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FREZEE—AIEREINER (Plutella zylostella L) 43S HERAILE,
RREREEME o ~AIELLE ISR -h A0~ B B A A S AR 2 TR o
DI EBR R » HatRMEBRERNERE 10.6 2= ZBRRELT » BES
BRI+ — B KEESR ) -+ 82 N RIERE 2 R e o BMEh =5 E
B ERARR o R TFEEENBZ 4 /LREE » EDTA SMsIm2 St » Bk
RIHNE - UFBAEHRITE » FEIHB—TALABS ML » 281 Fast Blue BB
* EER A10nm TR AR » REERER SR — 2SR »
Fikt Bz BRI S AARA ST RRLEPEEL  DENER— R B
REARERZRREIT : IR a8 BERM YA SNBSS o TR/ NSRHIE R
ZIEME R o B AR EE T L R » SRR o

L] B

STEH PEIR (Plutella xylostella L. ) —ERFZE+E N GRBEENES S — » Ty
BTRAMEBERNRARE » HhERBAETHERNES GRESH » 132~1348) o &+
FRE WK (1973) EETIEMORBHBEEL S > KMAL (Liu and Sun, 1978
Cheng, 1981 ; Maa and Guh, 1985; Wang and Feng, 1985) S E R RN R e B
B RREHE » £ RENFBIEBHGTE L » IETLUSEER (In Vivo) BE sy
' RERENZRAE LN HECHENHESRRRE . MEBASHZS(EHE » 2218
BB REBHLARLNES - 85U E RS HFHHBA (Organophosphorous compound) %
Bz FRBRE AR RE TSN (Esterase) R#MRE (Phosphotase) mi%§ (Krueger and
O’Brien, 1959 ; Cook ef. al., 1968) «
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ﬁﬁ&ﬁﬁﬁ%ZM%o%@%@ﬁ%&Z%@@i’mﬁﬁmﬁxﬁﬁﬁ?&mﬁm%’&—ﬁw
5 DR~ IHRIER » (FRE— S TR SRS B A LA 02% - FRE » LB
SRR 2 5 Y SR ) B AR T 2 RO IS DR 1R HE B o Bh 41 » B0 H T SR8 PEER 38 = R AR BRI 2L
FIEREEEAER » R e R L TR A G o :
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O Bf: AERHERNIERGEEC I ERESHRRASREHTL LS RMRES
CHEE IS HZRKBSHRSEAZHRIE - fFHF%n Maa and Chaung 1983 Bt -

6 (LESR: ARRFTERAZEIEESWE  SHEAarEsA Merck B¥EE Sigma AF&
o ERr# (O, O, -dimethyl-S-(1, 2-di (ethoxycarbonyl ethyl) phosphorodithioate)) BET
THAAMEE > HEEZEE2 Chem. Service AT o KR —+HUERZEML » HEHRZ
BT RS o HAHAEMES 4.6 m Ci/mmole » REEHXEEZ Amersham A7 o

€ FEAERZBEREREEY - —BRMCZ ABRENETSE G B Fp R A FE B BT
WA E&EFREE (Shaw and Chu, 1985) B—ERANEMRSBFERFERBEE - BRER
LHENBEENTEZ @M » —RERAFHZEARS -

) BERZH : TGRS BESHREERE ~HIER 2RV ET o e1RIfEhh b -
TS el ch i B8 » 2HAESYW » WAL HFEERLECRHE_+T » AREHHERZHRE »
BOAEELRER » L 1000 BHZHBEELT5E - M LB 0 BERAABRRILAMARE AL

(0.1 BAZE&HE e a2 —R—ERERRREE) » (FREEK - RIS 28K » BARK
BHEKFMETAGHE  (FEERZHLER -
“~ERAE

FrERER S AR RRNRY » TEEHAALS - KRBBEENRETL » URZHERXTHM
TERBEE - RO o MEBKE (oH i) ZRENS  BUSHESRRE BRZRE K&
BEREHHEDERZEE » KFET

O ZHERZEURMBREZRE

3%y AELES (Naphthyl phosphate : NPP) i 2% » 4% NPP %TF 0.1 M, pH
10.4 T &£ Zm—8 8t (Glycine-NaOH) &#fr#+ » EHAMHE 8.6 = 10.8 t+ BT REERE
» BIFT 1 x10-3M 9 NPP gewkis s o mapmsfeis (Nitrophenyl phosphate : NTP) sy
ERB4AILIFRAEAR N A —ZEEte (Diethanolamine) EBgE 1.25 M, pH 10.8 Zi@%&wK » Ak » Ll
s NTP 85 x10*M 2 NTP % » B ZBREAE+ 28 - LERZ TRBHER/ D RES
BEEEESE  BRABIRRERER 55 NTP SFHUEEHBELCER AR NI 410
nm HFEORYE ; TFES NPP» (IERESTHMA Fast Blue BB 3 fa =7 @K
s Ll 300 nm F 410 nm HEMEBIKE - S REZIERBMKIERRZEY -

O fFFAREREZNERENRSEE '

SEHEHREEZHEREL 1 x109F 1 x10°* M2 NTP AR BHRKIEFR=ST7 8% » BIX
410 nm EEZREME » MRERESETRETLSHEE - BRBEZNERUE-REE—F
BR-S—ERzFEEEERTEER  ILRIENERCENEFFARRZRE - EHEZE
B2t Read and Northcote (1981) ZE¥f{Z -
® REBERFHANE
BRESBERELIMARK BN 25°CEASH 60°CEFEBERET » fEA=+58ER
HRKEZEG o RIEBEMMENUE s+ 2+ ~=Z+ WU+~ "Z > STHRATTESEAET
Bl R SR I E RV &3 ST B AR RS ) » TR IE I B RS 10.6 0
W BiEEzEZRWR
HHERRA 2RSS » Bdfin (Mid-gut) ShEBE (Mid—body 'Section) SEEE
» 3 NPP & NTP {FiEth22 R ZHIE o LHEFHRSRRABREANTEZSHRIBERZIEE -
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_ IRt B — s B » 87 60 n Ci (4.6m Ci/m mole of malathion) Z®E
'L 6.6uM ZEEMERBES  LHZURRRE - BEEATEERER T EERRBE 2
BRBHNREARBEE=1TLE  ffANTESE - (FASEE » UARE (HCIO0,) HELRE
» BEOTEB R » IR ER - Bl 0. 1IN SR/AFABEBBES 7.0 #Z % # (Chloroform)
ENMFAREHA - FREZAAEHEM 0. 1IN BB AELBRET 2.5 BFURHERBARER &
FAEBRRERARE B EMAVEE KGR (Na:SO, » Anhydrous) fEsiREE » REERZER
DIAKREREO.1 27« BHHEREEENEBEREwH (Silica pel. 60 Fa;, plate) k> R
BAR/ZEB /BB (8/2 /1) 2BEREMBHEYT  MBRBHESYH LIROAATER
RS » il DCQ (2.6-Dibromo-N-chloro-p-quinoneimine) ¥ » ¥ EE X WHERE
—EHEThESE (FE2ARE - BV EEAZERBRBHLNTIHT » HAS 04 % =
OMNIFLOUR (98% 2.5-diphenyloxazole and 2 % p-bis-(o-methylstyryl) bemene) Z &
Fepo DIBW TG BEEHES - EREZHRIEKAER NI 0.2 ZABA Dioxane Ziqkg 5t
&2z (Matthews, 1981) o

#q Rk B OB

- BRERBEEINRFR

B—E7 o AR ERSPGEEER KEARERKELERBERRE 10.6 ZRAT - &
HarukbigEk®E NPP 8 NTP ZEEB8iESHBEE (ED3 ~ 1~ 3~ 1) « fFARZBRERE
ER 10.0 B B EHUSETE  ZBRE 9.0% » CERERER - B—FRERHTEEETS
ZkEE > HEERERDEESNER 2SS fEACBRERS B2 EHENRE » ERK
HERTRBRBE b B TBRREE - B BE—FIEHRBBBE 2SS NPP 82K
B REYBEBRE 10.6 2 0.76 (O.D. 410 nm) B » B HEREERESRKEZ 0.29 (0. D.
410 nm) EHEHEES c EESEEHFHNIREPBERRESMEELSHESNFERE » SEEXK
mesmERs ey mERTE (AP-SHP-O&H  MiGattimiis GEEEs il
R REEE > BUBEATTHERBKERRBMD (RRD) -

- BERERSRAEZAR *

BEREESy, FENTP EREER B KREARTEREZASGMIR  EXBEEE
EEl x10-M 8% » XFEFRIARECTTEEZHAKER (Beer's Law) » MERERS (B
M) e EFEBERES x 10*MEF» KEZHRNRS - fiptw i REBGRESHREBELCNEZR
BmE NTP ZfERBEDN 1 x10*MBH - ERUEBY > BRZBELU 52 —B—E+H B2
BAMEIETHECREBESEZEE CRERER) -

ENBEZHE

B8R RS BN ERK ST SRR T —EEHEE ) AEEREZ S IIMEERE
2 EFENU-TFELAAREL BEAZERU+EER  BEXFEEEX%ES » UFHE NPP B4
» BESERTER  $#THITHENZRNEL SR UEL  BEESK=TtENU+—
EHERN SETBREAENRIES RERE - SEER » B A9 Mt SRR
F2HEMER (Letelier ef. al., 1985; Shaw and Chu, 1985) o :
~ REERER

EI=H=+ oA NPP SR HREKER » £FARToERRERRHARERESEHM » X
+oEHEREEETITFRRMZENMAS - FR3EREFANE » HELHEREZEEES - L
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NTP BREZKBREER » £EA+5HEZR—M NPP % » RRERMZBETIRE o TGS R
NTP ZHEW SRS M NPP % » KR BEERARES - 52— SRMERET NTP g+
EEL e g odeion 4 (Substrate specificity) o A=A ER LS E S NTP 895
t%/\{*fi"ﬂflﬁiﬁéﬁ% °

~EBARHBEEEIEE
B =8Ur > BERCTEBE AN TENERAR  XEABREEET TRETREG  WER
HNERBRENBEWUTEIRS c EFRAETEYN THALSBZALETRS
K ﬂ:A%ﬁE&%‘lﬁsZ%g

hno %%%Y#%ﬁ%*.ﬁ%@?&*ﬁ%ﬁ%@%ﬁ » [H paraoxon %@%ﬂﬁﬁ*%ﬁﬁﬁ#’zf%@ﬁﬁ“
BEAZEER  EEELNKBYTR - MAES 1 x10~*M Z EDTA ((Ethylenedinitrilo)
tetraacetic acid disodivm) Bk AN TEHRZEE o hERRTme@F (MgCls) %6 x
107°M ZIRER » WIS 2 BB LB A RS KA » KIMERSET (ZnCla)» 6 x10-*M
—RRAFFERE » H RIS P N S T N RS o SR M T R MBS M R R AOREN T (
Prosthetic group) » RN TFBER » RMA NS %E (Stadtman, 1961) o SERRMBR
BRI/ RGP BRI R KRBEREIAIEY: » RARSEEERIEBEEX -

E— LAV NGRS KRS
Table 1. The effect of various chemicals on enzymatic activity of mid-gut
hydrolases of diamondback moth larvae.

Compound

added Paraoxon EDTA Zn++ Mg+ Mgt Zn++  Control

Absorbance

o of 1.41+0.13 0.34+0.01 1.19+0.09 1.27+0.10 1.26+0.10 1.23+0.07
Dlenm

a. Four assays with mean+S.D.
b. Concentrations of additives, see content.

t~ BHEAMKBER /I REROHHE

S B EBAEER AR E RN FhEMRBEET 2 (Menzie, 1969) s RERF BB
MR HREHIEZEE (B Sigma Co. B8) RBEBEME (hhHRERFBEA EE L)
fER HERMATERMBERRYF LZ R, - BRS » BOKSRE ERA T BES=ED ‘
AW R, RS 0.78  MEZ B » (CNE-LES » R, {ES 0.52 0 B RBMSSFE, »
R, {8 0.70 o g Matthews (1981) XhFHRR > & RAWEEBELULTLEHTY o FNER, B
0.25 EEERBRMA"MATEY (diacid of malathion derivative) o o HA A BERITEESS » &
RAKBZHERRREELH o &= FHAIG BRI RBOHRERHEZELRELE 472 1M &
4105 nM o itk “IEKEIRE S FRME » AIMESERRZ B LES 49700M & 5030nM o o
bt > PR ARRR T R SRR S B IR 2 MOt » RS2 I8% (Substrate disappearance) fyJiEskis
i BRERWHEERE o A » TR LW » RFRE > MRPLERY (Product forma-
tion) BYTEESRAER » MM BRI AR E TE o 85— » PSRRI B R AR BT R R
DERZENESI 2=+ MBSO EYETE S 2 += ERMEASERESE
BRZ— F PRI ERERRS R BEPTERS LR AR » & SRR s—ER » HEE
EHA SRR E =A% 0 B RTAEIRS I LR S~ o i » s BRTERRERDI » BTl
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HiR#ZE > BELSEETES » MBS ENEME (Specific Enzymatic Activity) %
EEREESHHIEHNER  RERUEASEMMEG » HERBRNEMEHER - el BT
EHRATRBEE o R RATE TR OMRENE> Bt EMRR L BEERE (19.40
nM 8 11.950M ZH) o BRRTARBAGFEREEMEZEY  mEZRDAER - HE2
» PR SR B (C BRI IBAUEE 7T » HERAKF BN ESE - ERPURBHRBMEERE o

£~ NP B RT RS BRSBTS ERYEERS A L2 RERZME

Table 2. Thin layer chromatography distribution of enzymatic and non-enzymatic
metabolites of malathion by tissues of mid-gut and mid-body section.

TLC Rf nM nM product/15 organs/45 min? nM product/mg protein/min®

spot  value mid-gut mid-body sect. mid-gut mid-body sect.

3 .78 4472.42+1.30 4104.85+ 3.20

4 75 7.9440.24 15.52+ 0.24 0.63 0.66

5 .70 65.15+1.50 75.48+ 1.40 5.36 3.23

6 .58 40.15+0.67 33.03+ 1.28 3.30 1.41

7 .52 145.15+2.03 453.91+ 7.51 11.95 19.40

8 .48 15.97 +£0.51 22.941 0.21 1.31 0.98

9 .25 3.15+0.24 | 3.88+ 0.04 0.26 0.17

10 .07 9.00+0.51 12.91+ 0.62 0.74 0.55
HaO 192.18+6.20 249.70+20.18 15.28 ‘ 10.67

a. Duplicates with m+S.D., protein content; 0.27 mg per 15 mid-gut and
0.52 mg per 15 mid-body sections.

b. Average of two repeats.

A~ BT RER/ D RERBRIEEE 2 L8

SABBERET  BA/NBEHEZBEESNERE § 1ER3.7x10-*M » KER2.6x10-°
M 51.461.02K -

FEHLIAT » RFIERAEERRE DRSS BRSO RITEBREE (BRERERN) 86
RMEEERE RS EMEMATEEEER SRR D RRONEEERTIE - R - ZAFLSE
BEREN  MOEETENGHESEFEEZEF  MALRERRFERETZES

& 3

AXFHERBERHBEAGLE 74—0201—Boola—31 FHEMBIARZ—MI « AMIH
AWM LG REH BHMICZRENBRER — L RRATLARIRAH o —HHEHIEH -
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ENZYMATIC PROPERTIES OF MID-GUT ALKALINE PHOSPHOTASE (S)
OF DIAMONDBACK MOTH LARVAE (Plutella xylostella L.)

Jeng, *C. J., **S. H. Guh and **W.C. J. Maa

*Department of Plant Protection
National Pintung Institute of Agriculture

**Institute of Zoology, Academia Sinica,
Taipei, Taiwan, Republic of China

Hydrolytic activity of 4-nitropheny! phosphate,a-naphthyl phosphate by mid-gut homogenate
of diamondback moth larvae was investigated. The optimal conditions for mid-gut alkaline phos-
photase(s) were determined. Reactions of the enzyme solution with the 10-4M nitrophenyl
phosphate in 1.25M diethanolamine buffer of pH 10.6 under 37°C for 30 minutes, showed the
highest great activity. For naphthyl phosphate, a concentration of 10-3M, in 0.05M glycine-NaOH
buffer, gave the best result under same conditions mentioned above. The rate of the reaction was
linear with incubation time within first 50 minutes, and declined afterwards. No obvious
difference was observed between the crude homogenate preparations of-80°C stored larvae and the
fresh ones. The enzymes were further characterized by addition of paraoxon, zinc ion, magnesium
ion and EDTA. Comparatively, the enzymatic activities of the mid-gut preparation were higher
than those of the mid-body section ones, Malathion degradation by the prepatations of these
two tissue homogenates showed that both esterase and alkaline phosphotase were higher in the
mid-gut. The activity of mid-gut alkaline phosphotase from Lu-Chu DBM larvae was higher than
that from I-Lan DBM larvae. It hinted that variation in enzymatic activity might be possibly
interrelated with the pesticide degradation between the larvae of these two diamondback moth
populations.
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Fig. 1. The effect of pH value on enzymatic activity of mid-gut and mid-body section
alkaline phosphotase; average of four assays, half gut for NTP assay, one

gut for NPP.
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Fig. 3. The Relationship between incubation period and the activity of mid-gut
alkaline phosphotase.
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of alkaline phosphotase; average of four assays.





