN (14 d)
Table 9 Effect of matrine-based products on succeeding crop (cowpea)(14 d)
e — o - \
TR B R i ERE | HRAURAL fEE FiE
Crop varieties Product Germination Plant height/cm Main root Fibrous root number Fresh weight/ Dry weight/,
P rate/% g length/cm per plant ghv's Ty weightg
—{EI WS LBRE 100 1659+1.48a 11.10+2.15a 32.80+4.05a 1.510£0.04 a 0.072 = 0.004 a
Yibazhua Matrine extract
TS 100 1558+096a 14.80+244a 39.80+1.98a 1.784+0.22a 0.076 £0.013 a
Matrine
W5 AW 100 1400+1.41a 1330+246a 27.00+4.47 a 1.520+0.13a  0.074+0.005 a
Total alkaloid
0.3% &Sk ) 100 14.06+092a  10.50+2.67a 27.00+2.48 a 1.734+0.18 a 0.084 +0.007 a
0.3% matrine AS
2 E X R 100 1507+09a 11.80+2.33a 3040+3.23a 1.636+0.03a  0.070+0.001 a
Blank control
(L B OERE 100 1683+038a  7.60+136a 23.00+3.81a 1.720£0.09ab  0.082+0.007 a
Gaoke Matrine extract
e 100 1481+0.85a 9.80+0.92a 32.60 +3.66 a 1.394£0.07¢c  0.064 + 0.006 bc
Matrine
TS B AW 100 12.29+0.69 a 460+043a 23.00+2.16 a 1456 +0.06¢c  0.074 +0.005 bc
Total alkaloid
0.3% & Z K ) 100 13.98+0.94 a 6.60+1.58a 2520+2.15a 1.764£0.21 bc  0.088 +0.009 ab
0.3% matrine AS
75 0] R 100 15.61+0.58 a 9.40+1.52a 30.80+3.46 a 1.948+0.18 a 0.062 + 0.002 ¢

Blank control

VE: WS RIIR BENE RN 1000 me/kg o RIS 3 IKESHPHE £ bl BUREARNE TR ZERIEEBEFH K (P<

0.05).

Note: The concentration of matrine-based products is 1 000 mg a.i./kg;. Each date is the mean(averages of three replications) + SE. Values followed by

different small letters indicates significantly different at P = 0.05.
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