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Effects of Bamboo Extracts on the Activities of Several Enzymes
in Helicoverpa armigera Larvae
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Abstract:  Effects of the extracts from selected bamboos on the growth and the activities of the digestive enzyme and
arbaxylesterase of Helicoverpa armigera larvae were reported in this paper. The results showed that the extracts from Pleioblastus
Juxianensis , Bambusa multiplex , Brachystachyum albostriatum show strong growth disrupting effects on tested pest‘ . The activities
of the digestive enzyme in the larvae of Helicoverpa armigera fed with exiract of Pleioblastus juxianensis, Bambusa multiplex ,
Brachystachyum albostriatum were higher than the control treatment, Thereinto, the activity of protease changed largest, that of
amylase larger, and the activity of lipase changed a little. The activity of arbaxylesterase in the larvae fed with extract of
Pleioblastus juxianensis, Bambusa multiplex , Brachystachyum albostriatum was inhibited, the relative enzyme activities after 3
days of which were 0.626.0.637.0.602 folds compared to CK, respectively. The effect on the enzymes in Helicoverpa armigera
larvae was reduced with the treatment time.
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MY BRRLHARSFRERYRAFFEBRIERMOHIT T A, — P HNEY P EIFTNELEES
Ay BIREABRIATHRANT R B EESIHY R RERLT RN, EIH R BERERE,
BIEYERBH AR HAEA R GRERE,2000), FIREYREY REABRS B BERR
HBREENEWE, B ARERANLE, S TAEMNASHAHAAYRRGEAEER X,

1 F B AR ZAF (Gramineae ) 7 L} (Bambusoideae ) B4F 4L B RHEY . EHIMEERMHFTENR, MTIEBRY
BEAEFZE EL FMESESEEYWIEEER(Chun e al . ,2000; % ,2003; K4 ,1997), £&
W HRETRRY R ERREFRLEREARFHAR RSN (B HS,2002;2003b), AXE HEAT
( Pleioblastus juxianensis ) \Z AT ( Bambusa multiplex ) . F 8% B 4T ( Brachystachyum albostriatum ) X %1 ¥ , ]
WTHERBERYIHE R RAERETREW, F0K T 250 5 d ik i LB R SRR,

1 #E5HE
1.1 #REHéHE HRAMHEEER ST FIRM AERHT, RELRAT EE MBRYR 2444,

HENI SRR AT R, AREKGES, BRERN TR, s IS XRERBR R, RECREFH
BT RIS 20 ¢ FHBARAEEE T 250 mL RIKHESR P MAREBRRIEEHE, KBEE 55 C 2
C,HAERFIXEFRTHOBRE LA, BEIEHE, BREBERS, SEREEY, BT 4 CkEPR
F&ER, EAEN FIRT AR EZRBESHTHRIESF K 8.50% .6.62% 1 4.51%

1.2 #XRE kR4 H (Helicoverpa armigera ) ) HETERE 27 C £ 1 C ,AHBE 80% + 5% , KA L:D =
14h:10 h ARBTRAALAERCGEE R, 1995 BFEMRERSR, ERE—#HA .m0 KA
RS R RtRE R,

e B 3 :2004 - 08 - 21,

EEWH:ERAE"SBHUEIMA (95 - % - 07) ; BWE HFF R HF 5 80P 5 B3R B (2003j9118)
* HAEEIEE . :
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1.3 AHERNEFF RAARKEEZNARARTERYIRA RS RAKETNEN. ARNEEN
REYEFHR—EREREOMKZEB . BRIEH TR B ATHEK 100 ¢, FHEEREZE 50 CTLEA, 0
A 2.5 mLAGEKZEW, ERS BANAS RN, EHEN S cm BRI LPEAC KRR
BB B(6~7 mg), BIL1L ARFHNIHANBEIIGLEREREEAN. BLAEIKEL, . BEH
KB 10k, AHTARBE IS RELAHKEES N ARNEE FRERBERETRA,

1.4 Kiesspaaz BLAEARNNRANRKBABEN(BHA SAELAFEESHR), ALK
0.15 mol*L™" NaCl R s L&MW, BMBFBEEATY, - 15 CF., MiKaTHE, M%)/ 0.15 mol- L™
NaCl &% 8 mL, KB L%, B AR EE P4 CT 12 000 r min~' B> 15 min, BU_E HBAE W E B
PR ELER. PHEAOMLE NN ERABRK-BE, PBENBLESOMERA _HEKHRE
(B8 25 ,1996) , ¥ 1 B By 6 L 18 7 A9 T 8 R P R B I S8 3 (A JL Rk K5 ,1986) 6

1.5 RESEEEEONT HLBANNBANRKR(BAI10LELGFESR) ANINELRE, EHR
BB ETORBFIRIEBFEBRASuL AN ERR), X BALHEHE LI 4CT
5000 remin”' B0 15 min, EFBR AW EABB. REEESELANNESRBEFSHEMEEBFR,1989),
1.6 BREGKSEGNET RAZIHEE G- 250 ¥ (Bradford,1976) . BEEM 0.1 mL, i1 A% DT &
BEH 5 mL, IBRAGHE 2 min, 3 BPF 751 - GW B4 66 i1 E I OD,,s , inMEBN &R 4 M 3E B B FI4E .

2 HRESH

2.1 ARBRHIBL IS RERZTORA4ERA EEEN . BLERMTNEMALEAR SR 3 dEHE
B RARKBAHAL, ZRBEFGFE D). KEBRELSFHN 41.45%.51.15% M 35.03% . BSUERITLEA
RBESdEHNARESHRBAERAEE, HAERBEMN 10.42%, M E EE/TNEMTRBRY T HE 1L
BAEKEZTHNERRAL — W, dEREEBRESH 52 65.59% M 50.50%, EEFHTAPE
B WA 24 h FH A REZHERE, ER, ANEANREAR . RFABHE.

£1 AETHERDTRA D RERHERC
Tab.1l Effects of extracts from various bamboo on body-mass of Helicoverpa armigera larvae
BRAF i 400 3d)E R R 5dF 5B
Selected bam} Before treatment/ After 3 days/ Inhibition rate/ After 5 days/ Inhibition rate/
mg mg % mg %

BoERT
B. albostriatum
EBEM
P . juxianensis ,

# B T
Bo. g 5.390£0.572 55.275+6.429 b 35.03 152.84425.21 b 50.50

5.982 1+ 0.564 49.809 +5.412 be 41.45 276.60+24.94 a 10.42

5.714+0.697 41.590+4.875 ¢ 51.15 106.25 £+ 19.94 ¢ 65.59

CK 6.029 + 0.631 85.077+3.927 a 308.78+27.25 a -

®&mmmwo 50 mg MY REH, i‘l’ﬁ(ﬁﬁS&EiB‘Jﬁﬁ‘%% R BEEREHRAFEERTESRKFERSTBE. T

[, The ion of each was 0.50 mg extract per feedstuff, figures were the statistic results of 3 replicates. Means in the same column followed by
the same letters were not significantly different at 5% level by Duncan’s multiple range test. The same below .

2.2 HRBRGYIBBRHGREATRELSEROBS HETERDNRERFHEOEAERED
FHESAARBENBEERER?2), XMTRBYLBRE 20 G, RRNPHEEABLIE 432X R
MR B 1.73~3.85 15, EMBEN 1.11 ~2.74 £ BEE BRI B IEK , AL B B B0 (0B BE /D . AL RAT IR
YA R P BRI BIEENERA K,

EHE 3 HTREY P, EEETEBRY IR RS R P HEABEEOERE R, KB B3 d
Ja, B PHHEABOLE ISR BHAR R 1.18~3.85MF,5dFN 1.12~2.78 4%; T S S BATIR
BYHEwAN RS, KA BR 345, AP BN LIE 2R BAR R 0.92~1.731%,54d
BH1.02~1.04 15,
23 HRBHIBR R REAARBRESEROY S HEXMTRBWLERER 334G, KR RBEENIE
HHBREME(R3). EEFEN AOUERT Z AT %40 3 A5 SRR AR HL TS 9 8128 0.493 6.0.501 8.
0.474 2 pmol - (30 min) 'mg™" pro, 4+ FI 2 X} L A9 0.626.,0.637.0.602 f%, 5 d J5, KA BB ALREW HLIE S
AHRR, HENHOEE/NT 3 4, 0525 BA R R RRAREIEHEH 0.819.0.867.0.844 15,
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Tab.2 Effects of extracts from bamboo on the activities of digestive enzyme in the larvae of Helicoverpa armigera

E4=1- XX Bebiss
ﬁﬁ BER AT R Midgut protease Midgut amylase Midgut lipase
¥ [8]
Time  ciected bamboo  LyE ) Specific  HLME(CKH 1)  HEF Specific  HAH(CKA1)  HIEH Specific  HAE(CK H1)
activity Ratio(CK is 1) activity Ratio(CK is 1) activity Ratio(CK is 1)
E.E.%ﬁ, 19.41+2.36 ¢ 3.85 37.13+4.19 ¢ 2.74 0.1374:0.032b 1.18
P . juxianensis
Eﬁﬁ”ﬁ 8.70+1.05b 1.73 15.03+2.16 a 1.11 0.1076+0.025 a 0.92
3d B. albostriatum
¥ WAy 14.30+1.83 ¢ 2.84 17.46+2.08 b 1.29 0.150 8 +0.051 b 1.29
Ba . glaucescens
CK 5.04+0.68 a — 13.54+1.93 a — 0.1170+0.044 a —
E,E,%ﬁ, 25.49+3.21 ¢ 2.78 33.07+4.37 ¢ 2.33 0.1159+0.058 b 1.12
P . juxianensis
Eﬁﬁaﬁ 9.38+0.92 a 1.02 14.75+1.43 a 1.04 0.1053+0.047 a 1.02
5d B. albostriatum
¥ Mt 14.30£1.79 b 1.56 17.38+2.53 b 1.23 0.1126+0.062 a 1.09
Ba . glaucescens :
CK 9.17+1.56 a — 14.18£2.29 a — 0.1035+£0.029 a —

OECMUEENAM IS4 EERFOARAAREARNUEIGERBLE AU IS HEEREARELEFROM TR BN

BUENENIELHEBEREARKBERIBI MMM S TH. The activity of protease, amylase or lipase is expressed by the quantity of tyrosine,
maltose or fatty acid converted per minute per milligram protein, and its unit is pg* min~'mg™' pro.

£3 MRARBMREAHHERERTEHLEC

Tab.3 Effects of bamboo extracts on the activities of arbaxylesterase in the larvae of Helicoverpa armigera

3d

5d
PR AT R
HE 77 Specific HE (CKH 1) W% 77 Specific HAE (CK 4 1)
Selected bamboo .
activity Ratio (CK is 1) activity Ratio (CK is 1)
EE%TT 0.4936+0.042b 0.626 0.5798+0.063 b 0.819
P . juxianensis
E?Xﬁﬂﬁ' 0.501 8 £0.038 b 0.637 0.6138+0.082 b 0.867
B. albostriatum
A 0.4742+0.021 b 0.602 0.597 2+ 0.067 b 0.844
Ba . glaucescens
CK 0.788 2+0.052 a — 0.707 8+ 0.096 a

OUEHBM B0 FEREARKBIEY o« - BERZEEEH pmol 2o The activity of esterase is expressed by the quantity of a — naphthylacetate
esterase hydrolysed per minute per milligram protein, and its unit is pmol* (30 min) ~'mg™* pro.
3 hNg5Wie

EREN FMMERBY BB RGHMERETRA -SHMEER, AR A BHE TR PHHE
EBRENE, MRERYHERRFWHERROTRERY, KX R b BRSSO EEERBR,
X IE R B 58 5 49 i A S R R TR B AME I A BT SR R EE H A PR, AT AR ER 4
WEMER. 88 (2000) REHPRLE R S5A M : ¥ #HE ( Sabina vulgaris ) R 3245 3L ( Mythimna
separata)T2 h 5 , iR PHANEOABHEHESENES CHALE KM BAR 2.3 5. YR WA KoM
UABRYBNERTHHEACBOEERAE W, ARANWHERN, LN, EEXBREVLERIESR
(Leucania separata) J5 , iR R FHHABHELELEE T/, ARIEXERBERVEZFATEATHAR
FRBEEENBERGE(NEEBES,1998), MRIE T 5B ( Melia azedarach ) F1 3 )| ( Melia tooseendan ) B 5 &
E R N BE XK E B (Argyrogramma agnata) FIAE MK EERE —EBEM M ER , XHIEH B
JiE o 05 3 JC B B R (3K % %5, 1992) 6

RREMERAANEZNBREMAZ -~ TEARALEHENE RBAELEY . R WREAEH#ED)
B ARPAESERZAEAFETFHHNE(Yu et al.,1979), DHMERY I RBEBEERA L ESHEE
LB RBR BRI —F B S BB HLE (B8 %,2000), T)IMEXMNEELTPHEBOEERA
MEFER (5K X%,1992) , AR BHAE B ST RBYIALEMRE L4 i), R BER A5 1 B F FE K. J
MR RGREKEEFMHEAMNENE RS FRMERYIRRBEBEEOMEERR TaLERE g |
MHIRBY ., RBEHR , BR3P A YR 0 R TR R 5 XA S 2570 40 AR 5 B8 R A8 R S L (Ahmad et ‘
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al .,1979), LRAHRERAIMNBRBY S-S EZRABARMET - HEICER.

AEELRIBS EHEENE T B S AT (Phyllostachys nigra var. henonis ) \JK /K AT ( Phyllostachys platyglossa ) |
EAT ( Phyllostachys pubescens ) « 75 1T ( Pleioblastus amarus ) . % B T ( Bambusa textilis ) . K H 2 T ( Indocalamus
lasifolius ) S5 ¥ 4T ( Brachystachyum densiflorum ) SRBYUMBA LS HEKREFOMEER, ERRW.BRTE
BEM FMTAALERMTREBYRABRIE LS, RO RBYEWEAK,3 dGERERBRNSE
10%,5dGILPRELER. AEYRETEBRYNIEREEEFREOBAEAUREROERERR
WS ,2003b), X BEA B ERMWEYFEEUNHNRE MRBYBELHOERERE 2 b EBN
.24 hHEREHNEYTHET 16.5%, TRBERKIE39%. EENN - MTRBYWEREESE ERERH®
RARESHENRREANRBEBEENEWA EEXR AHFIE MR,

HERAMAETFHARORBREDKEZEGREAR SR —EAREY, # AR E 2 K6 A
VHERARFREERTEREY, XLRBHAHEDEEFAAANTIERHBERZ—(RXES,
1998), A TRERMA LEFES/MEH,FF 400 BT 360 £ hm® AR, THRBER A ERFEY
ARt RAEMIIER,2002), EHERBRE AXTHRNARBYKRETFIHSAHREEN, AR @
FHEKREURMHAE™., B, FARENKETONTHEN FRFEAERAIFRALERAMHY
J"RBER. R TREYHEEFRAA S TFIRENGSFRAALEETAEENT XL,
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