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This� study� aims� to� evaluate� the� e൵ectiveness� of� benzyl� adenine� (BA)�
RQ�FXVWDUG� DSSOH� �Annona� squamosa� /��� IUXLW� �FROOHFWHG� LQ�/DQJ�6RQ��
DIWHU� KDUYHVW� WR�SURORQJ� VWRUDJH� OLIH��7KH� H[SHULPHQW�ZDV� WUHDWHG�ZLWK�

BA�at�di൵erent�concentrations�of�50�ppm,�100�ppm�and�150�ppm.�Initial�
research� shows� that� BA� was� signi¿cantly� e൵ective� in� extending� the�
storage�life�of�custard�apples�through�a൵ecting�some�quality�parameters�
RI�SRVW�KDUYHVW�FXVWDUG�DSSOHV��LQFOXGLQJ�UHGXFLQJ�SK\VLRORJLFDO�ZHLJKW�

loss� (PWL),� slowing� down� ripening� time,� maintaining� ¿rmness� and�
UHGXFLQJ�VSRLODJH� UDWH��6DPSOHV� WUHDWHG�DW�%$�����SSP�VKRZHG�EHWWHU�

UHVXOWV�� KHOSLQJ� WR� H[WHQG� WKH�VWRUDJH� OLIH� RI�FXVWDUG�DSSOH� WR� ����GD\V�

FRPSDUHG�WR�WKH�FRQWURO�

.H\ZRUGV

Curtard�apple,�$QQRQD�
squamosa�L.,�benzyl�
adenine�(BA)��VWRUDJH�
life
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Nghiên�cứu�này�nhằm�đánh�giá�hiệu�quả�xử�lý�của�benzyl�adenine�
(BA)� trên� quả� na� (Annona� squamosa�/��� �được� thu� hái� tại�Lạng�
Sơn)�sau�thu�hoạch�nhằm�kéo�dài� tuổi�thọ�bảo�quản.�Thí�nghiệm�
được�xử�lý�với�BA�ở�các�nồng�độ�khác�nhau�50�ppm,�100�ppm�và�
150�ppm.�Nghiên�cứu�ban�đầu�cho�thấy�BA�có�hiệu�quả�đáng�kể�
trong�kéo�dài�tuổi�thọ�bảo�quản�của�quả�na�thông�qua�tác�động�tới�
một�số�thông�số�chất�lượng�của�quả�na�sau�thu�hoạch,�cụ�thể�giảm�
hao�hụt�khối�lượng,�làm�chậm�thời�gian�chín�sinh�lý,�giảm�tỷ�lệ�hư�
hỏng,�duy�trì�độ�cứng�quả.�Mẫu�được�xử�lý�ở�BA�150�ppm�cho�hiệu�
quả�tốt�hơn�giúp�kéo�thời�hạn�bảo�quản�của�na�lên�6,5�ngày�so�mẫu�
đối�chứng.

Từ�khóa

Quả�na,�Annona�squamosa�
/���benzyl�adenine�(BA),�tuổi�
thọ�bảo�quản�

1.�Introduction�

,Q� UHFHQW� \HDUV�� FXVWDUG� DSSOH� �$QQRQD�

squamosa�/��� KDV�EHFRPH�RQH�RI� WKH� IUXLWV�ZLWK�
KLJK�HFRQRPLF�YDOXH��7KH�GHYHORSPHQW�RI�FXVWDUG�

DSSOH� FXOWLYDWLRQ� DUHDV� LV� FRQVLGHUHG� D� VROXWLRQ�

WR�VKLIW� WKH� FURS� VWUXFWXUH� RI�PDQ\�PRXQWDLQRXV�

SURYLQFHV�LQ�WKH�1RUWK�9LHWQDP�DLPLQJ�WR�LPSURYH�

land� use� e൶ciency,� promoting� the� potential� and�
DGYDQWDJHV� RI� WKH� UHJLRQ�� DQG� WXUQLQJ� FXVWDUG�

DSSOH�LQWR�D�VSHFLDOW\�DQG�EUDQGHG�SURGXFW�RQ�WKH�

PDUNHW��-DLQ�HW�DO���������

7KLV�VWXG\�DLPHG�WR�LQYHVWLJDWH�WKH�SUHVHUYDWLRQ�

e൵ect�of�BA�in�extending�the�shelf�life�of�$QQRQD�
squamosa� /�� FXVWDUG� DSSOHV� DIWHU� KDUYHVW�� 7KLV�
DQWLR[LGDQW� ZLOO� WKHQ� FRQWLQXH� WR� EH� VWXGLHG�

LQ� GHWDLO� LQ� WHUPV� RI� FRQFHQWUDWLRQ� WR� RSWLPL]H�

the� storage� time� of� custard� apple� to� e൵ectively�
FRPPHUFLDOL]H�LW�LQ�PDQ\�GLVWDQW�PDUNHWV�

2.�Literature�Review�(Lịch�sử�nghiên�cứu)�

7KH�FXVWDUG�DSSOH�KDV�PDQ\�QXWULWLRQDO�YDOXHV��

The�edible�Àesh�or�pulp�has�a�soft,�creamy�texture�
DQG�D�VZHHW�WDVWH��(DFK����J�HGLEOH�SDUW�RI�FXVWDUG�

DSSOH� FRQWDLQV� SURWHLQ� ����� J��� IDW� ������ ���� J���

carbohydrates� (23.5� g),� crude� ¿ber� (0.9-6.6� g� ),�
FDOFLXP� ������ J���SKRVSKRUXV� ����PJ��� LURQ� �����

g),�thiamine�(0.075�-�0.119�mg),�riboÀavin�(0.086�
��������PJ���DVFRUELF�DFLG���������������PJ��DQG�

QLFRWLQLF�DFLG������PJ���-DLQ�HW�DO���������

3UHVHUYLQJ� FXVWDUG� DSSOH� LV� IDFLQJ� PDQ\�

di൶culties.� The� average� post-harvest� loss� rate�
RI� FXVWDUG� DSSOH� LV� YHU\� KLJK�� UDQJLQJ� IURP����



3KDP�7KL�9LQK 9RO�����1R��B$XJXVW�����_�S��������

���_

���� �6DKX� HW� DO��� ������� 1D� LV� D� FOLPDWHULF� DQG�

SHULVKDEOH� UHVSLUDWRU\� IUXLW� ZLWK� D� YHU\� VKRUW�

VWRUDJH� WLPH� �:LOOV� HW�DO����������&RRO� VWRUDJH�LV�

not�an�e൵ective�method�for�custard�apples.�If�the�
IUXLW�VWD\V�RQ�WKH�WUHH�IRU�D�ORQJ�WLPH��WKH�VNLQ�ZLOO�

VSOLW�DQG�RSHQ��DOORZLQJ�WKH�IUXLW�WR�VSRLO��1D�LV�D�

very�perishable�fruit,�so�it�is�di൶cult�to�transport�it�
WR�GLVWDQW�PDUNHWV��&RPPHUFLDOL]DWLRQ�RI� FXVWDUG�

DSSOHV� LV�WKH�ELJJHVW�REVWDFOH�IRU�JURZHUV�GXH�WR�

WKH�SHULVKDEOH�QDWXUH�RI�WKLV�IUXLW��2Q�DYHUDJH��WKH�

SRVW�KDUYHVW� VKHOI� OLIH�RI� WKLV� IUXLW� LV�RQO\��� WR���

GD\V�DW�DPELHQW�WHPSHUDWXUH��7KLV�REVWDFOH�FDXVHV�

KLJK�SULFHV� DQG�KLJK�GDPDJH� UDWHV� WKDW�KDYH�QRW�

EHHQ� RYHUFRPH�� 'HYHORSLQJ� WHFKQRORJ\� WR� KHOS�

SURORQJ� WKH� SRVW�KDUYHVW� SUHVHUYDWLRQ� SHULRG� RI�

custard�apples�is�required�(Patidar�et�al.,�2021).

,Q�PDQ\�VWXGLHV�EHQ]\O�DGHQLQH��%$��LV�XVHG�DV�

DQ�DQWLR[LGDQW�FDSDEOH�RI�SUHYHQWLQJ�WKH�R[LGDWLRQ�

RI�PROHFXOHV�E\�UHPRYLQJ�UHDFWLYH�R[\JHQ�VSHFLHV�

EHIRUH� WKH\� FDQ� GDPDJH� FHOOV� �+DOOLZHOO� HW� DO���

�������6RPH�UHSRUWV�KDYH�VKRZQ� WKDW� WKH�XVH�RI�

BA�is�e൵ective�in� reducing�weight�loss,� spoilage�
DQG� LQFUHDVLQJ� WKH� VWRUDJH� WLPH� RI� PDQ\� IUXLWV�

VXFK�DV�PDQJR�WR����GD\V��$KPHG�HW�DO���������LQ�

SDSD\D�XS�WR�������GD\V��5HGG\�HW�DO���������RU�LQ�

JXDYD�XS�WR���GD\V��-D\DFKDQGUDQ��HW�DO���������

3.�Methods�

0DWHULDOV�� &XUWDUG� DSSOH� VDPSOH� ZDV� WDNHQ�

IURP�IDUP�LQ�&KL�/DQJ��/DQJ�6RQ��6HOHFWHG�IUXLWV�

ZHUH� KDUYHVWHG� DIWHU� ��� GD\V� RI� IUXLWLQJ� EHJLQ��

WKHQ�WUDQVSRUWHG�WR�WKH�ODERUDWRU\�RQ�WKH�VDPH�GD\�

([SHULPHQWDO�OD\RXW�PHWKRGV

$IWHU�EHLQJ�KDUYHVWHG��FXVWDUG�DSSOH�IUXLWV�ZLOO�

EH� VHOHFWHG� WKDW� DUH� XQLIRUP� LQ� VL]H�� KDUGQHVV��

IUHH� IURP� SHVWV�� GLVHDVHV�� DQG� VLJQV� RI� FUXVKLQJ�

RU� PHFKDQLFDO� LQMXU\�� 7KH� IUXLW� LV�ZDVKHG� XQGHU�

UXQQLQJ�ZDWHU�WR�UHPRYH�GLUW�DQG�WKHQ�OHIW�WR�GU\�

LQ�WKH�VKDGH�

7KH� FXVWDUG� DSSOH�ZLOO� EH�VXUIDFH� GLVLQIHFWHG�

ZLWK� ����� EDYLVWLQ� VROXWLRQ� IRU� �� PLQXWHV�� 7KH�

VDPSOHV�ZLOO�WKHQ�EH�GLSSHG�LQWR����SSP��7��������

SSP��7���DQG�����SSP��7���EHQ]\O�DGHQLQH��%$��

DQG�WKH�FRQWURO�VDPSOH��7����(DFK�H[SHULPHQW�ZDV�

UHSHDWHG���WLPHV�

$IWHU�SURFHVVLQJ��WKH�IUXLW�VDPSOH�ZLOO�EH�GULHG�

and�the�fruit�stored�at�a�cool�temperature�of�15�±�
��&��3DUDPHWHUV� RI� SK\VLRORJLFDO� ORVV� LQ�ZHLJKW�

�3/:��� ULSHQLQJ� ����� VWRUDJH� OLIH�� VSRLODJH��

¿rmness�and�total�soluble�solids�(TSS��%UL[��ZHUH�
PHDVXUHG�HYHU\���GD\V��

'HWHUPLQDWLRQ�RI��SK\VLRORJLFDO�PDWXULW\��GD\V�

WDNHQ�WR�ULSHQLQJ��

5LSHQHVV�LV�GHWHUPLQHG�E\�WKH�LQFUHDVH�LQ�ZKLWH�

\HOORZ� FRORU� EHWZHHQ� WKH� WUDFKHD�� WKH� WUDFKHD� LV�

OLJKW�JUHHQ��VRIW�DQG�KDV�D�FKDUDFWHULVWLF�RGRU��&RXQW�

WKH�QXPEHU�RI�ULSH�IUXLWV�RQ�HDFK�VDPSOLQJ�GD\�DQG�

FDOFXODWH� WKH� ULSHQHVV� UDWH�� 7KH� QXPEHU� RI� GD\V�

required� for� ripening� is� determined� by� the� stage�
ZKHQ�PRUH�WKDQ�����RI�WKH�VWRUHG�IUXLW�LV�ULSH��)UXLW�

VSRLODJH�LV�GHWHUPLQHG�EDVHG�RQ�YLVXDO�REVHUYDWLRQV�

such� as� fungal� infection� and� subsequent� rotting,�
overripeness� and� subsequent� cracking,� browning�
DQG�GLVFRORUDWLRQ��5DQJDQQD���6��������

'HWHUPLQDWLRQ�RI��SK\VLRORJLFDO�PDWXULW\��GD\V�

WDNHQ�WR�ULSHQLQJ��

5LSHQHVV�LV�GHWHUPLQHG�E\�WKH�LQFUHDVH�LQ�ZKLWH�

\HOORZ� FRORU� EHWZHHQ� WKH� WUDFKHD�� WKH� WUDFKHD� LV�

OLJKW�JUHHQ��VRIW�DQG�KDV�D�FKDUDFWHULVWLF�RGRU��&RXQW�

WKH�QXPEHU�RI�ULSH�IUXLWV�RQ�HDFK�VDPSOLQJ�GD\�DQG�

FDOFXODWH� WKH� ULSHQHVV� UDWH�� 7KH� QXPEHU� RI� GD\V�

required� for� ripening� is� determined� by� the� stage�
ZKHQ�PRUH�WKDQ�����RI�WKH�VWRUHG�IUXLW�LV�ULSH��)UXLW�

VSRLODJH�LV�GHWHUPLQHG�EDVHG�RQ�YLVXDO�REVHUYDWLRQV�

such� as� fungal� infection� and� subsequent� rotting,�
overripeness� and� subsequent� cracking,� browning�
DQG�GLVFRORUDWLRQ��5DQJDQQD���6��������

Determination�of�storage�life��

7KH� WLPH� ZKHQ� PRUH� WKDQ� ���� RI� WKH� IUXLWV�

LQ� WKH�SUHVHUYHG� VDPSOH�DUH�GDPDJHG� �QR� ORQJHU�

VXLWDEOH�IRU�FRQVXPSWLRQ��LV�FRQVLGHUHG�WKH�HQG�RI�

the�storage�period�and�this�quantity�is�expressed�in�
XQLWV�RI�GD\V��5DPHVK��HW�DO����������

$QDO\VLV�PHWKRG

7KH� GDWD� SUHVHQWHG� DUH� WKH� DYHUDJH� UHVXOWV�

RI� �� UHSHWLWLRQV�� DQDO\]HG�E\�7�WHVW� VWXGHQWV�DQG�

*UDSSDG�����



3KDP�7KL�9LQK 9RO�����1R��B$XJXVW�����_�S��������

_���

4.�Results�and�discussions

����3K\VLRORJLFDO�ZHLJKW�ORVV�±�3:/����

Figure�1.�E൵ect�of�BA�on�PLW�(%)�of�curtard�apple�during�storage

)LJXUH� ��VKRZV� WKDW� WKH� ORVV�RI�FXVWDUG�DSSOH�

ZHLJKW�����DIWHU�KDUYHVW�LQFUHDVHG�GXULQJ�VWRUDJH�

WLPH��KRZHYHU�WKLV�ORVV�ZDV�JUHDWHVW�LQ�WKH�FRQWURO�

on�12� days� and� the� di൵erence�was� signi¿cant� at�
α �����ZLWK�WKH�WUHDPHQW�ZLWK�%$��,W�VHHPV�WKDW�
%$� WUHDPHQWV� KDYH� DQ� LPSDFW� RQ� UHGXFLQJ� WKH�

ZHLJKW� ORVV� RI� SRVW�KDUYHVW� FXVWDUG� DSSOH� GXULQJ�

VWRUDJH�� 7KH� VWURQJ� ELRORJLFDO� DFWLYLW\� RI� %$�

KHOSHG�WR�VORZ�GRZQ�ELRFKHPLFDO�FKDQJHV��OHDGLQJ�

WR�D�GHOD\�LQ�ULSHQLQJ�DQG�GHK\GUDWLRQ�RI�WKH�IUXLW�

GXULQJ�VWRUDJH��6DKX�HW�DO��������	�5HGG\�HW�DO���

������� �7KLV� UHVXOW� DOVR� FRUUHVSRQGV� WR� SUHYLRXV�

VWXGLHV�ZKHUH�%$�WUHDWPHQW�UHGXFHG�SRVW�KDUYHVW�

ORVVHV� IRU� FXUU\� OHDYHV� �*HHWKDODNVKPL�� HW� DO���

������DQG�SDSD\D��5DPHVK��HW�DO���������

7KH�ZHLJKW�ORVV�RI�FXVWDUG�DSSOH�ZDV�WKH�OHDVW�

DW�������ZKHQ�WUHDWHG�ZLWK�%$�����SSP�UHFRUGHG�

on� day� 12,� and� was� signi¿cantly� di൵erent� with�
RWKHU�WUHDPHQWV�RI�%$�����SSP�DQG����SSP�ZKLFK�

ZHUH��������DQG�������UHVSHFWLYHO\��7KLV�UHVXOW�LV�

DOVR�VLPLODU�WR�SUHYLRXV�UHVHDUFK�IRU�WUHDPHQW�%$�

150�ppm�on�better�e൵ectiveness�in�delay�ripening�
�3DWLGDU�HW�DO���������

����'D\V�WDNHQ�IRU�ULSHQLQJ�DQG�VWRUDJH�OLIH�LQ�GD\V

�

Figure�2.�E൵ect�of�BA�on�post-harvest�ripening�and�storage�life�(days)�of�curtard�apple�
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7KH� ORZHVW� SRVW�KDUYHVW� ULSHQLQJ� WLPH� RI�

FXVWDUG� DSSOH� LQ� WKH� FRQWURO� LV� ����GD\V�� DQG� WKH�

di൵erence� is� signi¿cant� at� the� signi¿cance� level�
α �����ZLWK�WUHDPHQWV�ZLWK�%$��%$�KDV�DOVR�EHHQ�

UHSRUWHG� WR� GHOD\� ULSHQLQJ� LQ� SDSD\D� �5HGG\� HW�

DO����������JXDYD��-D\DFKDQGUDQ��HW�DO���������DQG�

JUDSHV��3DGPDYDWKL�HW�DO����������1D�WUHDWHG�ZLWK�

%$�����SSP�VORZHG�GRZQ�WKH�ULSHQLQJ�RI�FXVWDUG�

DSSOH�WR������GD\V��7KLV�UHVXOW�DOVR�FRUUHVSRQGV�WR�

SUHYLRXV�UHVHDUFK�ZKHQ�WKLV�FRQFHQWUDWLRQ�KHOSHG�

VORZ� GRZQ� ULSHQLQJ� IRU� SDSD\D� �5DPHVK�� HW� DO���

������

7KH�ORZHVW�VWRUDJH�OLIH�RI�FXVWDUG�DSSOH�LQ�WKH�

FRQWURO� ZDV� ���� GD\V�� VKRZLQJ� WKDW� DQWLR[LGDQWV�

have� the� e൵ect�on� prolonging� the� storage� life� of�
custard� apple.� The� highest� e൶ciency� was� also�
UHFRUGHG������DQG������GD\V�IRU���WUHDPHQWV�ZLWK�

%$�����SSP�DQG�%$�����SSP�UHVSHFWLYHO\��)LJXUH�

����$FFRUGLQJ�WR�5DYLNLUDQ�5HGG\���5HGG\�HW�DO���

������ WKH�VWURQJ�DQWLR[LGDQW�DFWLYLW\�RI�%$�PD\�

KDYH�KHOSHG�VORZ�GRZQ�WKH�ULSHQLQJ�SURFHVV�RI�WKH�

IUXLW�WKURXJK�UHGXFLQJ�WKH�LQWHQVLW\�RI�UHVSLUDWLRQ�

DQG� HWK\OHQH�� DQG� DW� WKH� VDPH� WLPH� DFWLQJ� DV� D�

SURWHFWLYH� DJHQW� WR� SUHYHQW� WKH� DJLQJ� SURFHVV�

RI� IUXLW��7KLV� UHVXOW� LV� DOVR� RQ�SDU�ZLWK� SUHYLRXV�

VWXGLHV�ZKHUH�%$� H[WHQGHG� WKH� VWRUDJH� WLPH� IRU�

FXVWDUG�DSSOHV�ZKHQ�FRPELQHG�ZLWK�FKLWRVDQ�DQG�

&D&O
�
��3DWLGDU�HW�DO����������FXUU\�OHDYHV�IRU���GD\V�

��IRU�PDQJR��*HHWKDODNVKPL�� HW�DO��� ������ IRU����

GD\V�UHVSHFWLYHO\��$KPHG�HW�DO����������IRU�SDSD\D�

XS�WR�������GD\V��5HGG\�HW�DO���������JUDSHV�DQG�

bananas� are�also�e൵ective� in�extending� shelf� life�
ZKHQ�SUHVHUYHG�ZLWK�%$��3DGPDYDWKL�HW�DO��������

	�%KDJZDQ�$��������

�����7RWDO�VROXDEOH�VROLGV��766����%[�

Figure�3.�E൵ect�of�BA�treatment�on�TSS�of�post-harvest�curtard�apple�

766� ��%[�� RI� FXVWDUG� DSSOH� LQFUHDVHV�

signi¿cantly� during� storage.� TSS� started� to�

LQFUHDVH� UDSLGO\� RQ� GD\V� �� DQG� ��� UHDFKHG� D�

PD[LPXP�RQ�GD\����DQG�WKHQ�JUDGXDOO\�GHFUHDVHG�

RQ�WKH���WK�GD\�RI�VWRUDJH��7KLV�FDQ�EH�H[SODLQHG�

EHFDXVH� FXVWDUG�DSSOH�LV� D�FOLPDWHULF�IUXLW� VR� WKH�

UHVSLUDWRU\�LQWHQVLW\�DIWHU�UHDFKLQJ�WKH�PD[LPXP�

ZLOO�JUDGXDOO\�GHFUHDVH��7KLV�UHVXOW�LV�DOVR�VLPLODU�

WR� &KHQJ¶V� VWXG\� RQ� SRVWKDUYHVW� ULSHQLQJ� RI�

FXVWDUG�DSSOH��&KHQJ�HW�DO���������

766� ��%[�� LQFUHDVHG� UDSLGO\� DQG� UHDFKHG� WKH�

PD[LPXP�DW�������%[�LQ�WKH�FRQWURO�RQ�WKH���WK�GD\�

of�storage,�and�recored�signi¿cantly�di൵erent�with�

DOO�WKH�WUHDPHQWV�RQ�WKH�GD\���WK��,W�ZDV�H[SODLQHG�

E\� WKH� UDSLG� ULSHQLQJ� SURFHVV� LQ� WKH� FRQWURO�

ZLWKRXW�%$� �6DKX� HW� DO��� �������� PHDQZKLOH� WKH�
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KLJK�ELRORJLFDO�DFWLYLW\�RI�%$�ZDV�DEOH�WR� VORZ�GRZQ�WKH�ULSHQLQJ�SURFHVV�IRU�WKH�WUHDWPHQWV��7KHVH�

UHVXOWV�IRU�766�DUH�FRUUHVSRQG�ZLWK�SUHYLRXV�VWXGLHV�DV�D�GHOD\�LQ�ULSHQLQJ�LQ�PDQJR�>�@�DQG�SDSD\D�

OHDGLQJ�WR�ORZHU�766��5DPHVK��HW�DO��������	�5HGG\�HW�DO���������

����)LUPQHVV��NJ�FP���

Figure�4.�E൵ect�of�BA�treatment�on�¿rmness�of�post-harvest�curtard�apple�

)LUPQHVV� LV� RQH� RI� WKH� SK\VLFDO� SDUDPHWHU�

during� storage,� determining� the� quality� of� the�
fruit� and� a൵ecting� its� commercial� consumption.�
7KH� KDUGQHVV� RI� FXVWDUG� DSSOH� GHFUHDVHG� LQ� DOO�

VDPSOHV� DQG� GHFUHDVHG� VKDUSO\� IURP� GD\V� �� DQG�

���RI�VWRUDJH��7KH�FRQWURO�UHFRUGHG�D�YHU\�VWURQJ�

GHFUHDVH��HVSHFLDOO\� LQ� WKH�ODVW� ��GD\V�RI� VWRUDJH�

DQG� UHDFKHG� D�KDUGQHVV� RI��� NJFP���RQ� GD\�����

showing� signi¿cant� di൵erences� for� all� treatment�
with�BA.�This� implied� that� BA�has� an� e൵ective�

e൵ect�in�slowing�down�ripening,�thereby�helping�
to� maintain� post-harvest� ¿rmness� of� custard�
DSSOHV�

7KH�KDUGQHVV�RI�FXVWDUG�DSSOH�WUHDWHG�DW����SSP�

BA�has�a�signi¿cant�di൵erence�at�the�signi¿cance�
OHYHO� α ����� ZLWK� WUHDWPHQWV� RI� ���� SSP� DQG�

����SSP��7KLV�UHVXOW�LV�DOVR�RQ�SDU�ZLWK�SUHYLRXV�

UHVHDUFK�RQ�SDSD\D�WUHDWHG�ZLWK�����SSP�%$�IRU�

higher�¿rmness�after�12�days�of�storage�(Ramesh,�
HW�DO���������

����6SRLODJH

Figure�5.�Eৼect�of�BA�treatment�on�spoilage�of�post-harvest�curtard�apple�
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7KH� VSRLODJH� UDWH� RI� FXVWDUG� DSSOHV�

decreased�signi¿cantly�in�all�treatments�before�
WKH�GD\���WK��EXW�WKLV�UDWH�LQFUHDVHG�VKDUSO\�RQ�

WKH�GD\���WK��7KH�VSRLODJH� UDWH�LQ�WKH�FRQWURO�

ZDV� ����� RQ� WKH� GD\� ��WK� and� signi¿cantlt�
di൵erent�at�the�signi¿cance�level�α �����

2Q�WKH���WK�GD\��WKH�VSRLODJH�UDWH�RI�FXVWDUG�

apple� had� a� signi¿cant� di൵erence� at� the�
signi¿cance� level� α ����� EHWZHHQ� VDPSOHV�
7�� WR� 7�� DQG� 7��� 7�� UHDFKHG� D� VSRLODJH�

UDWH� RI� ����� RQ� WKH� GD\� ��WK�� 7KLV� PD\� EH�

EHFDXVH� %$� KDV� VWURQJ� DQWLR[LGDQW� DFWLYLW\�

ZKHQ� WUHDWHG�ZLWK� FXVWDUG� DSSOHV�� KHOSLQJ� WR�

HOLPLQDWH�IUHH�UDGLFDOV��KHOSLQJ�WR�VORZ�GRZQ�

WKH� GHWHULRUDWLRQ� SURFHVV� RI� FXVWDUG� DSSOHV��

7KLV�UHVXOW� LV�DOVR�VLPLODU�WR�SUHYLRXV�VWXGLHV�

ZKHUH� %$� WUHDWPHQW� KHOSHG� VORZ� GRZQ�

GDPDJH�RQ�JXDYD��-D\DFKDQGUDQ��HW�DO���������

DQG�SDSD\D�5HGG\�HW�DO�����������2Q�WKH���WK�

GD\�� VSRLODJH� LQ�7�� DQG�7�� UHFRUHG�ZDV� QRW�

signi¿cantly� di൵erent,� so� the� two� treatments�
100�ppm�and�150�ppm�induced�similar�e൵ect�
RQ�FXUWDUG�DSSOH�LQ�WHUP�RI�VSRLODJH��

5.�Conclusion

)URP� WKH� UHVHDUFK�� LW� FDQ� EH� FRQFOXGHG� WKDW�

DSSOLFDWLRQ� RI�%$�RQ�SRVWKDUYHVW� FXVWDUG� DSSOHV�

signi¿cantly�improved�the�shelf�life�of�the�fruit�by�
����GD\V�FRPSDUHG�WR�XQWUHDWHG�IUXLWV��%$�DFWV�DV�

DQ� DQWLR[LGDQW� DQG� KHOSV� VFDYHQJH� IUHH� UDGLFDOV�

that� can� e൵ectively� reduce� ethylene� production�
DQG�WKXV�VORZ�GRZQ�WKH�ULSHQLQJ�SURFHVV��UHGXFLQJ�

mass� loss� and� maintaining� ¿rmness� of� fruit.�
5HVHDUFK� DOVR� VKRZV� WKDW�� WKRVH� WUHDPHQWV� ZLWK�

%$� ���� SSP� DQG� ���� SSP� KHOSHG� WKH� FXVWDUG�

DSSOHV�WR�SUHVHUYH�ORQJHU�DQG�GHWHULRUDWH�VSRLODJH�

�DIWHU����GD\V���7KHUHIRUH��WKLV�UHVHDUFK�LV�KLJKO\�

UHFRPPHQG� WR� H[SDQG� E\� FRPELQLQJ� %$� ZLWK�

VRPH�RWKHU�VXEVWDQFHV�DQG�FKDQJLQJ�WHPSHUDWXUH�

FRQGLWLRQV� WR� RSWLPL]H� WKH� VWRUDJH� WLPH� RI� SRVW�

KDUYHVW� FXVWDUG� DSSOHV�� KHOSLQJ� WKHP� WR� EH�

WUDQVSRUWHG� WR� IXUWKHU� PDUNHW� WKHUHE\� HQKDQFLQJ�

WKH�FRPPHUFLDO�YDOXH�RI�WKH�SURGXFW�
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