
Annals o f Sri Lanka Department o f Agriculture 2016. 18: 125 - 127

EFFECT OF 1-M ETHYLCYLOPROPENE (1-MCP) O N PO STHARVEST  
QUALITY AND SHELF LIFE OF OKRA

H.R..P. FERN A N D O , M .R. PR A SA N G IK A  A N D  W .G.B.R. A R IY A R A TN E

A griculture Research and D evelopm ent Centre, Girandurukotte, S ri Lanka

EXTENDED ABSTRACT

O kra (Abelm oschus esculentus L .) is one o f  the  w idely consum ed and 
econom ically  v iab le vegetable crops grow n in tropical and sub-tropical areas. Fresh okra 
is com m only used in various food item s including soups, stew s, curry and steam ed 
vegetables. It is also a good source o f  fibre, protein, m inerals and vitam in C and diet- 
viscous m ucilage. Fresh okra is a  perishable vegetable, which has a short postharvest life. 
Loss o f  quality in harvested okra is usually m anifested  w ith shrivelling, toughening, and 
chlorophyll degradation w ould change the co lour and texture o f  fresh okra leading to 
rejection by the consum er. The actions o f  ethylene contribute to  m aking above changes. 
Ethylene quickens the deterioration process o f  ok ra  and reduces the m arket life o f  the 
pods. The gaseous ethylene blocking com pound  1 -m ethylcyclopropene (1-M C P) prevents 
ethylene-dependent responses, has been used for decades to m aintain postharvest quality  
o f  various products. Therefore, the objective o f  th is  study w as to  investigate the effects o f  
1-MCP fum igation on postharvest quality  param eters and sh e lf life o f  harvested okra 
during storage.

H alf m ature green okra pods o f  the  variety  H aritha w ere selected fo r uniform ity 
in green colour, size and free from defects o r physiological disorders. Selected pods o f  
okra w ere random ly divided into three lots w ith the  first lot being fum igated w ith 0 .5pL  
L '’o f  1-M CP for three hours (B lankenship and Dole, 2003) at 28±2 °C, second lot w ith  1 
pL  L ']o f  1-M CP for three hours at 28±2°C , and the th ird  lot w as used as the control 
w ithout 1-MCP treatm ent. The experim ent w as arranged in a Com plete Random ize 
Design (C R D ) w ith four replicates. T he treated m aterials w ere stored fo r 12 days at 
28±2°C  and 85%  RH. W eight loss, Total soluble solids (TSS), crude fibre content, 
disease incidence, pod colour change, m arketability , and shelf life were m easured during 
2 days intervals as the  quality param eters.

Both 1-M CP concentrations used reduced the w eight loss com pared to  the 
control at 28±2°C. The reduction o f  w eight loss could be due to  the suppression o f  
respiration rate. Scientists have reported that 1-M CP treatm ents inhibited the level o f 
increase o f  ethylene-induced respiration in fruits and vegetables Suppression o f  w eigh t



loss and respiration rate w as correlated as 1-M CP reduced the respiration rate th ro u g h  
inhibition o f  ethylene synthesis. The 1-M CP at the concentration o f  1 pL  L"1 reduced  th e  
weight loss at a higher rate com pared to  at 0.5 pL  Lf1 and the control.

Increasing o f  TSS in fruits during  m aturation and ripening due to degradation  o f  
starch into soluble sugar w ithin the cell. TSS content o f  all treatments used in th is s tu d y  
decreased from day 0 to 8. The reduction in TSS content is a typical character in o k ra  d u e  
to decrease in the  content o f  v iscous m ucilage and soluble sugars with lign ifications o f  
tissues. Both 1-MCP treatm ents retained the TSS at higher levels than in the  co n tro l. 
Therefore the low  lignification rate has a  d irect im pact on the samples fum igated w ith  1- 
MCP.

The crude fibre content o f  all sam ples increased during storage. The crude  fib re  
content o f  okra fum igated at 1-MCP concentrations were significantly low er (p < 0 .0 5 ) 
than the crude fibre content o f  the  control from  day 4 to day 12. These results su g g es t th e  
relationship between ethylene production and the fibre development o f  harvested  o k ra . 
The 1-MCP is an anti-ethylene com pound, w hich blocks ethylene receptors in th e  tis su e s  
and prevents or delays the ethylene production. The lower fibre content o f  okra fu m ig a te d  
with lp L  L_1o f  1-MCPthan that in the concentration o f  0.5 pL L_1suggest tha t th e  f ib re  
formation o f  harvested okra has a  direct relationship with the ethylene concentration.

The bright green colour o f  all okra sam ples started to reduce after 2 d ay s . T h e  
colour change o f  the control sample w as m ore m arked than those fum igated w ith  1 -M C P . 
After day 12, 1-MCP at the concentration o f  1 pL  L"1 significantly conserved (p < 0 .0 5 ) th e  
green color o f  okra than in those the control. Yellow ing o f  many fruits and v e g e ta b le s  
due to chlorophyll degradation has been accelerated by ethylene. Results o f  th e  p re s e n t 
study have confirm ed that 1-MCP at concentrations o f  land  0.5 pL  L"1 h a v e  d e la y  
yellowing o f okra. This is probably the result o f  delaying chlorophyll d e g ra d a tio n  
through 1-MCP action.

The disease incidence o f  all okra samples progressed during the s to ra g e . T h e  
disease incidence o f  okra treated w ith 1 pL  L '11-MCP was significantly low  (p < 0 .0 5 )  
compared to the control from day 4 to 12. The disease incidence o f  okra fu m ig a te d  w ith
0.5 pL L ^ o f 1-MCP and that in the control increased in a similar m anner until d a y  6 . N o  
disease symptoms were observed in okra fum igated with 1-MCPA at 1 pL  L_1fro m  d a y  to
4. Thereafter, the disease incidence o f  okra in the control increased rapidly c o m p a re d  to  
okra treated w ith 1-MCP. Previous studies have reported o f  the action o f  1-M C P a g a in s t  
diseases and physiological disorders o f  fruits and vegetables. 1-MCP c o n tr ib u te s  to



accelerating o f  som e antioxidant enzym es o f  p lan t tissues through inhibition o f  ethylene 
evolution could be a  reason to  the developm ent o f  resistance in tissues through 
strengthening the natural defence m echanism  in p lant tissues.

M arketability o f  all okra sam ples started to reduce after day 2 o f  storage in a  
sim ilar pattern. The m arketability o f  okra  sam ples treated with 1-MCP started declining 
later than those in the control. The m arketability  o f  okra in the control becam e zero a t the 
12th day o f  storage, w hile it w as low com pared to  those fum igated with 1 pL  L '1 o f  1- 
M CP after day 6. The general consum er preference o f  okra depends on fresh appearance; 
pod shape, green colour, toughening and shrivelling, and disease developm ent w ere 
m aintained at acceptable levels after fum igation w ith 1-MCP. H ow ever okra fum igated 
with 1 pL  L 'o f  1-MCP showed a better m arketability  than those treated w ith 0.5 pL  L '1 
o f  1-MCP.

S h e lf life o f  okra sam ples determ ined a t 50%  m arketability in the control, and 
fum igated with 0.5 and 1 pL  L " 'o f 1-M CP was 7, 9 and 11 days, respectively, based on 
standard criteria proposed by N ational A gricultural Research Institute o f  Ghana. The 
m arketability o f  okra in the control reached 50%  level at day 7 w hile those fum igated 
with 0.5 and 1 pL  L"*of 1-MCP reached the 50%  m arketability level at 9 and 11 days, 
respectively. S h e lf life o f  okra fum igated w ith 1 pL  L 'o f  1-MCP recorded the m axim um  
shelf life (11 days) due to delayed chlorophyll degradation, fibre form ation, w ater loss 
and disease developm ent.

Fum igation o f  okra w ith 1-MCP is a favourable technology for the  com m ercial 
application for m aintaining quality, extending sh e lf life and reducing postharvest losses at 
storage tem perature o f  28±2 °C. The 1-M CP at 1 pL  L '1 showed better perform ance than 
0.5 pL  L '1 on im proving postharvest quality and sh e lf  life o f  okra.


