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Preparation of Cephalotaxus sinensis alkaloids
SL and its insecticidal activities
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Abstract: [Objective] The research aimed to develop 0. 75% Cephalotaxus sinensis alkaloids SL and e-
valuate its control efficacy against insect pest. [Method] C. sinensis alkaloid SI. was developed and evalua-
ted by national standard method and its laboratory virulence and field control efficacy against Plutella xy-
lostella were determined. [Result] The developed 0. 75% C. sinensis alkaloids SL consisted of 20% acetone
extract from C. sinensis,52% absolute ethyl alcohol,13% alcohols A and 15% Tuwen-80 (0. 75% C. sinen-
sis alkaloids). Laboratory tests showed that 0. 75% C. sinensis alkaloids SL had high toxic effect against P.
aylostella swith the LCs of 55. 91 mg/L (24 h) and 30. 12 mg/L. (48 h). The application of 0. 75% C.
sinensis alkaloids SL at 40 mg/L after 200 times dilution in the filed showed control efficacies of 73. 82%
and 62. 71 % for larvae of P. xylostella in cabbages after 3 d and 7 d,respectively. [Conclusion) The 0. 75 %
C. sinensis alkaloids SL developed in this study showed potentially insecticidal activity against P. xylostella
in both laboratory tests and field trials.
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T IR AR 285 HA P85 A0 R AR SEAR A2 W) 22 4
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us sinensis) S/ ZRIEF ZREE  ZFHML 1 & (=
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A W) 3 — 25 T R AN FH B E LA
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L1 #iER

INFEWR (Plutella xylostella) , i1 75 b R KB F2
KT FARLGOITEMR S5 b0 I8 R 4Rt s
PR R/IN— S TR IR 1 3 % /N3 i 4 s Ak
1.2 iz

PR 1R SR R, B S B 2R ) A
4 [ 7= 43 #r 4l ; OP-10, OP-4, AEO-5, TX5 K& it
T-80 A5 R THT 17 1 790 X2 o i3 3 W 4 5 v [EDRELAE P 1 2
W I 2 (5 ==3. 75 06 1 v EDRLAE A= B0 o DL
A= 9 065 T o » b1 P AL AR BR A 5 R 2 TE s AR 2
BFoE IR oo 3235 1. 8 Yo P 4k 14 & (Avermectin) F,
THT s E L 2R B I AL B A A R m] BRI
1.3 0.75% v E FEAE A 49 el 7T 7 1 7 77 A 1
L3, 1 A ik 2 Mep B iy i AT 7 5
G e  JF ATV WS . BRI AR < 1 A o
A EHLHE Y A 52 O I 25 (1. 240, 02) g, I
BRI 2 mL I AE B LR IR T R S g
FLw e CAJCUTTE) 15 00 » T AS BE V8 ik T Bl A L okt

Tl s Q0 R IF 2 AN RE S8 R Ak 22 1 5 oA 2
m L 79 i BE R 1T A 7 ik BT R L . PR RE A
TPk EE L AERAE . BB 2 10 mL %S A fE
S0 A VS il I s A TR ) TR R T — o R Ak 2 0
e, WARIRZGRESE AT TR R O E A 0 C
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S o AR VS firp P 0 08 IR P I W o B A B A
FIE T ik v [EDAELAE P 16 42 B0 i 2 HL ¥ U A Pk A 4
PV AR o i A A 1 A AN B A
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g T 5 B RIGHAMA 0.2,0.5,1.0,1.5
2.0 g KGR TR b s R 2 10 g, 45
) 5 2 THT I M R B Ay Bar B R 200,500,100,
150 20 %6 ¥ W ¥ B3R 4 DR AR AT IE M
P P

1.3.3 R#HBALSEam T WS FAE /5] H0. 50
g 25 0. 40 g F TG Pk ) T84~ 1 b, 40 i
VRN EZ 5.00,3.33,2.50,2.00 F1 1. 67 g. Fit il
B 2 R A B 10%,15% ., 20% , 25 % Fi
30 Y0 BV R » PEAY T 24 75 V5 70) v 1 375 e 156 0L
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TBRARE it » A S 2 32 A 0 VR RO ) e 4 T T
1.3.5 #H A ey RE4EH AN T E KR HG/T
2467.7—2003 X il 77 % AR A% 2 M L PR AR E M
FAHI s R B GB/T 1600—2001 X il 37 7K 43 &5 ik i
A7 R 5 A RO B 1 R T 5 A0 a0 0o i i, AL
TSy < JUrp DA A= ) AR HE i 100 mg, il & K
WV (EKZE + VOK) =60 : 40) E 4 100
mL fE B . 43 HIH0,1,2.4,6,8 F1 10 mL B1
FHi5H 1~7 1 50 mL FEMPER. U1 H
KIMARE S 2S5 2 B2 L 76 268 nm K 435
T2 B b 1 OD B3R H U J7 R . 43 51 AR B RO
HI AN AR o EDRLAGE 1 77 4% 100 mg, il & BE /K 7 W
100 mL J&%4J,5 000 r/min B> 20 min, B F K
WedE 2 B AR N & T R R BRI 3 K, BEIK
10 min, & I & B 45 O O vl Hs [0 0 2 Bl 1 A
bk ALO, (1.0 @ M )5 . B P P A AL R A (1.5
em X 10 em) b, AT 05-P B R FREE 2 ¢ 1) 90 mL
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LB ZAS » &5 « v [ RELARE A= 400 6l v 8 41 890 ) T o) o RS 3 53

VR L VR LR e 4 2T . VR4 950 RV
fif ¥ A 100 mL 25 B0 2 A5 k0, T 268 nm R
HEAT AR

i T VR A A MR A < T CTPAC A o A 7K CRE B2
342 mg/L,pH 6. 0~7.0,Ca*" + Mg*" =4+ 1
(30+2) CFHRE 50 1%, % H 18 h 53 45 pm 0 ,
HURBAT IR o IO UE A AT D [ (A 50k

SORE M B WA O 5 mL A, & T
100 mL & & rbv, HI bR MERE 7K B B 2 20 B 3 FE 34 )
IR B T (30 1) CRIBH , I B 3 — .
T A%
1.4 ENEYEENE

SRR HOBRE gL O RT JE 0. 75 %
V] R A= 47 B ] 5 1 TR 6 /NS ik 3 I 4 L =
B 1. FE KK ST BK 0w AR S 0. 7526
V] KL AE A= 47 7T 5 P Y590 7 B 800,400,200, 100 Al
50 A%, RIVAS A Wy el o 9 B 4 93 10,20,40, 80 FiI
160 mg/L B 243 K H W5 i R 23 B 78 A [a] o 5 9 32
W IR 3 s JE B HTIR K 40 2 22 4 25 WO
T AR R R e AL B2 W R T 3 s, IR AR B
11 VAW 2 22 42 19 25 9 T e A 1 W i i B 3R 1L vp
W EHE 3 W BEE 10 kil A, LI A KK Xt
LT 205 24 148 h Geibge T sk, s
BB T A SR HIHL A A 43 A 125K 2 g |l e
D7 AR LCso f1 95 %6 BAGBR . AT .
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R
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AR DGR HIERA R Z 2SR EN
o L B S5 oK CREAE R IR R . BT KL
WA T ¥4 %+ Oy 1k — 25 8 0 ) 390 1) R R O R 5
Vo o A A AT I & 2 56 I A & A 5 1) T
TR A DU A IR AR R H e gk AT T e, &
R DRV BEEBEREN A AR & L
fRVEAZ S5, M TCK CBE « BEREER A=8: 2(V/V)
B AT HL A A 1 i A I RS s (H X TE K &
B s BEISVET A=T: 3(V/VORE . M@ PEAR 22 5 N
WRETK CBE + BRI A=8 1 2(V/VO IR &
FIAE Ay 2 il 390 ) d5e 24 95 741
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Table 1  Solubility of Cephalotaxus sinensis extract in different solvents
A WA (mg - mlD) R FIRE P f L R
Solvent Solute/Solvent Solubility Storage btttb‘hty " Quallty

at 0 C qualification(Yes/No)
W2 B g Methyl oleate 1.2/10 A Insoluble — 7 No
i Cyclohexanone 1.2/10 ANYE % Insoluble — % No
Tk Z I Ethyl alcohol 1.2/6 % fi# Soluble fa %€ Stable & Yes
Z5 B i Phenylcarbinol 1.2/10 AN # Insoluble — 7 No
L B EE B Dimethylformamide 1.2/10 %5 fi# Soluble 4y )2 Layered 7 No
TR g Ethyl acetate 1.2/10 % fi# Soluble Y Turbid 75 No
& W &% Dichloromethane 1.2/10 AR Insoluble — 7 No
I 2 Methylbenzene 1.2/10 A f# Insoluble — 7 No
B2 Xylene 1.2/10 % fi#t Soluble 3k Turbid 7 No
il Acetone 1.2/8 % fi# Soluble FasE Stable J& Yes
HI 1 Methyl alcohol 1.2/10 s f# Soluble Fa 5 Stable & Yes

T =7 Fm th T AR MR AT R IR E I E . FaRE.

Note:“—” means no cold storage stability due to insolubility. The same below.



54 P JEAMB R 722 4R CB AR 4 O

5545 &

R2 EKZEMELEABN A TELEIRESY b EBERIY B BER

Table 2 Dissolution of Cephalotaxus sinensis extract in different mixtures with absolute ethyl alcohol and alcohols A

ToK R+ BEIHE T AR Vo i
Ethanol : Alcohols A(Volume) solubility

Storage stability in 0 °C

J\i =] 4‘%7 (%/T)
Quality qualification(Yes/No)

v IR SE T

10: 0 % it Soluble
1 fi# Soluble
%5 Soluble

AV f# Insoluble

A% Insoluble

AV Insoluble

RN ffi Insoluble

AV f# Insoluble

R f# Insoluble

R ff# Insoluble

0 AV Insoluble

— N W e Ul &> N 0 ©
— O 00 N O Ul = W DN

fa %€ Stable
fa & Stable
fa 5 Stable
- % No
— 7 No
— 7 No
— % No
- % No
— 7 No
— 7 No
— % No

J& Yes

J& Yes

& Yes

2.1.2 R@EWA Gk T T LA O L 45
RCE DA LLF L AL FL 500 # ok jEH-80 HAK 7L
600 £ 2 7EAMWLAMIR IR AR E 14 75 10 2 75 43 2R K
FL 500 # M B W AR € A Gk, AR A 2 R FL

600 # 2 PRI 77 Az A B TLHE » 1 i Y -80 78 S WL
R L A A P L B R R R SRR S P T T 2 AF
A R L PR e i 3L -80 A Dy 2 i A R

F3 FXEGEFFELER

Table 3 Screening results of surfactants
; N A2 E g 2
& THI % 5 AW R iR v MERER i B R E
. High temperature . -
Surfactants Appearance Low temperature stability . Diluent stability
stability
A FL 500 ¥ — iEH 5 — i P
gl ooz 9 B - B PR3 42
Pesticide emulsifier Uniform and Uniform and . C
_ Microprecipitation Layered
500 # transparent transparent
#1601 P o — 2
&L - R S5 1] P P L
Pesticide emulsifier Turbid and . L Uniform and semi
Microprecipitation Little of precipitate
1601 non-transparent transparent
B B - i
A A= =g 2 /I\ e 2
OP-10 Uniform and BURGLE RLE LTE
. Microprecipitation Little of precipitate Precipitate
semitransparent
VEM AN iEH RN RV
. VL A5 ] D LTE KAl =
JFC Turbid and L. L.
Little of precipitate Amount of precipitate Layered
non-transparent
B ] SRR , \
R I» ~ EL Y 3
OP-15 Uniform and Amount of flocculent it P .
. . Little of precipitate Turbid
semitransparent deposit
T B W ¥y E] ¥y B ¥y B
- Uniform and Uniform and Uniform and Uniform and
Tuwen-80
transparent transparent transparent transparent
KL 600% 1 By g 2 BRI PR 59— &
Pesticide emulsifier Uniform and Little of flocculent . Uniform and
. . Little of precipitate
600 # 1 semitransparent deposit transparent
F 6002 ¥ — &0 ¥ — &Y BT ¥ — &Y
Pesticide emulsifier Uniform and Uniform and e L. Uniform and
Little of precipitate
6004 2 transparent transparent transparent

2 TH] % 70 9 o A ) T AR 45
T {55 P 7 A o e 22 A ) A S0 UL AR I AR A L 3R
bG8 e R R TGS M A 5 24 SR T I R AR
O 1500 WE . 4 A8 AR I A ORI

200 4 A IR BRI AT A R . B B E A AR M

A% o K 10T 0 R e E R 1505

2.1.3

ROGRDOHERY,E

RHGSFHMZT WS WAL o EHIAE N

B 20 Vo i AT RE BOIR

H>0.75%,

A 2 S T TR G 0 R v B AT B TR R L 2
BV R o LA E] 250
W A 22 DR A X 0 R 1 R 2 R
9 20% o Ty Ah BRI A o EDRLAR P IR 4 B 2
T ==3. 7506 1y v FEDRLAE A= 4 80 00 a2 i ) o e
LA A 9y B, 25

=



%11 LLARS N 5 45 o D RELAE A5 0 0 T 35 1 VRO 1 AP o R FE AR o 55
T4 FEBFUEFFMEMEAACYIRAZN
Table 4 Emulsifying effect with different surfactant contents
= T TE PR RN B/ ¢ AT e T e BN
T PR o TR BT TR P
Content of Low temperature High temperature . -
Appearance o - Diluent stability
surfactant stability stability
5 el L K ULTE M
Turbid Turbid Amount of precipitate Turbid
A— 2B 7 B BT PN Yy
) I 201 B KRB i
5 Uniform and Transparent and . o~
. . L Amount of precipitate Turbid
semitransparent microprecipitation
By ki 5 F B Y PR 8~ kB
10 Uniform and Uniform and = - Uniform and
. . Little of precipitate .
semitransparent semitransparent semitransparent
15 ¥ — &Y ¥ — & ¥ — &Y ¥ — B
Uniform and transparent Uniform and transparent Uniform and transparent Uniform and transparent
20 ¥ — &Y ¥ — & ¥ — &) ¥y — &Y
Uniform and transparent Uniform and transparent Uniform and transparent Uniform and transparent
®5 HEHEERNWHRIRYEHSENHEE
Table 5 Content of Cephalotaxus sinensis extract
e =] HELAE P TR 2 B e [ LA O R 42 1 o [ HLAE PO R 32 1
YR E R/ ) . YR E /) e WE 2 E /) e
%Eﬂi /% R L) /% i b YR &R/ % b
Content of Solubilit The content of Solubilit The content of Solubilit
Cephalotazus ClubTity Cephalotazxus Solubtity Cephalotazxus Solubtity
sinensis extract sinensis extract sinensis extract
10 %5 fi# Soluble 20 %5 fi# Soluble 30 AR Insoluble
15 % f# Soluble 25 AR iR Insoluble

2,104 Beoy g amsR a0 VA R | 3R IS R ) A
25 o T k5 S 8 T 0. 75 Yo [ HLAE
A WA R A BE = 20 %6 Hh TR HLATE P TR 2 B
Y+52% KK 2B+ 13 % BERIE ) A+ 15 % nk -
80 (L Jr H & 0. 75 Yo 1 1 FELHILAE A 9 880
2.2 0. FEEEEMEABRAERFA SRR
o il

M4 b3 2 77 8 0. 75 %6 v =R HE 25 4 B n]
VHEWR . R B HG/T 2467. 7—2003.GB/T 1600—
2001 F1 58 A1 4356 0 B 3k 4 XoF 1 700 o o E AT T A

ZERILAE 6 ISR 7500 R R B Mk g T
FR AR I A A ORGP 2SR LR 8

H19 6 W) LU L BF A A 0. 75 00 o [ERLAE A= 4
i P TR 7 R o e A% T AR AR I L 2 Ol A
IR R A AR 2 EOR AR ME . 53 Ah. 0. 75 06 o (R HLAE 2E
Wk mT A BT A AL BT R A e G AR A
(F D, N 8 ATHL 0. 75% H [ HLAE AL B i ] 7
PR 75 PRI 5 AR 005 P G IR AR Al L iy e n] Bk
— 5 Jr 0. 75 0 v DR AE A= ) e R T
TR 1) 750 P9 AU A RE PR B A

x6 0N FEMEEEYRATEERFIRERVLER
Table 6 Quality inspection of 0. 75% Cephalotaxus sinensis alkaloids SL

i FEFr Test index R4k 3R Test results

K45 #x Test index K45 5 Test results

AL 175 91

Il
PP Appearance Single-phase transparent liquid

B /%

Content of total alkaloids 0.773 0
pH 7.28
i e A ¥ — &

Diluent stability Uniform and transparent

PR E ¥— &Y
Thermal stability Uniform and transparent
Y IR E ¥— &Y

Cold storage stability
KRGy & %

Uniform and transparent

Water content 0.86
5K B T ¥ — &

Miscibility with water Uniform and transparent

RT OTNPEAEEYHATAERAANEHEYREE

Table 7 Alkaloids content of 0. 75% Cephalotaxus sinensis alkaloids SL before and after heated storage
Ly I AR e e/ 4 P52 Y e/ % Gy g/ %
Repetition Content before heated storage Content after heated storage Decomposed rate
1 0.773 2 0.773 1 0.012 9
2 0.773 0 0.772 8 0.0259
3 0.772 9 0.772 8 0.012 9

H{H Average 0.773 0 0.772 9 0.017 2
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Table 8 Insecticidal activity of 0. 75% C. sinensis alkaloids SL against P. xylostella before and after heated storage
b2 F 2y |5 gy HIE P HRE/(mg « L1 95% EAF X /(mg « L™1) v H
Treatment Toxicity regression equation LGCso 95 % FL X2 value
RG24 h _ Sz T -
24 h before heated storage Y=—2.11+1.21X 55.91 42.15~78. 37 1.52
FRIEHT 48 h 5 ) 0 o -
48 h before heated storage Y=—2.39+1.62X 30.12 23.43~37.48 2.56
.
A5 24 b Y=—2.12+1.20X 59. 16 44.48~84.16 1.07
24 h after heated storage
e
IS 48 b Y=—2.41+1.61X 30.99 24.17~38. 56 2.12

48 h after heated storage

Wy =7 8L FTINITRR 2 ANF RN BT 4 5205 BSR4

Note:Equation fits the fact unless “y*”is less than 7. 81.
2.3 0.5 HEMEEBEEYHATAERFKXBHEY
0. 75 Y v [ AELAE A= 97 Bk T 3 1 90500 %o 1 3 /)
S 11 B ) 25 80 B 45 0 (3R 9 KWL 0. 7504
FELAE A= 0y i FT 9 PE J0F 0F 1 3 b /DS BT R Y
IR ROR  H 40 F1 20 mg/L 2 Ff o7 5 vk BE T it /5 3

ds PRI AE 60 % Lh b5 7 d 5 B iR 8R4 il ik
62. 71 % F 45. 74 % , Hvp 40 mg/L 5B 4 B £ 4
mg/L 124 R0 T0 8 3% 25 57 5 13. 33 mg/ L Y v [= LA
A W kAT T R R N SEBR B IR ROR AN B . iR
56 1 1) R W %€ 3] 45 A B 25 W8T ISR AE KA AR B
M

F O 0.75% B HHAE & PR R A ME TR X A 3 B/ SR E BB A R
Table 9 Field trials of 0. 75% C. sinensis alkaloids SL against P. xylostella in cabbages

ARORSr  BERA M5 1 d )5 3 d ME25/5 7 d
B 257 J e/ L 1 day after trial 3 days after trial 7 days after trial
Pesticide (mg+ L~ Numberof — MU BjAME/% T BHAKCR/YX RO BRSO/ %
Treatment  pests before  Number of  Corrected Number of  Corrected Number of Corrected
concentration spray pests efficacy pests efficacy pests efficacy
0. 75 %% v [ HLAE 2E ¥ 3l 40 128 75 45.12 a 40 73.82 a 80 62.71 a
ATV PR 20 120 83 35.24 a 55 61.52 b 109 45.74 b
50 Yoo .
0.75% C. sinensis 13.33 68 52 28.46 b 40 50.63 ¢ 74 35.06 b
alkaloids SL
1. 8% B4 T ] vy ] ,
1.8% Avermectins EC 4 127 85 37.32 a 65 57.00 b 70 67.15 a
AR - i - - -
CK 89 95 106 149

TE R BE N 4 WHRZ ZFE; RSVERE A R/NG 78 878 4 Duncan’s B & 1% 22 1 56 22 53 8 3% (P<<0. 05).

Note:Data are means from 4 duplications. Different lowercase letters indicate significant difference at P<C0. 05 by Duncan’s multiple range

3 A
3.1 o EMRME £ AR MR R B E TR
ANE

A5 38 3 P A ) R D E 4SS ]
UE B v RELARE A= 49 0 7TV 1 Y50 X /0N S ik B A 8K
B, 5 R ZE BT AR B 2 R G R BUTE R
FRAR L A0 1. 000 B 48 T A= 3L vl Xt/ Sk 3 i 4
d148 F1 72 h g LCs {H 4> 514 69. 62 F1 20. 35
mg/ L, H 250 5 R BRI A &L & 5 40 mg/L) it 2}
J& 3 R 7 d By H ) B IR AR 4 i ol 67. 412 AN
82.93%617050. 3% 1 EN MK Ll XF /N SR 5 d
LCsofE A 28. 77 mg/LM K 2 /5 3 d ) B8] B iR
RS h 76. 80 %1 T 0. 75 Yo Hf EHLAE AR M Bk T v

PEBRIXT /N0 3 W4l R 24 A1 48 h g LCs 4 3
55.91 F1 30. 12 mg/L, H 200 £ 7 Bl CF7 80 & &=
40 mg/IDZ )5 3 A1 7 d By H JE] B A SR 4 R
73.82% 0 62. 71 % . AT WL, AH HCTT T R AE 2R
/R RS 1| PN ER T o= e 1 el i S 1
Ty Ah s v EDRLAE R 3 R A A SRR R AT
1Z o TR o EDRLARE A= 9 B 9 M 085 B A v e T
RN
3.2 MEMBERHNRERNVERAUESINS
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