
BIOACTIVITY ANALYSIS of  Annona glabra L. SEED EXTRACTS 

FOR WOOD PROTECTION AGAINST TERMITES (Cryptotermes 
cynocephalus Light. AND Coptotermes curvignathus Holmgren.)
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ANALISIS BIOAKTIVITAS EKSTRAK BIJI Annona JODEUD L. UNTUK PERLINDUNGAN KAYU 

DARI RAYAP PERUSAK KAYU (&U\SWRWHUPHV F\QRFHSKDOXV Light. DAN &RSWRWHUPHV FXUYLJQDWKXV 
Holmgren). Sirsak hutan (Annona JODEUD L.) tergolong family Annonaceae. Biji A��JODEUD mengandung bahan bioaktif  

yang bersifat racun bagi beberapa organisme, namun belum ada laporan ilmiah terkait efektivitasnya dalam mengendalikan 

UD\DS�SHUXVDN�ND\X��3HQHOLWLDQ�LQL�PHQJDQDOLVLV�HÀNDVL�HNVWUDN�ELML�A��JODEUD terhadap rayap perusak kayu.  Ekstraksi 

serbuk biji dilakukan menggunakan pelarut n-heksan dan etil asetat.  Metode uji dengan kertas berbentuk disc menunjukan 

bahwa ekstrak biji A��JODEUD bersifat racun bagi &U\SWRWHUPHV F\QRFHSKDOXV (rayap kayu kering) dan &RSWRWHUPHV 
FXUYLJQDWKXV (rayap tanah).  Semakin tinggi konsentrasi ekstrak (hingga 63%) mengakibatkan mortalitas rayap yang 

semakin tinggi (hingga 100%) dan kehilangan berat kertas uji yang semakin kecil (kurang dari 1%).  Ekstrak etil asetat 

dari biji A��JODEUD memiliki efek toksisitas yang lebih tinggi daripada ekstrak n-heksan dalam mengendalikan rayap kayu 

kering dan rayap tanah.
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I.  INTRODUCTION

:RRG�LV�D�VWURQJ��UHQHZDEOH��DQG�GHFRUDWLYH�

PDWHULDO� �:DQJ�� 7RSSLQHQ� 	� -XVWLQ�� �������

KRZHYHU�ZRRG�LV�VXVFHSWLEOH�WR�ELRGHJUDGDWLRQ�

WKDW� UHTXLUHV� SUHVHUYDWLRQ�� � 7KH� GXUDELOLW\� RI �

ZRRG� LV� PDLQO\� LQÁXHQFHG� E\� WKH� H[WUDFWLYH�

FRQWHQWV��5L]DQWL�HW�DO�����������7KH�DYDLODELOLW\�

RI �QRQ�GXUDEOH�ZRRGV�LQ�WKH�PDUNHW�ZDV�PRUH�

WKDQ�GXUDEOH�ZRRGV��0XVOLFK�	�5XOOLDW\���������

7KH� PRVW� ZRRG� GHJUDGLQJ� RUJDQLVPV� IRXQG�

LQ� EXLOGLQJV� LV� WHUPLWHV� �+DVPDQ�� 0XLQ� 	�

7DVNLUDZDWL�� ������� VXFK� DV�GU\�ZRRG� WHUPLWHV�

DQG� VXEWHUUDQHDQ� WHUPLWHV�� &RSWRWHUPHV� LV�

D� ZLGHVSUHDG� WHUPLWHV�� ZKLFK� LV� RQH� RI � WKH�

PRVW� ZRRG� GHJUDGLQJ� RUJDQLVPV� VXFK� DV� C��

curvignathus��6FKHIIUDKQ�HW�DO����������

,Q�WKH�WURSLFDO�UHJLRQV��WKH�ELRGHWHULRUDWLRQ�

UDWH� LV� KLJKHU� WKDQ� LQ� WHPSHUDWH� UHJLRQV�

�*RQ]DOH]�� *RXOG�� +XGDN�� 	� +ROOLQJVZRUWK��

������� 7KHUHIRUH�� ZRRG� SUHVHUYDWLRQ� DQG�

PRGLÀFDWLRQ�DUH�LPSRUWDQW�HOHPHQWV�WR�LQFUHDVH�

WKH�VHUYLFH�OLIH�RI �EXLOGLQJV��IXUQLWXUH�DQG�RWKHU�

ZRRG� SURGXFWV�� �:RRG� SUHVHUYDWLRQ� JHQHUDOO\�

XVHV� FKHPLFDOV� WKDW� DUH� WR[LF� WR� GHJUDGLQJ�

RUJDQLVPV�� EXW� ZRRG� SUHVHUYDWLYHV� PXVW�

PHHW� XVHU�VDIH� DQG� HQYLURQPHQWDOO\� IULHQGO\�

UHTXLUHPHQWV��7KH�XVH�RI �QDWXUDO�SUHVHUYDWLYHV�

ZKRVH� PDLQ� VXEVWDQFHV� DUH� GHULYHG� IURP�

SODQWV�KDV�EHHQ�GLVFXVVHG�E\�*RQ]DOH]�/DUHGR�

5RVDOHV�&DVWUR�� 5RFKD�*X]PDQ�� *DOOHJRV�

,QIDQWH�� -LPHQH]�� DQG�.DUFKHV\� ��������ZKLFK�

are more environmentally friendly than 

V\QWKHWLF�SUHVHUYDWLYHV��

$QQRQDFHDH�JHQHUDOO\� FRQWDLQV�DFHWRJHQLQV�

WKDW�KDV�D�EURDG�UDQJH�RI �LQVHFWLFLGDO�ELRDFWLYLWLHV�

�,VPDQ� 	� 6HIIULQ�� ������� 7KH� VHHG� H[WUDFWV�

of  A�� squamosa and A��muricata� KDYH� UHSHOOHQW�

effects on Coptotermes gestroi� �$FGD�� �������A��

glabra�LV�IURP�WKH�IDPLO\�RI �$QQRQDFHDH��ZKLFK�

SURGXFHV� VHYHUDO� VHFRQGDU\� PHWDEROLWHV� WKDW�

KDYH�DQWLIXQJDO��5RFKD��0DWVXPRWR��/RPEDUGL��

	� /LPD�� ������� ODUYLFLGDO� DQG� LQVHFWLFLGDO�

DFWLYLWLHV��0RKDQNXPDU��6KLYDQQD��	�$FKXWWDQ��

������� � � ,Q� JHQHUDO�� WKH� VHHG� H[WUDFWV� FRQWDLQ�

PRUH�SRWHQW�VXEVWDQFHV�WKDQ�WKH�H[WUDFWV�IURP�

RWKHU�SODQW�SDUWV��6DULSDOOL�	�'L[LW���������7KH�

use of  A�� glabra� VHHG� H[WUDFWV� IRU� FRQWUROOLQJ�

ZRRG� GHVWUR\LQJ� RUJDQLVPV� KDV� QRW� EHHQ�

ZLGHO\�VWXGLHG��7KLV�SUHOLPLQDU\�VWXG\�DLPHG�WR�

DQDO\]H�WKH�HIÀFDF\�RI �A��glabra�VHHG�H[WUDFW�RQ�

ZRRG�GHVWUR\LQJ�WHUPLWHV�

II. MATERIALS AND METHOD

A.  Preparation of  Seed Powder

7KH� VHHGV� RI � SRQG� DSSOH� �A�� glabra� /���

ZHUH� REWDLQHG� IURP� WKH� &HQWHU� IRU� 3ODQW�

&RQVHUYDWLRQ�%RJRU� %RWDQLFDO� *DUGHQV�

,QGRQHVLDQ� ,QVWLWXWH� RI � 6FLHQFHV�� � 7KH� VHHGV�

ZHUH�JURXQGHG�LQWR�SRZGHU�DQG�VFUHHQHG�WR�WKH�

VL]H�RI ���²���PHVK��7KH�PRLVWXUH�FRQWHQW�RI �

VHHGV�ZDV�PHDVXUHG�EDVHG�RQ�7$33,�6WDQGDUG�

7�����V������7KH�SRZGHU�VDPSOH�RI �VHHGV�����

J��ZDV�ZHLJKHG� DQG�RYHQ�GULHG� DW� ������ ��&�

WR�D�FRQVWDQW�ZHLJKW��7KH�PRLVWXUH�FRQWHQW�ZDV�

FDOFXODWHG� IURP� WKH� VDPSOH� ZHLJKW� GLIIHUHQFH�

EHIRUH� DQG� DIWHU� GU\LQJ� WKDW� LV� H[SUHVVHG� DV�

WKH�SHUFHQWDJH�IURP�WKH�GU\�ZHLJKW�RI �VDPSOH�

�(OLQJH�HW�DO����������7KH�PRLVWXUH�FRQWHQW�ZDV�

GHWHUPLQHG�IURP�WKUHH�UHSOLFDWLRQ�WHVWV�

B. Extraction

7KH� H[WUDFWLRQ� RI � A�� glabra� VHHG� SRZGHU�

ZDV�FDUULHG�RXW�XVLQJ�FROG�VRDNLQJ�PDFHUDWLRQ�

PHWKRG� �GR� 3UDGR� 5LEHLUR� HW� DO��� ������ ZLWK�

VRPH�PRGLÀFDWLRQ��7KLV�UHVHDUFK�LPSOHPHQWHG��

WZR�VROYHQWV�LQ�WKH�H[WUDFWLRQ�NQRZ�DV�Q�KH[DQH�

DQG�HWK\O�DFHWDWH��7KH�SRZGHU�ZDV�VRDNHG�LQ�WKH�

VROYHQW�DW�D�UDWLR������Z�Z��DW�URRP�WHPSHUDWXUH�

����&�� IRU� ��� KRXUV� DQG� ZDV� VWLUUHG� VHYHUDO�

WLPHV�� 7KLV� H[WUDFWLRQ� ZDV� FRQGXFWHG� WKUHH�

WLPHV�� 7KH� VROYHQW� ZDV� HYDSRUDWHG� XVLQJ� D�

URWDU\�HYDSRUDWRU�DW����&�DQG�����PP+J�IRU�

����KRXU��)XUWKHUPRUH�� WKH�H[WUDFWHG�FRQWHQW�

ZDV�GHWHUPLQHG�E\�WDNLQJ���PO�H[WUDFW�VROXWLRQ�

LQWR� D� SHWUL� GLVK� DQG� ZHLJKHG�� 6RPH� H[WUDFW�

VROXWLRQ�ZDV�GULHG�LQ�DQ�RYHQ�DW�������&�XQWLO��

FRQVWDQW�ZHLJKW��7KH�GU\�H[WUDFW�ZDV�FRROHG�LQ�D�

GHVLFFDWRU�IRU����PLQXWHV��WKHQ�ZHLJKHG�DJDLQ�WR�

JHW�WKH�GU\�ZHLJKW�RI �WKH�H[WUDFW���7KH�H[WUDFWHG�

FRQWHQW� ZDV� FDOFXODWHG� EDVHG� RQ� (TXDWLRQ� ���

ZKLOH�WKH�H[WUDFWLRQ�\LHOG�ZDV�FDOFXODWHG�XVLQJ�

(TXDWLRQ���
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ZKHUH�

(  H[WUDFW�FRQWHQW����

:
�

 ZHLJKW�RI �SHWUL�GLVK��J�

:
�

 ZHLJKW�RI � SHWUL� GLVK� DQG� H[WUDFW� VROXWLRQ�

EHIRUH�GU\LQJ��J�

:
�

 ZHLJKW�RI �SHWUL�GLVK�DQG�GU\�H[WUDFW�DIWHU�

GU\LQJ��J�

ZKHUH�

<  \LHOG����

7(  WRWDO�ZHLJKW�RI �H[WUDFW��J�

'3  RYHQ�GU\�ZHLJKW�RI �SRZGHU��J�

C. Preparation of  Preservative Solution

7KH� H[WUDFW� VROXWLRQ� ZDV� GLOXWHG� XVLQJ�

GLVWLOOHG� ZDWHU� LQ� ÀYH� FRQFHQWUDWLRQ� OHYHOV�

ZLWK� WKH� DGGLWLRQ� RI � ��PO� RI � WZHHQ� ��� DV� DQ�

HPXOVLÀHU� DW� HDFK� FRQFHQWUDWLRQ� �7DEOH� ����

)XUWKHUPRUH��WKH�H[WUDFW�VROXWLRQV�ZHUH�XVHG�LQ�

WKH� ELRDFWLYLW\� WHVW� DJDLQVW� GU\�ZRRG� WHUPLWHV�

DQG�VXEWHUUDQHDQ�WHUPLWHV�

D. Bioactivity Test Against Termites

7KH� HIÀFDF\� RI � A�� glabra� VHHG� H[WUDFW�

ZDV� WHVWHG� XVLQJ� ÀOWHU� SDSHU� GLVF� PHWKRG� DV�

GHVFULEHG� E\� ,VPDQWR� DQG�'DUPDZDQ� ��������

7KH�GU\�ÀOWHU�SDSHU�GLVFV����FP�GLDPHWHU��ZHUH�

GLSSHG� LQ� VRPH� H[WUDFW� VROXWLRQV�� H[FHSW� WKH�

FRQWURO�SDSHU� WKDW�ZDV�QRW� WUHDWHG�� �$IWHU�DLU�

GU\LQJ� WR�D�FRQVWDQW�ZHLJKW� ������GD\V�� �:
�
���

HYHU\�SDSHU�GLVF�ZDV�IHG�WR����ZRUNHUV�RI �GU\�

wood termites Cryptotermes cynocephalus� DQG� ���

ZRUNHUV� RI � VXEWHUUDQHDQ� WHUPLWHV� Coptotermes 

curvignathus� VHSDUDWHO\� LQ� �� FP� GLDPHWHU�

SHWUL� GLVKHV�� DQG� �� WLUHV� UHSOLFDWHV�� � :HHNO\�

REVHUYDWLRQV�ZHUH�FRQGXFWHG�XQWLO� WKH�HQG�RI �

WKH�WHVW�ZKLFK� ODVWHG���ZHHNV�� �7KH�WHVW�SDSHU�

ZDV� FOHDQHG�� DLU�GULHG� DQG�ZHLJKHG� �:
�
��� 7KH�

SDSHU�ZHLJKW� ORVV� DQG� WHUPLWH� PRUWDOLW\� ZHUH�

FDOFXODWHG�XVLQJ�(TXDWLRQV���DQG���

ZKHUH�
:/  ZHLJKW�ORVV����

:
�

 SDSHU�ZHLJKW�EHIRUH�WHVW��J�

:
�

 SDSHU�ZHLJKW�DIWHU�WHVW��J�

ZKHUH�

05  WHUPLWH�PRUWDOLW\����

D  QXPEHU�RI �WHUPLWH�GHDWK

N  LQLWLDO�QXPEHU�RI �WHUPLWHV

E. Data Analysis

7KH� GDWD� RI � WHUPLWH� PRUWDOLW\� DQG� SDSHU�

ZHLJKW� ORVV� ZHUH� DQDO\]HG� GHVFULSWLYHO\� DQG�

SUHVHQWHG� LQ� WDEOHV�RU� JUDSKV�XVLQJ�0LFURVRIW�

([FHO������VRIWZDUH���7KH�HIIHFW�RI �SUHVHUYDWLYH�

FRQFHQWUDWLRQ� RQ� WHUPLWH�PRUWDOLW\� DQG� SDSHU�

ZHLJKW�ORVV�ZHUH�DQDO\]HG�EDVHG�RQ�&RPSOHWHO\�

5DQGRPL]HG� 'HVLJQ� �&5'�� XVLQJ� 6WDWLVWLFDO�

$QDO\VLV� 6\VWHP� �6$6�� SURJUDP� ������� :KHQ�

WKH�DQDO\VLV�RI �YDULDQFH�UHVXOWHG�LQ�D�VLJQLÀFDQW�

LQÁXHQFH��WKHQ�'XQFDQ�WHVW�ZDV�FRQGXFWHG�

7DEOH�����([WUDFW�FRQFHQWUDWLRQV�RI �A��glabra�VHHGV�LQ�SDSHU�GLVF�WHVW

Treatments Dilution Extract Concentration (%)

n-hexane Ethyl acetate
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III.  RESULT AND DISCUSSION

A. Seed Extraction of A. glabra

7KH� H[WUDFWLRQ� XVHG� VHHG� SRZGHU� RI � A��

glabra� DW� �����PRLVWXUH� FRQWHQW��7KH� \LHOG�RI �

H[WUDFWLRQ� ZLWK� Q�KH[DQH� VROYHQW� ZDV� KLJKHU�

WKDQ� WKDW� RI � HWK\O� DFHWDWH��ZKLFK�ZDV� �������

DQG� �������� UHVSHFWLYHO\�� 7KHVH� UHVXOWV� DUH�

LQ� DFFRUGDQFH� ZLWK� SUHYLRXV� UHVHDUFK� E\�

.RPDQVLODQ�� $EDGL�� <DQXZLDGL�� DQG� .DOLJLV�

�������ZKR�PHQWLRQHG�WKDW�WKH�VHHGV�RI �Annona 

muricata�/LQQ��SURGXFHG�PRUH�Q�KH[DQH�H[WUDFW�

WKDQ� HWK\O� DFHWDWH� H[WUDFW�� )XUWKHUPRUH�� DIWHU�

HYDSRUDWLRQ��WKH�H[WUDFWHG�FRQWHQW�RI �A. glabra 

VHHGV�LQ�Q�KH[DQH�VROXWLRQ�ZDV������ZKLFK�ZDV�

ORZHU�WKDQ�WKDW�LQ�HWK\O�DFHWDWH�VROXWLRQ��������

7KLV� KLJKHU� FRQFHQWUDWLRQ� RI � HWK\O� DFHWDWH�

H[WUDFW�KDG�D�GDUNHU�FRORU��EURZQ��WKDQ�WKDW�RI �

Q�KH[DQH�H[WUDFW��\HOORZ��

B. Bioactivity Test of  A. glabra Extract to 

Wood Degrading Termites

7KH� XVH� RI � Q�KH[DQH� DQG� HWK\O� DFHWDWH�

H[WUDFWV� IURP� A�� glabra seeds caused the 

PRUWDOLW\��RI �XS�WR������RI �C. cynocephalus (dry 

wood termites) and C. curvignathus �VXEWHUUDQHDQ�

WHUPLWHV��� ZKLOH� WKH� WHUPLWH� PRUWDOLW\� LQ� WKH�

FRQWURO�VDPSOHV�ZHUH������C��cynocephalus) and 

���� �C�� curvignathus�� �)LJXUHV� �� DQG� ���� 7KLV�

LQGLFDWHG� WKDW� WKH� H[WUDFW� RI �A�� glabra seeds 

)LJXUH�����7KH�PRUWDOLW\�RI �C��cynocephalus (dry wood termites) in the test of  A��glabra VHHG�H[WUDFW

)LJXUH�����7KH�PRUWDOLW\�RI �C. curvignathus��VXEWHUUDQHDQ�WHUPLWH��LQ�WKH�WHVW�RI �A��glabra�VHHG�H[WUDFW
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FRQWDLQ� WR[LF� VXEVWDQFH� WR� WKHVH� PDLQ� ZRRG�

GHJUDGLQJ�WHUPLWHV��7KH�PRUWDOLW\�RI �GU\�ZRRG�

WHUPLWHV� �'7�� UHDFKHG� ����� LQ� WKH� H[WUDFW�

concentration of  A�� glabra� VHHGV� LQ� Q�KH[DQH�

DQG� HWK\O� DFHWDWH� DW� D� PLQLPXP� RI � ���� DQG�

���� UHVSHFWLYHO\�� � )XUWKHUPRUH�� WKH�PRUWDOLW\�

RI � VXEWHUUDQHDQ� WHUPLWH� �67�� UHDFKHG� �����

ZKHQ�XVLQJ�D�ORZHU�PLQLPXP�FRQFHQWUDWLRQ�RI �

Q�KH[DQH�H[WUDFW�WKDQ�WKH�HWK\O�DFHWDWH�H[WUDFW��

ZKLFK�ZHUH�����DQG������UHVSHFWLYHO\�

�7KH�PRUWDOLW\�RI �C� curvignathus termite has 

UHDFKHG������DW�D�ORZHU�H[WUDFW�FRQFHQWUDWLRQ�

than that of  C�� cynocephalus� � WHUPLWH�� 7KLV�

LQGLFDWHV�WKH�VXEWHUUDQHDQ�WHUPLWHV�ZHUH�PRUH�

VHQVLWLYH� WR� WKH� WR[LF� VXEVWDQFH� RI �A�� glabra 

VHHGV�WKDQ�WKH�GU\�ZRRG�WHUPLWHV���$OWKRXJK�WKLV�

UHVHDUFK�KDV�QRW�DQDO\]HG�WKH�PDLQ�VXEVWDQFHV�

of  A��glabra�VHHG��WKH�SUHYLRXV�ÀQGLQJV�VKRZHG�

SRVVLEOH�WR[LF�VXEVWDQFHV�WKDW�FRXOG�EH�FXOWLYDWHG�

from the seeds for further uses mainly in 

FRQWUROOLQJ�WHUPLWHV�DWWDFN��7KH�VHHG�H[WUDFW�RI �

A�� glabra� FRQWDLQHG� VTXDPRFLQ�� DV\P\FLQ�� DQG�

DFHWRJHQLQ�FRPSRXQGV��ZKLFK�ZHUH�LQVHFWLFLGDO�

DQG� YHUPLFLGDO�� 7KHVH� ELRDFWLYH� FRPSRXQGV�

FDQ� LQKLELW� WKH� JURZWK�� HDWLQJ� DFWLYLWLHV�� RU�

FDXVH� WKH� GHDWK� RI � LQVHFWV� �*DOODUGR� $UDJRQ��

7RUPR��%OD]TXH]��=DIUD�3ROR��	�&RUWHV����������

7KH�LQVHFWLFLGDO�HIIHFW�RI �$QQRQDFHDH�LV�PDLQO\�

FDXVHG� E\� WKH� VXEVWDQFH� RI � DFHWRJHQLQV� WKDW�

DFW� RQ� PLWRFKRQGULD� LQKLELWLQJ� WKH� 1$'+�

�XELTXLQRQH� R[LGRUHGXFWDVH�� ZKLFK� FDXVH�

WKH� GHDWK� RI � WKH� LQVHFWV� �.ULQVNL�� 0DVVDUROL��

	� 0DFKDGR�� ������� 0RUHRYHU�� 'DUPDZDQ�

DQG� ,VPDQWR� ������� UHSRUWHG� WKDW� WKH� PDLQ�

DFWLYH� FRPSRXQGV� RI � A�� glabra� VHHG� H[WUDFW�

ZHUH� ��RFWDGHFHQRLF� DFLG� �ROHLF� DFLG�� DQG�

���GRFRVHQRLF�DFLG�RU�HUXFLF�DFLG��7KLV�H[WUDFW�

caused the mortality of Eurema�VS��ODUYDH��

7KH�DQDO\VLV�RI �YDULDQFH��$129$��UHVXOWHG�

WKDW�WKH�FRQFHQWUDWLRQ�RI �ERWK�H[WUDFW�VROXWLRQV�

VLJQLÀFDQWO\�DIIHFWHG�WKH�PRUWDOLW\�RI �GU\�ZRRG�

WHUPLWHV� DQG� VXEWHUUDQHDQ� WHUPLWHV� DW� ����

FRQÀGHQFH� LQWHUYDO�� 2Q� WKH� RWKHU� KDQG� WKH�

W\SH�RI �H[WUDFW�VROXWLRQ�DIIHFWHG�GLIIHUHQWO\�WKH�

PRUWDOLW\�RI �GU\�ZRRG�WHUPLWHV��)XUWKHU�'XQFDQ�

WHVW� VKRZHG� WKDW� WKH� XVH� RI � Q�KH[DQH� H[WUDFW�

DQG� HWK\O� DFHWDWH� H[WUDFW� DW� FRQFHQWUDWLRQ� RI �

����DQG�����UHVSHFWLYHO\�FDXVHG�VLJQLÀFDQWO\�

KLJKHU� PRUWDOLW\� RI � GU\� ZRRG� WHUPLWHV� DQG�

VXEWHUUDQHDQ� WHUPLWHV� WKDQ� WKDW� ZHUH� LQ� WKH�

FRQWUROV�

%DVHG�RQ�WKH�PRUWDOLW\�YDOXH�LQ�WKLV�WHVW��WKH�

UHTXLUHG� FRQFHQWUDWLRQ� RI � Q�KH[DQH� DQG� HWK\O�

DFHWDWH�H[WUDFWV�RI �A��glabra seed to control dry 

ZRRG�WHUPLWH�ZHUH�����DQG������UHVSHFWLYHO\��

2Q� WKH� RWKHU� KDQG�� WKH� FRQFHQWUDWLRQ� RI �

Q�KH[DQH� DQG� HWK\O� DFHWDWH� H[WUDFWV� WR� FRQWURO�

VXEWHUUDQHDQ� WHUPLWHV� ZHUH� ���� DQG� ����

UHVSHFWLYHO\��,Q�DGGLWLRQ�WR�PRUWDOLW\��WKH�YDOXH�

RI �SDSHU�ZHLJKW�ORVV�LV�DQ�LPSRUWDQW�LQGLFDWRU�

RI � WHUPLWH� UHDFWLRQ� LQ� WKH� HIÀFDF\� WHVW� RI �A��

glabra�VHHG�H[WUDFWV��7KH�ZHLJKW�ORVV�RI �WKH�WHVW�

SDSHU� WUHDWHG�ZLWK�A�� glabra� VHHG� H[WUDFWV�ZDV�

VPDOOHU� WKDQ� WKDW�ZLWKRXW� WUHDWPHQW� �FRQWURO���

7KLV�LV�HYLGHQFH�WKDW�A��glabra�VHHG�H[WUDFW�FDQ�

ZLWKVWDQG�WKH�DWWDFN�RI �GU\�ZRRG�WHUPLWHV�DQG�

VXEWHUUDQHDQ�WHUPLWHV��)LJXUH���DQG����

7KH� DQDO\VLV� RI � YDULDQFH� VKRZHG� WKDW�

WKH� FRQFHQWUDWLRQ� RI � ERWK� H[WUDFW� VROXWLRQV�

VLJQLÀFDQWO\� DIIHFWHG� WKH�ZHLJKW� ORVV�RI �SDSHU�

GLVF�DW�����FRQÀGHQFH�LQWHUYDO���7KH�'XQFDQ�

WHVW� UHYHDOHG� WKDW� WKH� DSSOLFDWLRQ�RI �Q�KH[DQH�

H[WUDFW� VROXWLRQ� DQG� HWK\O� DFHWDWH� H[WUDFW�

solution from A��glabra seeds at concentration 

RI �����DQG�����UHVXOWHG�LQ�VLJQLÀFDQWO\�ORZHU�

SDSHU�ZHLJKW�ORVV�YDOXHV���WKDQ�WKDW�RI �WKH�FRQWURO�

GXH�WR�GU\�ZRRG�WHUPLWHV��)LJXUH�����7KH�SDSHU�

ZHLJKW� ORVV�ZDV� ORZHU�DV�WKH�FRQFHQWUDWLRQ�RI �

WKH�H[WUDFW�ZDV�KLJKHU�LQ�WKH�VROXWLRQ��7KH�XVH�

RI � Q�KH[DQH� H[WUDFW� DQG� HWK\O� DFHWDWH� H[WUDFW�

DW�FRQFHQWUDWLRQ�RI �����DQG�����FDQ� LQKLELW�

WKH�DWWDFN�RI �GU\�ZRRG�WHUPLWHV��C��cynocephalus) 

IURP� EHLQJ� OHVV� WKDQ� ��� RI � WKH� SDSHUZHLJKW�

ORVV��

�7KH�FRQFHQWUDWLRQ�RI �H[WUDFW�VROXWLRQV�IURP�

A��glabra�VHHGV�VLJQLÀFDQWO\�DIIHFWHG�WKH�ZHLJKW�

ORVV� RI � WHVW� SDSHU� DWWDFNHG� E\� VXEWHUUDQHDQ�

termites (C�� curvignathus�� DW� ���� FRQÀGHQFH�

LQWHUYDO��ZKLOH�WKH�W\SH�RI �H[WUDFWV�VROXWLRQV�GLG�

QRW� VLJQLÀFDQWO\� DIIHFW� WKH�ZHLJKW� ORVV� �)LJXUH�

���� 7KH� WUHDWPHQWV� RI � Q�KH[DQH� H[WUDFW� DQG�

HWK\O�DFHWDWH�H[WUDFW�DW�FRQFHQWUDWLRQV�RI �����

DQG�����UHVSHFWLYHO\�UHVXOWHG�LQ�D�VLJQLÀFDQWO\�

ORZHU� SDSHU� ZHLJKW� ORVV� WKDQ� WKDW� RI � WKH�

%LRDFWLYLW\�$QDO\VLV�RI �Annona glabra /��6HHG�([WUDFWV�)RU�:RRG�3URWHFWLRQ�$JDLQVW�7HUPLWHV�����������������������������7ULVQD�3ULDGL�HW�DO��
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FRQWURO��%DVHG�RQ�WKH�YDOXH�RI �WKH�SDSHUZHLJKW��

WKH� Q�KH[DQH� H[WUDFW� DQG� HWK\O� DFHWDWH� H[WUDFW�

DW�FRQFHQWUDWLRQV�RI �����DQG�����UHVSHFWLYHO\�

LQFUHDVHG�ZHOO�WKH�UHVLVWDQFH�IURP�VXEWHUUDQHDQ�

WHUPLWHV�WR�EH�OHVV�WKDQ����RI �WKH�SDSHU�ZHLJKW�

ORVV�

&RQVLGHULQJ�WKH�UHVXOWV�RI �WHUPLWH�PRUWDOLW\�

DQG�SDSHU�ZHLJKW�ORVV�DQDO\VHV�WKH�FRQFHQWUDWLRQV�

RI �Q�KH[DQH�DQG�HWK\O�DFHWDWH�H[WUDFWV�IURP�A��

glabra� VHHGV� IRU�FRQWUROOLQJ�GU\�ZRRG� WHUPLWHV�

DUH� ���� DQG� ����� UHVSHFWLYHO\�� ZKLOH� IRU�

FRQWUROOLQJ�VXEWHUUDQHDQ�WHUPLWHV�DUH�����DQG�

�����UHVSHFWLYHO\��7KH�UHVXOWV�RI � WKLV�UHVHDUFK�

DOVR�VKRZHG�WKDW�HWK\O�DFHWDWH�H[WUDFW�IURP�A��

glabra� VHHGV� KDG� D� EHWWHU� WR[LFLW\� HIIHFW� WKDQ�

WKH� Q�KH[DQH� H[WUDFW� LQ� FRQWUROOLQJ� GU\� ZRRG�

WHUPLWHV�DQG�VXEWHUUDQHDQ�WHUPLWHV�EHFDXVH�WKH�

UHTXLUHG�FRQFHQWUDWLRQ�ZDV�ORZHU�WKDQ�WKDW�RI ��

Q�KH[DQH� H[WUDFW�� � 7KLV� LV� FRQVLVWHQW�ZLWK� WKH�

UHSRUW�RI �(ODQJR�HW�DO���������WKDW�HWK\O�DFHWDWH�

H[WUDFWV� IURP� VRPH� PHGLFLQDO� SODQWV� FDXVHG�

KLJKHU�PRUWDOLW\�RI �Coptotermes formosanus than 

WKH�KH[DQH�H[WUDFWV���(WK\O�DFHWDWH�DQG�Q�KH[DQH�

VROYHQWV�KDYH�GLIIHUHQW�SRODULW\���(WK\O�DFHWDWH�LV�

VHPL�SRODU�VROYHQW��ZKLOH�Q�KH[DQH�LV�QRQ�SRODU�

VROYHQW�� �'LIIHUHQW�SRODULW\�VROYHQWV�FDQ�DIIHFW�

WKH� W\SH� DQG� TXDQWLW\� RI � UHVXOWHG� VXEVWDQFHV�

�5RKPDK� HW� DO�� ������� � 0RUHRYHU�� GLIIHUHQW�

)LJXUH�����7KH�PRUWDOLW\�RI �C. curvignathXV��VXEWHUUDQHDQ�WHUPLWH��LQ�WKH�WHVW�RI �A��glabra�VHHG�H[WUDFW

,QGRQHVLDQ�-RXUQDO�RI �)RUHVWU\�5HVHDUFK�9RO����1R�����2FWREHU������������������������������������,661������������(�,661�����������

)LJXUH����7KH�SDSHUZHLJKW�ORVV�GXH�WR�GU\�ZRRG�WHUPLWH�DWWDFN�LQ�WKH�WHVW�RI ��A��glabra�VHHG�H[WUDFW

5HPDUNV��

5HPDUNV��
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W\SH� DQG� TXDQWLW\� VXEVWDQFHV� FDQ� DIIHFW� WKH�

SURWHFWLRQ�DJDLQVW�WHUPLWHV�

IV. CONCLUSION

7KH�KLJKHU�FRQFHQWUDWLRQ�RI �A��glabra seed 

H[WUDFW�LQ�Q�KH[DQH�DQG�HWK\O�DFHWDWH�VROXWLRQV�

UHVXOWHG� LQ�KLJKHU� WHUPLWH�PRUWDOLW\� DQG� ORZHU�

SDSHU�ORVV�YDOXHV��7KH�Q�KH[DQH�H[WUDFW�IURP�A��

glabra�VHHGV�DW�FRQFHQWUDWLRQ�RI �����DQG�����

FDQ�FRQWURO�GU\�ZRRG�WHUPLWHV�DQG�VXEWHUUDQHDQ�

WHUPLWHV� UHVSHFWLYHO\�� 2Q� WKH� RWKHU� KDQG�� WKH�

HWK\O� DFHWDWH� H[WUDFW� UHTXLUHG� ���� DQG� ����

FRQFHQWUDWLRQ�UHVSHFWLYHO\��WR�FRQWURO�GU\�ZRRG�

WHUPLWHV�DQG�VXEWHUUDQHDQ�WHUPLWHV��7KHUHIRUH��

A�� glabra� VHHG� H[WUDFW� KDV� WKH� SRWHQWLDO� WR� EH�

GHYHORSHG�DV�DQ�DQWL�WHUPLWH�VXEVWDQFHV�
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