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1. Introduction

High value crops (HVCs) provide real opportunity for
enhancing farm incomes, earning foreign exchange,
improving nutrition, and reducing poverty in Bangladesh.
The supply chain of HVCs operation generally include
those carried out during production, harvesting, before
and during packing, transport, storage, distribution and
marketing. Quality maintenance in the supply chains
hinges on temperature and relative humidity
management, as well as protection from mechanical
injury. The safety of HVCs must be assured by
minimizing the risks of contamination from pre-harvest
through post-harvest handling and retail. Most of the
HVCs because of their perishability in tropical
environment present multiple problems during
production, at harvest and after harvest in maintaining
desired shelf life, quality and safety of produce. There
are many post-harvest technologies that extend the
shelf life, reduce the losses, maintain quality and safety

of the HVC products.

d to establish efficient firm-cost-

est technology systems which
produce suitability and

There is a pressing nee
energy saving post-harv :
reduces losses and optimize
quality for market requirements.

To be competitive in the markets, sTnaIl farmerfn n:i?etso
market collectively, through' their ow:mmzitspmesé
cooperatives, or contract farming arrange ,

suffictent
collaborative marketing groups must be of




sire and scale, perhaps including several thousand
farmers, to achieve economies of scale in purchasing
and logistics and to command significant power in the
super-markel dominated supply chains. All players in
the chains e, farmers, packers, processors,
dstnbutors, retailers, or wholesalers, must even more
effective in safeguarding their products and protecting
chents and consumers who are increasingly
concerned about the quality and safety of products.
They are also demanding that products should be
produced and handled in a socially, ethically, and
environmentally friendly way throughout the entire
supply chain. This situation of HVCs chains in many
developing countries including Bangladesh s,
however, far from satisfactory.

in this paper, an attempt has been made to review the
present situation of safety and quality assurance
vstems, identify problems that affect the, quality and
afety of fresh fruits and vegetables (FFVs), and to

)

suggest post-harvest management practices that are
critical to maintain the quality and safety FFVs in
Bangladesh.

2. Issues and Concerns of Environment at Farm Level

There exist several quality and safety problems in the
supply chains of FFVs, Bruising occurs on farm and
throughout the marketing chain. The three main
causes are impact, when fruit is dropped, either
individually or when packed; compression as a result
of pressure from apile of fruit, excess produce being
squeezed into a container or the collapse of
containers: and abrasion caused by friction. The
effects of bruises are cumulative and a significant l0ss
of quality can result. Lesions occur during harvest and
subsequent handlings.

Several studies indicate that contamination 9f FFVs
may take place at all stages during‘produ'ct:?n anfj
processing with possible sources being soil, faeces,
water and ice, animals, handiing of the product;.
harvesting and processing equipment, an.d t:nii?d;
e proctj)uceffzzfei:ya::ag‘;fr‘ouped" a).
ity and safety can be a :
gLr]:cljluyction, b).harvest and post—ha;\)'es';t et:‘zia:;!;ni;
c).packaging, transport and storagegeséie Dand e
produce preparation; and e).who

marketing.

soil can contain excess heavy
d cadmium}, while water used
harvested produce can

At the production level,
metals (arsenic, lead an "
for irrigation and for washing

be, and frequently i poliuted.

“n



E——

Use of untreated manure can spread pathogens while
imbalanced use of chemical fertilizers poses serious
threat on soil degradation and water pollution too.

Harvesting practices can have a major impact on both
quality and safety, with fruits and vegetables often
being harvested immature, too soon after pesticide
application, or at the wrong time of the day. There are
evidences of indiscriminate and over uses of
pesticides that leaves opportunities for their residual
effects on human health, ecology and environment.
Moreover, farmers are known to apply doses higher
than those recommended on the label. There is
evidence of using banned pesticides and farmers use
them because they are cheaper and sometimes

because they are unaware that these are banned
chemicals,

K n O W

|€dge of IPM is not

Ihan ane

Widespread and pesticides

pplied fol!owing a calendar-based rather
eds-based approach.

Farmers usually place more emphasize on maximizing
yield than on minimizing residue level. Most of the
farmers are not well aware of the dangers inherent in
their production practices and they take their produce =
as food and feed plant residues to their animals while
in rare cases they usually do not eat what they
produce utilizing pesticides.

Pesticide spillage is quite common and empty
containers/packets are often not properly disposed of
and become a source of contamination that harms the
environment. However, countering such problems by
using pesticides has major implications for food safety
as well as environmental protection, particularly when
they are not applied in accordance with
recommendations or when banned chemicals continue
to be used. Risk-averse farmers frequently believe that
reducing use of pesticides would significantly reduce

their yield. Concern to maximize income often leads
roduce that has only recently been

farmers to sell p
ntervals

sprayed; ignoring recommended pre-harvest i
(PHI) as described in the product label.

Most of the farmers often do not know when tc; ag:p]yr
esticide and are unaware of the correct pro 'uc‘o
y level of factors contributing

dose. Knowledge at farm Sy
to microbial contamination and food adulteration 1

reportedly negligible.



soduction process and the food chain
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ManagQing ure b

;\ ',\.,_‘, e public has access 1o a safe produce and d) Low capacity to implement quarantine measures
cowanable  environment requires  an  effective | and enforce pest-free areas:

aament management system (EMS), which sets |

wme strategic direction for food control activities in the e) Limited farmer knowledge of aiternative past.
anole supply chain. The goal of this EMS is to management approaches and appropriate use of
safeguard the quality and safety of the total food pesticides;

sply cham, leading to a reduction in the incidence of )

SALNEY W

, : . . f) Weak regulatory systems to the import
iooc bome ilness and quality of life and sustainable ) guistiony sysiens reiaiog i the inpor,

production, and use of pesticides

oy e e e 4
emaroninent

To benefit small and marginz! farmes there is a need
to strengthen Post-harvest management s,;--:r.-
encompassing all areas from preduction to final sal
quality standards, precessing, storge, transport an
warehousing.
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3. Post-harvest Management Practics to
Maintain the Produce Quality and Safety

=

Improving quality and safely of FFVs will requ
recognition that, firstly, farmers and traders nead {0

motivated to adopt following practces:

"€ common food safety and agricultural health
wnagement deficiencies in FFVs are as follows:

a) tural Practices (GAPs) in
_ o=t o application of GAP ( Good Agricultural @ Adopt Good Agricu i and sty
“'EHUCs) . GMP ( Good Manufacturing Practics), And l producing FFVs to improve quality

7‘-*':":" lf szards r safe
rncioles, noAnsainlS Cm;cal fCon;rol Pocll:tc; 9 ® Use agro-chemicals judiciously and p act - :f
raCiabih pESIREI SIS S use of pesticides, follow IPM technology and use Do~

agents for pest control;

cof ¢ Cap " -7 ~hnaiogqy (0
City to undenake pest-risk analyses, " Adopt appropriate post-harvest technoiog)

C) Weal of produce
I WEAK tontrote reiat: _ , m in quality and safety
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@ Harvest produce at the correct stage of matu.rity in
ie cooler hours of the day, preferably early in the
morning.This prevents produce getting too hot,
reducing water loss and spoilage. However, avoid
narvesting in the rain, particularly citrus, peppers and
soft fruit, such as mango and papaya, because
excessive moisture increases rotting;

Clean cultivation Vegetables in plastic crates

@ Handle the produce carefully in the field and protect
from damage, stress and contact with disease.

@ Use plastic field crates for handling of produce.
These provide good protection to the produce. They
should have sufficient holes for ventilation, which cools
the produce and allows it to breathe.

c .

°‘Lailf2:jg advantage of crates is that they can be

pmd;mp °n top of each other, without damaging the
® providing that they are not over-filled. Empty

Crate :
i slot into each other, so they can be stored
Y using ittle space.

1N

E’::rlzag:dg paa(;csesr:gries such as trays.' cups,‘ 'wraps.

y be used to help immobilize the
produce within the packaging container while serving
the purpose of facilitating moisture retention, chemical
treatment and ethylene absorption. Packing &
packaging methods can greatly influence air flow rates
around the commodity there by affecting temprature

and relative humidity management of produce while in
storage or in transit.

Proper temperature and relative humidity management
is to be maintained to protect the deternortion of
harvested commodity and maintain deterioration
quality of the produce.

Broccoli packed with ice

Chilli packed in C.F.B cartons

ishable horticultural commodities have an

er
Mo B es approximately 00C.

optimum shelf life at temperatur .
The rate of deteriorations of FFVs however increases

. oC increase in
folds with every 107
:\évnc—),pé?athhnr:eTemperature has a significant effect on

how her internal and external factors inﬂuenf;e t'he
commodity, and dramatically affects spore germination

and the growth of pathogens.

e in sacks because this

uc
e Do not handle fresh prod oating of produce.

: isi ver-
leads to crushing, bruising an 0
1
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¢ w4 containers should be washed regularly to
® Rl VITTRERT

the build up of dirt which can spread disease
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« Aveid rough handling of produce and do not throw
sroduce into containers

¢ Do not keep the produce on the ground and keep
produce out of the sun, preferably in the shade of a
covered shed, Filled field containers can be covered
with camp cloths or sacks, to reduce heat build-up and

vater loss produce into containers

Yre oA aes

g a7C gradng of produc Produce in crates with & damp clothes or sacks

"ensport produce from field carefully and grade

produce : _ _
m,: ’ according to market requirements of size,
Henity, colour ang weight etc.

¢ > should use best cleaning and sanitizing

= ira;;::;(irvgrc’dg(:ts (frui'ts & vegetables) the

the tf:n-'i:_-me;s ‘ r)(/j wnth_ how dirty the produce is, and

Root ‘Jegetab:vs i Denshaple nature of the produce.

Slicn €8 often require initial rinsing, scrubbing
WO additional rinses to remove

ed by one or |

147

soil residue, while only rinsing can be safe

ly used on
leafy green vegetables.

® Fruits and vegetables that grow well above the ground may
be brushed or wiped when soil and other residue are minimal.
When water is used for cleaning, it should be potabile (safe to
drink).Clean food contact surfaces by removing soil and
residues that involves a three-step process of rinsing away
surface debris, washing and scrubbing with soap or detergent,
followed by rinsing with clean potable water. (safe to drink).

e Sanitizing will kill most microorganisms or reduce
them to a non-harmful level. Chlorine bleac:{wgs
(sodium hypochlorite concentratiorlls 525 to 6.§ aﬁ én
liquid form), 3.0% hydrogen peroxide and C?'O”gzces'
100 ppm may be used for produce contac S”ear o
Washing, rinsing, and sanitizing mayt atizit I
increase costs, but they ennanc® prédu? Zlimi:a:i;wg
offer benefits by removing‘50"/":"“"7:“Safe iy
micro-organismS/Of pocl 'cc)iinq good visual
increasing shelf life and providiit

appealing to customers.



+ suggested Measures to Overcome the
. problems

.\ Create awareness among the all concerned
uﬂ,es policy makers, implementers and users, so
\ 1o comply with the quality and safety requirements
\ncluding orientation and organization of the small

scale growers;

b) Pay more attention to microbial and parasitic
contamination issues and ways of such contam-
ination need to be identified and information on the
opic made widely available to farmers and traders;

c) Improve physical infrastructure, especially in the
area of pack house, cool chain, testing laboratory
services and quality management;

d) Implement Human Resource Development (HRD)
program through providing hands-on training with
practical exercises related to quality production, post-

harvest management and supply chain management
of FFVs;

e) Stfengthen R & D activities and institutional
Capacity to take care on quality and safety issues in
QOJerr?ment agencies (BARI, DAE, BADC), NGOs
and private sectors etc.:

f) Discemi
) Disseminate post-harvest technologies that are low

cost g :

main:;d applicable to reduce the safety hazards and

Orqani;‘n Drgd_uce quality through demonstration,
Z9i2ing training, seminar / workshop etc ;

ol

2t)hDevelop uidelines for appropriate yse
e i :
e rt chemicals at farm leyel and publi

ets, booklets ang other communicating

of pesticides and
sh crop specific

—

documents:

h :
) Introduce Good Agricultural Practices (GAP), Good

Manufacturing Practices (GMP) & HACCP to ensure food
safety and maintaining produce quality; o

i) ngrade laboratory testing facilities for pesticidal
residues and provision of subsidy for testing charges to be
paid by the farmers;

Packing house cparatons for export

Packaging of produce for export

j) Develop accreditiation system of GAP certification
participate actively in

players should
d in the develepment of

k) Private sector
national strategies on standards an
national GAP programmes ;

monitoring of farm practic

f pesticide acts:

es and proper

j) Ensure proper
implementation ©



5. Conclusion

Application of post-harvest technology will not only minimize
post-harvest losses of FFVs, but also can increase food
availability, decrease the area needed for production, and
conserve natural resources. Appropriate post harvest
technologies when used effectively can increase the shelf
iife of the produce, greatly enhance profitability and

maintain quality and safety of the products.

introduction of GAP, GMP and HACCP will ensure safety
and maintain good quality of the produce. Effective training
and supervision of personnel must be an integral part of
quality and safety assurance programs.

Assuring food safety throughout the post harvest handling
system is very critical to successful marketing of produce
and should be given the highest priority. given the highest
priority.




