








and qualitative losses of meat, more attention should
be given to livestock postharvest handling and stor-
age, and to product packaging to meet the needs and
financial capacity of consumers.

In sparsely populated and inaccessible mountain-
ous areas, meat is processed for consumption within
family or community. Minority groups have devel-
oped different methods of meat handling and storage.
Cattle and buffalo meat are first dried over a wood
fire and then smoked by hanging pieces of meat under
the kitchen ceiling. Meat processed by this method
can be kept for at least 5-6 months. Ham is preserved
by salting and/or use of yeast in meat vats. However,
the quality of meat processed by such means, and the
losses of nutritional value etc. are unknown and
should be investigated.

Different minority groups have their own methods
of meat processing and preservation. All of these
methods are practiced under ambient conditions and
the quantity of meat preserved depends on the level
of hygiene.

Current Research

During 1994, the Animal and Poultry Processing

Research Centre undertook the following work.

« Investigations on the processing of poultry and
smoked duck meat, in terms of food hygiene
requirements, reduction of losses, and acceptability
of the product to local consumers.

» Processing of by-products from slaughterhouses
into animal feeds.

— production of bone meal by combustion.
~ blood meal
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— animal hair meal and extraction of cysteine

(amino acid).

» Environmental hygiene aspects of the waste water
from meat processing treatment.

Studies of livestock and livestock products post-
harvest handling and storage are in their infancy in
Vietnam, but improvements in these areas are essen-
tial to the government’s economic policies.

Project Proposal

If international support were forthcoming, we would

envisage implementing, in collaboration with special-

ists from Australia and elsewhere, a project to
develop appropriate handling and storage practices
for livestock and livestock products in Vietnam.

Project objectives would be to:

+ reduce livestock postharvest losses by studying and
applying technology successful in other countries
in the region and appropriate to circumstances in
Vietnam;

» improve traditional methods of livestock handling
and storage by minority groups in mountain areas,
so as to reduce quality and quantity losses during
processing;

« strengthen research capacity in the field of live-
stock postharvest handling and storage;

» develop a cooperation program on matters related
to livestock postproduction activities; and

» organise training courses and seminars for scien-
tists and others involved in this area.

Such a project would yield benefits to local and
overseas researchers and to community development
in Vietnam.



Recent Developments in ASEAN in Postharvest Handling of
Livestock and Meat

G.I. Alexander*

Abstract

In the ASEAN countries, meat export industries have adopted procedures for animal handling and meat
processing that conform to world standards. However, there has not been the same level of development on
the domestic market. The catalyst for a number of recent advances in postharvest handling of livestock and
meat for domestic consumption in ASEAN has been the ASEAN-Australia Postharvest Systems Improve-
ment Project (AAPSIP). Within the ambit of this project, each ASEAN country developed improved meth-
ods of postharvest handling to meet their national priorities.

Livestock: Brunei Darussalam, Indonesia, and the Philippines examined sea transport of livestock; Indo-
nesia and the Philippines studied land transport of cattle; the Philippines examined an alternative marketing
system for livestock; and Indonesia studied land transport of goats. Abattoir: In abattoir handling of meat,
Thailand, Brunei Darussalam, and Malaysia emphasised improvement of abattoir hygiene through upgrad-
ing facilities and training workshops; and Malaysia used training to introduce a system of total quality man-
agement into abattoir operations. Transport: Malaysia, Singapore, and Thailand investigated refrigerated
meat transport; and Indonesia developed improved methods of meat transport for small provincial towns.
Retail handling: Thailand introduced improved wet market stalls (pilot study) in a provincial city; Malaysia
demonstrated an integrated system of stalls using refrigerated display and storage of meat in a wet market;
Singapore placed emphasis on the cold-chain system from the abattoir through to retail; and Indonesia dem-

onstrated an upgraded and more hygienic system of chicken slaughter and sale in wet markets.

THE current methods of postharvest handling of live-
stock and meat in ASEAN have provided fresh meat
to the consumer as quickly as possible after slaughter,
to reduce the degree of spoilage. This process has
involved the transport of live animals over quite long
distances to a slaughterhouse (or place of slaughter)
close to the point of consumption. This lengthy trans-
port and marketing chain results in weight loss and
the risk of injury. Fortunately, the animals are used to
proximity to people and to being handled frequently.
Slaughter usually takes place in the early moming
with sale at a wet market during the morning or, at the
latest, the afternoon of the same day. Meat is seldom
held over for sale the next day. After purchase, the
consumer usually prepares the meat and commences
cooking that morning.

At the traditional wet market, contaminating organ-
isms may build up in numbers quite rapidly and may

* Palamere Pty Ltd, Agricultural Resource and Project Man-
agement Consultants, GPO Box 870, Brisbane, Queens-
land 4001, Australia.
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spoil the meat and become a threat to the health of the
consumer. The practice of cooking meat soon after
purchase and so destroying contaminants helps mini-
mise problems. However, contamination still occurs
and the spoilage organisms multiply rapidly if the
meat is held at room temperature for any substantial
period. All ASEAN countries recognise that changes
have been occurring in the methods of marketing per-
ishable products, with a general movement away
from the established wet markets, and towards shop-
ping centres and supermarkets. This movement is
most pronounced in cities, where higher disposable
household incomes, frequently due to two incomes in
the household, result in a desire for greater conven-
ience in meat and other food purchasing and prepara-
tion. Increasing availability of refrigerators means
that householders are storing perishable purchases
and keeping meat for some days before cooking.
With increasing meat consumption, refrigeration,
and changes in eating patterns, greater opportunities
exist for mishandling of meat, contamination of other
foods, and the build-up of serious levels of patho-



genic bacteria. Consequently, it is desirable to estab-
lish good handling practices for meat, because the
problem can be greatly reduced by proper hygiene
and timely and adequate refrigeration.

While the real extent of public health problems
from the consumption of unhygienic meat is not
known, there is no doubt that large numbers of con-
sumers are expecting meat to be hygienically pre-
pared so that it can be held under refrigeration. In
addition, authorities consider that there is a need for
improved presentation of meat to help increase con-
sumption. Government officials responsible for veter-
inary public health in the various ASEAN countries
recognise the problems and are moving to improve
slaughtering and meat handling in general. Some of
these measures were addressed in the Livestock
Project of the ASEAN-Australia Postharvest Systems
Improvement Project (AAPSIP), which ran from
1991 to 1994.

AAPSIP Livestock Project

The AAPSIP project was part of Phase II of the
ASEAN-Australia Economic Cooperation Program
(AAECP). Phase I of AAECP began work on reduc-
ing postharvest losses to increase the quality and
quantity of food supply. Within the livestock sector,
Phase [ was concemned with establishing and upgrad-
ing facilities and increasing the technical knowledge
of personnel in the handling of livestock and milk
products. A number of improved abattoirs were
established in Indonesia, Malaysia, Philippines, and
Thailand. Phase Il continued this process with
projects aimed at improving livestock transport and
handling post-farm, and meat handling to the point of
retail sale.

Each ASEAN country designed a project to meet
national priorities. However, these projects were also
related and present a coherent program of measures
to improve the postharvest handling of livestock and
meat in ASEAN. In general, the projects were
directed at transport and marketing of livestock, mar-
keting of meat by smallholders, and supply of meat
for local consumption, rather than for export where
internationally accepted processing and meat inspec-
tion standards already apply.

There were four major components of the AAPSIP
project:

¢ Improvement of transport and marketing of live-
stock, encompassing sea and land transport, pre-
and post-transport care, selling systems and report-
ing of market information to farmers.

» Development of improved standards of slaughter
and handling of meat, involving abattoir proce-
dures, hygiene, and handling of meat at the abat-
toir, in store, and during transport.

143

» Improved facilities and methods for wholesale/
retail handling of meat.

» Training of research, extension, and regulatory
staff, and industry personnel.

Livestock Transport and Marketing

ASEAN countries that conducted studies under AAP-
SIP into the improvement of livestock transport and
marketing were Indonesia, Brunei Darussalam, and
the Philippines. The Philippines and Indonesia, being
archipelagoes, were concerned with sea and land
transport of livestock, with the Philippines placing
additional emphasis on marketing. Brunei Darus-
salam, as an importer of livestock, was concerned
with ensuring that the animals were slaughtered in as
good condition as possible.

Sea transport (Indonesia)

Indonesia comprises 27 provinces and 296 districts
distributed over 17 000 islands stretching 5100 km
from west to east. Livestock are transported by ship
and road to slaughtering establishments close to
points of consumption in the larger cities and towns.
The flow of livestock within Indonesia is from the
production areas of Bali, West Nusa Tenggara (NTB),
East Nusa Tenggara (NTT), and South Sulawesi, to
Jakarta and West Java. Approximately 66% of cattle
slaughtered in Jakarta come from East and Central
Java and 33% from NTB/NTT, Bali, and the Sulawesi
Islands. About 80% of livestock transported by sea is
carried on sailing vessels (perahu layar or PL),
motorised sailing vessels (perahu layar motor or
PLM), or wooden motor vessels (kapal motor or
KM). The remaining 20% is carried on steel motor
vessels (KM). The PL and the PLM can carry
between 50 and 150 head, while the larger KMs can
accommodate more than 500 head. However, these
vessels are designed for general cargo not for live-
stock, which is the least preferred cargo.

An earlier study of livestock transport concluded
that short journeys of 1-5 days using the PLM
seemed satisfactory and economical, but could be
improved by making provision for better loading and
unloading, ventilation, and types of pens for the stock
(Fig. 1). Poor loading and unreliable schedules were
also problem areas. Further examination of the situa-
tion by the Indonesian authorities led to the decision
to concentrate on the PLM because they are smaller,
and easier to ventilate and construct pens on for
stock. Also, they are more flexible in that they can use
smaller and shallower harbours. PLMs can have more
frequent sailing schedules so that stock are not held
for long periods pending shipment.

Portable panels (Fig. 2) and a reticulated drinking
water system (Fig. 3) were tested on a PLM and com-
pared with the usual system of bamboo pens with no



Figure 1. Loading a buffalo on to a conventional Indonesian motorised sailing vessel. Note that the animal was
bracing itself to jump down into the hold of the vessel.
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Figure 2. A modified Indonesian motorised sailing vessel on arrival at Surabaya with a load of cattle. The portable
panels are used but have been supplemented by some bamboo rails. It is not possible to see the feeding
troughs or the water supply.



water reticulation. A number of animals in cach ship-
ment were weighed to record weight changes. While
the reduced weight loss in the limited number of ani-
mals which had reticulated water and which were
weighed was not significant, the use of improved
facilities resulted in a greater income per shipment
than for conventional ships. In addition, the general
condition of cattle being unloaded from the modified
ship appcared to be better than those on the conven-
tional ship. Modifications were also of benefit in nor-
mal cargo handling and many of the portable pancls
were used for other cargoes, facilitating the conver-
sion of the ship to and from handling cattle and other
cargoes.

Sea transport (Brunei Darussalam)

Cattle and buffalo are imported by Brunei Darus-
salam from northern Australia. The available data indi-
cate that stock gencrally lose weight while in transit.
When animals are injured during the voyage, this
occurs mostly during unloading, as a result of the ani-
mals slipping and falling over when the unloading
ramp is too high (at high-tide) and stress. During a
voyage of 9 days, average weight losses of 3.4 kg for
cattle and 2.6 kg for buffalo have been recorded. How-
ever, there is considerable variation, with weight gains
in animals that cat and drink readily, to substantial
losses in those animals that do not eat or drink readily.
After arrival in Brunei Darussalam, the stock are held

Figure 3.

in feedlots for periods up to 2 months before slaughter
(Fig. 4).

Because of the cost of imported pelleted fodder and
the limited supply of locally produced feed, feeding
is restricted to a level to minimise weight losses dur-
ing the holding period before slaughter. Two experi-
ments were conducted to determine the level of
feeding which would prevent weight losses. Unfortu-
nately, despite reasonably high feeding levels, many
animals continued to lose weight, leading to the con-
clusion that only those animals that cat readily should
be selected for longer term holding as these have the
greatest chance of rctaining their bodily condition
over the holding period.

Road transport (Indonesia)

General purpose trucks are used in Java to trans-
port live animals to abattoirs (Fig. 5). The trucks can
carry 8-10 head of cattle and buffalo or, in two decks,
80—100 head of shecp and goats. Usually these trucks
have been modified to carry stock, by using bamboo
crates. After a study of the livestock road transport
system in Java, a multipurpose crate system was
designed for use with cattle, small ruminants, chick-
ens, and general cargo (Figs 6 and 7) with the capa-
bility of loading through a side-gate or by a fold-
down loading ramp built into the rear door, for use
when no other loading ramps are available.

-~

A modified Indonesian motorised sailing vessel before being set up for the receipt of cattle. A large

water tank is evident in the forward part of the vessel with some portable panels along the sides.



Figure 4. Cattle nel¢ in a commercial holding facility before slaughter in Brunei Darussalam.

Figure 5. Buffalo about to be unloaded at the Mulaut Abattoir in Brunei Darussalam.



Figure 6. Goats being loaded on to the lower deck of the multipurpose livestock crate with chickens in bamboo
crates on the upper deck. A traditional Indonesian truck was being loaded alongside the modified truck.

Figure 7. The modified livestock crate with the second deck removed for the transport of cattle in Indonesia.
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The transport of cattle by road, in trucks of tradi-
tional Indonesian design, was compared with trucks
of an Australian design over a distance of 780 km.
The percentage of weight loss for the traditional truck
(5.1%) was higher than the weight loss of cattle on
the Australian-designed truck (4.5%). When the Aus-
tralian-designed truck was compared with a tradi-
tional Indonesian truck for carrying goats, the
percentage weight loss was higher for the traditional
truck (11.1%) than for the Australian-designed truck
(9.4%). When financial returns for the two types of
vehicle were compared there was a slight advantage
for the Australian-designed truck, despite the fact that
the traditional truck was loaded considerably beyond
the dimensional limits for length and rear overhang.
The increased capacity of the traditional truck was
gained by tying the rear row of cattle facing rearward
with their heads and necks extended over the back of
the truck, making them susceptible to injury and
stress in transit. The Australian-designed rear-loading
truck could be loaded much more efficiently than the
traditional truck, which is side-loading, and the cattle
rode well in the crate rather than being tied to it, as is
the case with the traditional truck.

Sea and road transport (Philippines)

Livestock production in the archipelago of the
Philippines is widely dispersed over many islands

and is dominated by smallholders. By contrast, the
large meat processing establishments are concen-
trated close to the points of consumption. Metro
Manila, as the main consumption area, receives large
numbers of stock for slaughter. Cattle are shipped to
Manila from as far away as Mindanao. Stock are col-
lected by assemblers who purchase or accept animals
on consignment from a farmer. They are then trans-
ported by road and sea to the nearest trading centre,
which is a market for a wide range of commodities,
or to a livestock oksyon market (LOM) which is used
specifically for the sale of animals for fattening,
draught, or slaughter. Cattle, in particular, may pass
through a series of markets before finally being sold
for slaughter. A schematic representation of the live-
stock marketing system in the Philippines is shown in
Figure 8. This is representative of the systems operat-
ing in most ASEAN countries.

Weight losses of 0.03% for cattle and 0.02% for
buffalo were recorded in livestock transported by
road and sea from Mindoro Island to Batangas Port.
These losses were attributed to stress at unloading at
check points during the road journey and the delays
caused by the low priority for livestock vehicles for
shipping space. This system used roll-on roll-off
vehicular ferries. At other ports, systems similar to
those reported for Indonesia are used, with the likeli-
hood of incurring similar weight losses.
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Figure 8. A schematic representation of the structure of the livestock system in the Philippines.



Livestock marketing (Philippines)

The establishment of LOMs in the Philippines
commenced in 1973 as a government initiative oper-
ated through the Bureau of Animal Industry (BAI).
Administration of LOMs, now totalling 147 through-
out the country, was recently transferred from the
BAI to local government. A variety of operators,
including farmers, agents, assemblers, traders,
slaughterhouse operators, butchers, and meat dealers
are active at the LOMs. Various classes of animal are
sold, ranging from pigs, goats, sheep, cattle for fat-
tening and draught, horses for riding or draught, and
cattle, carabao, sheep, and goats for slaughter. Multi-
ple transactions may occur: stock may be sold two or
three times before finally leaving the LOM, or may
not be sold at all. Also, animals may be sold at differ-
ent LOMs in different provinces and even the same
province before final sale for slaughter.

The LOM concept is limited to providing livestock
producers and buyers with a venue for the sale of ani-
mals. Each LOM is equipped with weighing scales
and an office to record transactions (change of owner-
ship). Animals are sold by private treaty between
buyer and seller. This results in secrecy and uncer-
tainty as to the actual selling price. The present sys-
tem involves weighing and grading of animals before
sale. Prices for the trading day are collected from a
small number of farmers and traders. However, as
there is no capacity to check authenticity of price
reports, market information arising from the sales is
of limited value in returning price signals to farmers
and traders.

Batangas Province has the largest concentration of
livestock of all the provinces in the country, receiving
cattle and other livestock from Mindoro Island and
other islands for fattening and slaughter. Batangas
(with seven LOMs operating) was therefore a logical
centre for testing new systems of selling livestock. A
facility was constructed so that an Australian-type
auction system in which the selling price was pub-
licly announced, could be implemented. An extension
campaign was conducted to educate all parties to the
advantages of the system. This process will entail
acceptance by traders’ agents of the need for change
and that such change will not threaten their liveli-
hoods. However, time will be needed for all parties to
understand and accept the benefits of the proposed
new system.

Comments

Increasing use is being made of sea transport for
livestock by ASEAN countries, both for imports and
for internal trade. Brunei Darussalam is continuing to
import livestock for slaughter to meet the demand for
fresh meat by its population. Indonesia is increasing
livestock imports as part of its program to expand cat-
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tle production, particularly in eastern Indonesia. This
will result in increased sea transport of live cattle to
the major cities in Java and Kalimantan which are the
main markets for meat (Fig. 9). The Philippines is
importing cattle to build up its livestock population as
a counter to increased imports of beef. As beef breed-
ing is carried out on the southern islands, with small-
holder fattening in Luzon, there is a substantial
movement of livestock by sea to be fattened closer to
the main market of Manila before slaughter.

Road transport of livestock will continue to be a
major component of the postharvest system. Because
of the attenuated system of livestock movement to the
point of final slaughter, there are losses in weight,
meat quality, and in the financial return to the farmer.
In the longer term, there will be increased use of
slaughter facilities near the point of production, with
chilled carcases and meat transported to the major
markets. However, the tradition of purchasing fresh
meat for immediate cooking will sustain the move-
ment of livestock to the main markets for some time
to come.

A major need in ASEAN is to provide farmers with
adequate market reports to assist them in production
and marketing decisions. The Philippines BAI is
moving to the use of weight and grade as the basis for
providing marketing information. Also, the introduc-
tion of a more transparent system of purchase through
auctions should assist in keeping farmers informed on
price movements.

Livestock Slaughtering and Abattoir
Handling Procedures

The meat marketing structure in most ASEAN coun-
tries is similar to that of the Philippines (Fig. 10).
Malaysia and Thailand carried out projects within
AAPSIP to improve the hygiene and standard of
slaughtering at abattoirs and to provide refrigerated
storage of carcases before transport to the market. In
both instances, this involved the modification of an
abattoir so that it could serve as a model for other
regional abattoirs and for training of regional abattoir
managers, inspectors, and operatives in butchering
skills and hygienic practices.

Malaysia

Malaysia has implemented, under its two recent
National Plans, a program of consolidating and
upgrading of regional abattoirs. Most major towns
have an abattoir which is run by the town council or
municipality. However, most country abattoirs are
slaughterhouses with minimum facilities. There are
currently about 230 Jocal abattoirs and it was
intended to reduce this number to about 60 regional
abattoirs. The Malaysian Department of Veterinary
Services (DVS) has assumed responsibility for oper-



Figure 9.

Cattle being held before slaughter at an abattoir in Jakarta, Indonesia.
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ating the regional abattoirs and has constructed 10
new abattoirs at the main towns throughout the coun-
try under the Sixth Malaysia Plan (1991-95). How-
ever, funds are now being applied to upgrading
existing country abaftoirs in the remaining states,
with emphasis on the improvement in equipment,
sanitation, hygiene, and effluent control.

Pig production is being concentrated in special pig
farming areas (PFAs), with either specialised abat-
toirs or transport for live animals to Singapore for
slaughter. Currently, three PFAs have been estab-
lished, one each in Johore, Penang, and Seremban.

The Senawang Abattoir was developed as a train-
ing abattoir with improved equipment such as a car-
case splitting saw (Fig. 11), brisket opening saw, and
saniplas cutting boards, plus a chiller capable of hold-
ing 20 carcases awaiting dispatch to retail outlets. A
training program for the country’s abattoir managers,
operators, and inspectors has been developed by
DVS, so that overall efficiency and hygiene are
improved and maintained. As a result of this training,
managers from other abattoirs are expected to
develop a quality assurance system based on Hazard
Analysis and Critical Control Points, leading ulti-
mately to a program of total quality management
(TQM) for each abattoir. This TQM program would
be subject to periodic audit by DVS to ensure the
maintenance of required standards. With TQM in

place, it can be expected that the operation of the
abattoirs could be privatised, with DVS maintaining
an auditing role.

Thailand

The abattoir at Loei in northern Thailand was con-
structed as part of the earlier Phase I of AAECP under
the Abattoir Designs and Design Concepts for
ASEAN (1981) and has been used as a model for
constructing provincial abattoirs throughout the
country.

Under AAPSIP, it was decided to enlarge the Loei
abattoir so it could be used as a training facility for
provincial abattoir managers and veterinary inspec-
tors. These modifications increased the capacity of
the abattoir to 15 pigs/hour, which involved the pro-
vision of a larger hot-water system with a more rapid
recovery time to provide boiling water as required by
the higher slaughter rate. The rail system was also
designed to assist in speedier carcase handling. As an
interim measure (until funds are available for the con-
struction of a chiller for holding the pig carcases after
slaughter and before dispatch to the wet market), a
refrigerated insulated container with carcase hanging
rails was mounted on the chassis of an existing six-
wheel truck owned by the Loei municipality. The
refrigerated system was capable of using power from
either the mains supply or the vehicle’s motor. How-

Figure 11. Use of the carcase splitting saw at the Senawang abattoir in Malaysia.

151



ever, this represents an inadequate compromise as the
chilling capacity of the container is not sufficient to
lower carcase temperature rapidly enough. Neverthe-
less, it is better than the existing system where the
carcases are held at ambient temperatures and carried
in open trucks to the wet market.

A number of training courses were carried out dur-
ing AAPSIP 1991-94 using the Loei abattoir and the
training facilities at the Thai Department of Livestock
Development headquarters in Bangkok.

Meat Transport

Indonesia

In smaller cities and provincial towns in Indonesia,
meat is transported to the markets in various types of
vehicles, including small trucks, livestock trucks,
carts, and rickshaws. These vehicles are difficult to
clean, and there is very little recognition by butchers,
transporters, and retailers of the need for sanitation
during slaughter, transport, and retailing at the meat
market. In 1993, Indonesian authorities reviewed the
options for providing a more hygienic meat transport
system in the smaller cities and provincial towns.
After much discussion and consideration of available
resources, a system of transporting in provincial
towns was developed using a motorised tricycle
(becak) with a meat transport container which can be
thoroughly cleaned and sterilised. These prototype
vehicles, developed under AAPSIP, will be tested in a
number of centres including Semarang, Lampung,
and Surabaya.

Malaysia

Under AAPSIP an Australian-designed prototype
refrigerated meat transport vehicle was fabricated in
Malaysia. It comprised an insulated box mounted on
a truck chassis with a refrigeration unit, capable of
carrying 6-10 cattle carcases on hanging rails and
with stainless steel bins for offal. This vehicle was
used to deliver carcases from a coolroom at the Sena-
wang abattoir to retail outlets, or to meat cutting
rooms for preparation of primal cuts. It was designed
to demonstrate that carcases need to be held under
refrigeration and free from contamination during
transport. The Malaysian authorities take the view
that, unless meat is handled hygienically along the
whole handling chain, there is little point in upgrad-
ing handling methods at the abattoir.

Malaysia plans an education program to facilitate
adoption of refrigerated meat transport from the cool-
rooms at abattoirs to retail outlets. This program will
encompass improved hygienic slaughtering at abat-
toirs, refrigerated transport and more hygienic meth-
ods at retail outlets O that the consumers will have
more confidence in the ‘keeping quality’ of meat

which has been chilled. The use of refrigeration will
be accepted more rapidly in cities where supermar-
kets are already making consumers aware of these
features.

Singapore

Singapore has emphasised development of a cold-
chain system of meat handling from the abattoir to
consumer. At present, carcases collected from the
Singapore’s Jurong Abattoir in the early morning are
transported to a meat cutting plant for processing into
primal cuts and viscera, and quickly distributed to
retail outlets (Fig. 12). The Singapore authorities
have been concerned that two systems for handling
meat were developing within the country: one for
imported chilled meat, and another for hot meat pro-
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duced at the abattoirs. With the worldwide trend to
phase out hot meat, a decision was taken to demon-
strate the benefits of refrigerated transport in reducing
contamination and maintaining meat quality.

As a demonstration to the industry, a refrigerated
meat transport vehicle was fabricated in Singapore
using an Australian design. The prototype unit com-
prised a truck chassis with a refrigerated insulated
‘box’ capable of holding 35 pig carcases on four
overhead rails or in pallets on the floor of the con-
tainer. A modified version of this AAPSIP refriger-
ated truck has now been developed by a transport
agent to carry larger numbers of carcases. Recently,
four major operators in the industry have set up inte-
grated chilled meat operations involving refrigerated
transport vehicles and cutting plants with refrigerated
facilities, indicating support for the cold-chain pro-
gram. It is anticipated that, with this rate of develop-
ment, the use of refrigerated trucks for meat
distribution will be standard in Singapore within the
next 2 years.

Meetings have been held with the Singapore Pork
Merchants Association to discuss the implementation
of a cold-chain system and the ultimate conversion of
night slaughter operations to daylight hours. At the
Jurong Abattoir, slaughter operations have been
advanced by an hour to start at 2000 hours, and oper-
ators with chiller facilities for handling carcases are
given priority for early slaughter of their animals to
allow sufficient time for adequate carcase chilling

Live pigs

and deboning before distribution to the outlets. Two
new abattoirs are being constructed and they will
incorporate blast chiller facilities for carcases. Chiller
facilities will also be upgraded at existing abattoirs. It
is expected that, in future, all carcases will be chilled
down, cut into primals at licensed cutting plants with
refrigeration facilities, and then chilled primal cuts
transported to retail outlets for storage, display, and
sale as chilled meat.

When the cold-chain system is fully established,
day slaughter operations can commence as there will
no longer be a need to rush carcases slaughtered in
the night to the markets for sale before noon to pre-
vent spoilage. The carcases will require adequate
time after slaughter for chilling, cut-up, and packing
before delivery to the retail outlets throughout the fol-
lowing day (Fig. 13). Consumer education on the
benefits of chilled meat will be an essential compo-
nent to facilitate this social change. Without the secu-
rity problems associated with night operations, more
women are expected to be involved in abattoir meat
inspection, carcase collection, and delivery etc. when
these are converted to day operations.

Comments

Refrigerated meat transport is effective only when
it is combined with forced air coolrooms at abattoirs
so that the carcases are chilled rapidly and held at a
low temperature before being loaded into the refriger-
ated transport. It is uneconomic to incorporate forced
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Figure 13. A diagrammatic representation of the proposed pork cold chain system in Singapore.
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air cooling into refrigerated vehicles, so that they are
usually designed to maintain cool temperatures rather
than to reduce temperatures.

The change from traditional methods of slaughter
and meat transport to a more hygienic system involv-
ing the use of a cold-chain system will probably be a
slow process. There is a natural resistance to change,
as the current system has served the population rea-
sonably well in the past. In Malaysia, the move by
authorities to adopt a quality management system is
an important initiative which deserves support as it
should promote early adoption of hygienic slaughter
and transport. In Singapore the process of change
towards a complete cold-chain system illustrates how
the change will proceed in concert with a change in
lifestyle.

Retail Meat Handling and Marketing

In ASEAN cities, patterns of retail meat handling and
marketing are slowly changing, with the trend away
from butchers’ stalls in farmers’ markets and wet
markets, towards retailing in meat shops, supermar-
kets, and minimarkets. Nevertheless, wet markets are
still patronised by the majority of consumers, so that
there is a need to generally improve the wholesale
and retail handling of meat. The authorities in
ASEAN are concerned that meat traders and butchers
in the wet markets do not understand the importance
of hygienic methods and the capabilities and limita-
tions of refrigeration in postharvest handling of meat.

Indonesia - poultry

In Indonesia, broiler retailing has expanded rapidly
in the past few years with consumption now up to
300 000 birds per day in Jakarta. However, only 15%
of birds consumed are slaughtered at chicken slaugh-
terhouses (CSHs) where the standard of slaughtering
is controlled by the veterinary public health authori-
ties. The remaining 85% of birds are from chicken
slaughter places (CSPs) which are adjacent to retail
premises at the wet market and do not comply with
conditions imposed by the veterinary public health
authorities on the CSHs. Because conditions of
slaughter at the CSPs at wet markets are so poor,
most consumers prefer to purchase live broilers from
a retailer at the wet market, have the bird slaughtered
on the spot and take it home for immediate cooking.
Indonesian authorities have been increasingly con-
cerned at the poor quality of broiler meat offered to
the consumer, a result of inadequate pre- and post-
slaughter handling, and rapid spoilage caused by the
effect of poor hygiene and the tropical climate.

Responding to this concern, the veterinary public
health authorities and the Jakarta City Council veteri-
nary staff have developed a system of more hygienic
slaughter at the wet market, by introducing a defeath-
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ering machine and other equipment which can be
cleaned and disinfected. This system has been tested
in a small number of wet markets with a substantial
level of support from consumers. The wet market
authorities will be encouraged to upgrade the stand-
ard of the broiler retail premises incorporating these
features.

Malaysia

The Department of Veterinary Services (DVS) in
Malaysia has a program to improve hygienic stand-
ards of meat handling at the wet markets. This will
complement the DVS program of improved hygiene
and refrigeration at abattoirs and transport of meat to
wet markets in refrigerated vehicles. As a demonstra-
tion under AAPSIP, 10 wet-market stalls were con-
structed at the Seremban Market (Fig. 14). Each stall
was equipped with a chilled display showcase and
chiller storage unit, a hand wash basin supplied with
hot water, a work table with saniplas cutting boards,
and a dry storage cupboard. Initially, the retailers
evinced little interest in the new system but a change
in their attitude was stimulated by public curiosity. As
anticipated by the DVS, the new system of retailing
incorporating the use of chilled beef has been
accepted after initial reluctance.

Similar improvements are being undertaken at the
Pudu Market in Kuala Lumpur using national funds.
It is anticipated that other markets will be improved
in stages in collaboration with the various local
authorities and the Ministry of Health.

Outdoor farmers’ markets are a feature in Malay-
sia. As part of the project, development began of a
prototype mobile meat vending stall for use at these
markets. The work is continuing with national fund-
ing. The prototype consists of a truck equipped with a
refrigerated showcase, chest chiller, sink with a water
tank and hot water, an electric generator, and a stor-
age box. Modifications will be made to the vehicle on
the basis of evaluation at a number of farmers’ mar-
kets. When a satisfactory unit has been developed, it
will be promoted for adoption at these markets.

Singapore

At present, about 90% of pork retailed in Singa-
pore is unrefrigerated. Fresh, unrefrigerated meat is
sold to the public at the wet markets in the older
housing estates and at dry-meat shops in the new sub-
urban housing estates. There is virtually no chilled
meat sold in either the wet or dry markets. At the wet
market, the meat stalls are uncovered and are not con-
ducive to hygienic handling of meat. Their operation
provides ample opportunities for organisms to con-
taminate and multiply, posing a health threat to con-
sumers. Meat sold in dry-meat shops presents similar
problems, due to limitations of space and layout of



the stalls which make the facilities unsuitable for
deboning and cutting carcases. Singapore authorities
consider there is a need to establish meat deboning
and cutting plants to allow butchers and meat vendors
in the markets to handle only primal cuts or pre-
packed meats. Also, there is a growing practice of
extended trading hours in meat stalls where unrefrig-
erated meat is exposed for sale for up to 8-10 hours,
which further increases the likelihood of spoilage and
public health hazards. Therefore, the time is ripe for
Singapore to develop a cold-chain distribution sys-
tem, for which momentum is growing. Refrigeration
in distribution and at the rctail level will maintain the
freshness and safety of meat. This will allow the meat
to be retailed over extended periods throughout the
day and evening for the convenience of the purchas-
ing public.

The Primary Production Department (PPD) is col-
laborating with the Food Control, Hawkers and Envi-
ronmental Public Health Departments of the Ministry
of the Environment (ENV) in the introduction of a
cold-chain system for meat handling, transportation,
and retailing. With AAPSIP as a catalyst, this com-
prehensive program will include upgrading of meat
retail stores and meat shops to handle only chilled
meat, establishment of meat cutting plants, and
licensing requirements for refrigerated meat trans-
port.

Designs of prototype refrigerated meat stalls for
use in suburban wet markets and dry markets have
been developed by the Singapore authorities. The dry
market design allows for four retail stalls within a
shop lot, while the design for a wet market is based
on clusters of meat stalls within an airconditioned
environment. These designs and a proposed Code of
Practice for construction of wet and dry markets have
been made available to the licensing and retail control
agencies of the Ministry of the Environment. This
documentation should assist in the incorporation of
the meat stalls into the new generation wet markets
now being developed.

Thailand

Meat sold in wet markets in Thailand is freshly
killed. Animals are slaughtered during the night
between about 2300 hours and 0300 hours and the
meat sold tfrom 0500 hours the following morning
until the aftemoon. In the wet markets the meats are
not refrigerated. Meat cuts are placed on top of tables
or hung on rails above the table (Fig. 15).

Included in the Thailand component of AAPSIP
was an improved retail facility at the afternoon mar-
ket at Loet in northern Thailand, to serve as a model
for other provinces. Five pork stalls and three beef
stalls were constructed, each measuring 2 m X 4 m,

Figure 14. Consumers purchasing meat from a stall using a refrigerated display unit at the Seremban Market, Malaysia.
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Each stall was provided with a smooth surface marble
table, meat hanging rail, a hand wash basin, electric
lights, concrete flooring, and a roof. Each pork stall
was also provided with a refrigerated cabinet for the
storage and display of selected viscera and other cuts.
The complex was designed so that the stalls could be
fully enclosed, air conditioned, and equipped with
chiller display cabinets. Additional stalls can be
incorporated when funds arc available.

By the time the stalls were completed, the number
of pork sellers wishing to use the afternoon market
had increcased to 10, so that the beef sellers were una-
ble to take up their allocated stalls. The impasse was
solved by the provincial government allocating funds
for the construction of five additional stalls to cater
for all meat retailers at the market. This development
indicated the favourable impact of the more hygienic
stalls on the retailers.

Comment

The AAPSIP projects selected by the ASEAN
countries illustrate the wide diversity of meat retail
operations within ASEAN. Supermarkets and mini-
markets in the cities are routinely adopting refrigera-
tion and placing greater emphasis on hygiene in food
preparation and display. Wet markets are much
slower to adopt these practices. However, changes are
being made, with the lead being shown by some of

the more progressive authoritics. In the country
towns where changes in work practices and life-style
are less apparent and more gradual, developments
will be slower. However, community pressure for
improved presentation and extended shelf lifc of the
product will increase over time, and the authorities
will respond and make the changes required.

Studies on Meat Contamination

Thailand

Before developing an improved retail facility at the
Loci wet market, a study was conducted by the
Department of Livestock Decvelopment (DLD) to
investigate the quality characteristics of meats sold in
the wet markets in Thailand. This study also cxam-
ined meat drip loss and meat microbiology under two
types of storage conditions, so that results could be
used as basis for improving meat handling and retail-
ing. Samples of pork loins and beef loins were bought
in the early morning from wet markets in 17 prov-
inces located in the central part of Thailand (Bang-
kok, Samutprakan, Nonthanburi, Pathumthani,
Nakhonprathom, Samutsakhon), in the northeast
(Khonkaen, Kalasin, Skonnakhon, Udonthani, Loei),
the north (Nakhonsawan, Sukhothai, LLampang), and
the south (Surajthani, Nakhon Srithamaraj, Song-
khla).

Figure 15. A traditional meat marketing stall in Loei, Thailand.

156



The study conducted by DLD showed that freshly
killed hot meat traditionally sold in the morning wet
markets is inferior in terms of eating quality, has high
drip loss, and high bacterial contamination. Refriger-
ated storage can reduce drip loss and prolong shelf
life of meat during retailing. However, this must be
accompanied by hygienic practices and proper han-
dling of meat before retailing in order to prevent ini-
tial contamination of the meat. Visual colour
assessment could be of practical use in predicting
meat drip loss, particularly in pork.

Singapore

A comparison was made by the Veterinary Public
Health Division of PPD of the level of bacterial con-
tamination at various stages in the handling process
for pork carcases from the abattoir to the retail outlet.
Under the existing distribution system (open trucks
and unchilled meat), transportation over relatively
short distances in the cooler hours of the night and
early morning did not contribute significantly to
increases in microbial load. Temperatures dropped
slowly in unrefrigerated carcases. Carcase deep mus-
cle temperatures were at 41-42°C immediately post-
slaughter, dropping to a final temperature of 27°C
some 8 hours after slaughtering. Temperatures were
maintained at this level throughout the retail hours at
wet/dry markets which usually stop operations at
noon.

Under the above conditions, the most significant
factor for rapid exponential growth of bacteria is
holding the unrefrigerated meat under ambient condi-
tions at the wet and dry markets. Quality of unrefrig-
erated meat deteriorates over time under the retail
conditions in these environments to reach bacteria
counts greater than 10/ gram. Bacterial counts in
meat in wet and dry markets were at least 10 times
higher than those in supermarkets and minimarts with
refrigerated storage and display. As retail hours pro-
gressed from morning to noon at the wet and dry mar-
kets, there was a further 5-8-fold increase in counts
in unrefrigerated meat. Counts of Escherichia coli
were also consistently high in wet/dry market retailed
meat. Hence, the effects of ambient temperature and
increasing bacterial loads restrict the trading hours of
the retailer and severely shorten the shelf life of the
meat which has to be prepared and consumed on the
day of purchase.

Meat retailed in refrigerated conditions general]x
performed better with counts in the range of 10°-10
organisms/g over extended retail hours.

Under the cold-chain distribution pilot study, car-
case temperatures dropped to 7°C after 10 hours
chilling. Temperatures can be further reduced, and at
a faster rate, with the use of blast chillers. With refrig-
erated handling, counts of 10-10° organisms/g were
obtained. This level could be further reduced by bet-
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ter observance of hygienic handling and operational
hygiene. Chilled storage over an 8-day period
showed only 10-fold increase in total counts and a
lower increase in psychrotrophic count levels. Meat
handled under the cold-chain system was still orga-
noleptically and bacteriologically acceptable for
human consumption after 8 days of chilled storage.

Application of AAPSIP Developments
to Vietnam

Animal production in Vietnam has undergone a major
expansion over the last 5 years. This expansion has
been reflected in the increase in numbers of poultry,
pigs, and cattle. Growth in the buffalo herd has also
been substantial but not as rapid as the increase in
cattle numbers. The initial impetus has been for
increased numbers, but the emphasis now is changing
to higher productivity and quality. This change in
emphasis towards higher meat quality follows a pat-
tern which has been occurring in all the ASEAN
countries. Vietnam is mirroring these changes. The
factors which are catalysing these changes arise from
changes in consumption patterns in the country
resulting from a higher disposable income for an
increasing proportion of the population, increased
numbers of expatriate residents associated with for-
eign investment in the country, and increased tour-
ism.

When Vietnam joins ASEAN there will be
increased opportunities for industry and government
personnel to study developments in the other ASEAN
countries and select those practices which are most
appropriate to their circumstances.

Selected Bibliography

Aziz b. Mangkat, Abd. 1994. ASEAN-Australia Postharvest
Systems Improvement Project country project report —
Malaysia. In: Proceedings of an End-of-project Work-
shop, ASEAN-Australia Postharvest Systems Improve-
ment Project, Seremban, Malaysia. Kuala Lumpur,
ASEAN Food Handling Bureau.

Chaisrisongkram, W. 1994. Overview of livestock posthar-
vest activities in Thailand. In: Proceedings of an End-of-
project Workshop, ASEAN-Australia Postharvest Sys-
tems Improvement Project, Seremban, Malaysia. Kuala
Lumpur, ASEAN Food Handling Bureau.

Chew Siang Thai 1994. Commercial trials on refrigerated
meat distribution/analysis of meat quality and safety —
traditional versus the new system in Singapore. In: Pro-
ceedings of an End-of-project Workshop, ASEAN-Aus-
tralia Postharvest Systems Improvement Project,
Seremban, Malaysia. Kuala Lumpur, ASEAN Food Han-
dling Bureau.

Eldridge, G.A. and Davies, G.T. 1982. The transport of live-
stock. Proceedings of the Australian Society for Animal
Production, 14, 125.



Francisco, Z.F. 1994. Women in postharvest livestock activ-
ities in the Philippines. In: Proceedings of an End-of-
project Workshop, ASEAN-Australia Postharvest Sys-
tems Improvement Project, Seremban, Malaysia. Kuala
Lumpur, ASEAN Food Handling Bureau.

Lestari, S. 1994. Women in postharvest livestock activities
in Indonesia. In: Proceedings of an End-of-project Work-
shop, ASEAN-Australia Postharvest Systems Improve-
ment Project, Seremban, Malaysia. Kuvala Lumpur,
ASEAN Food Handling Bureau.

Lyons, D.J. and Steven, R. 1985. A study on livestock trans-
portation by sea. Report of Australian National Material
Handling Bureau to Director General of Livestock Serv-
ices, Ministry of Agriculture, Indonesia.

Matayompong, P. 1994. ASEAN-Australia Postharvest Sys-
tems Improvement Project country project report —
Thailand. In: Proceedings of an End-of-project Work-
shop, ASEAN-Australia Postharvest Systems Improve-
ment Project, Seremban, Malaysia. Kuala Lumpur,
ASEAN Food Handling Bureau.

Matayompong, P., Vijitjan, T. and Jindawong, C. 1994.
Quality assessment of meat sold in wet markets in Thai-
land. In: Proceedings of an End-of-project Workshop,
ASEAN-Australia Postharvest Systems Improvement
Project, Seremban, Malaysia. Kuala Lumpur, ASEAN
Food Handling Bureau.

Mudigdo, R. 1994. ASEAN-Australia Postharvest Systems
Improvement Project country project report — Indonesia.
Road transport trials. In: Proceedings of an End-of-
project Workshop, ASEAN-Australia Postharvest Sys-
tems Improvement Project, Seremban, Malaysia. Kuala
Lumpur, ASEAN Food Handling Bureau.

Nordin bin Mohamid Nor, Mohd. 1994. Overview of live-
stock postharvest activities in Malaysia. In: Proceedings

158

of an End-of-project Workshop, ASEAN-Australia Post-
harvest Systems Improvement Project, Seremban, Malay-
sia. Kuala Lumpur, ASEAN Food Handling Bureau.

Pasaribu, T. 1994. ASEAN-Australia Postharvest Systems
Improvement Project country project report — Indonesia.
Sea transport trials. In: Proceedings of an End-of-project
Workshop, ASEAN-Australia Postharvest Systems
Improvement Project, Seremban, Malaysia. Kuala
Lumpur, ASEAN Food Handling Bureau.

Promentilla, R. 1994. Overview of livestock postharvest
activities in the Philippines. In: Proceedings of an End-
of-project Workshop, ASEAN—Australia Postharvest Sys-
tems Improvement Project, Seremban, Malaysia. Kuala
Lumpur, ASEAN Food Handling Bureau.

— 1994, ASEAN-Australia Postharvest Systems Improve-
ment Project country project report — the Philippines. In:
Proceedings of an End-of-project Workshop, ASEAN-
Australia Postharvest Systems Improvement Project, Ser-
emban, Malaysia. Kuala Lumpur, ASEAN Food Han-
dling Bureau.

Wirjosoehanto, S. D. 1994, Overview of livestock posthar-
vest activities in Indonesia. In: Proceedings of an End-of-
project Workshop, ASEAN-Australia Postharvest Sys-
tems Improvement Project, Seremban, Malaysia. Kuala
Lumpur, ASEAN Food Handling Bureau.

Wythes, J.R., Johnston, G.N., Beaman, N. and O’Rourke,
P.K. 1985. Pre-slaughter handling of cattle: The availabil-
ity of water during the lairage period. Australian Veteri-
nary Journal, 62, 163-165.

Wythes, J.R., Smith, P.C., Arthur, R.J. and Round, P.J. 1984.
Feeding cattle at abattoirs: the effect on carcass attributes
and muscle pH. Proceedings of the Australian Society for
Animal Production, 15, 643-6.



Workshop Recommendations |



Recommendations

The establishment of a joint project on reducing postharvest losses of foodgrains by
strengthening postharvest technologies, including drying and storage, was proposed by Pro-
fessor Le Doan Dien. It was suggested that such a project could be organised under the aus-
pices of, and with the technical and financial support of, ACIAR, AFHB, and the Asian
Development Bank.

Its main objectives would be as follows:

To reduce postharvest losses of food grains by applying appropriate technologies from the
various countries in Asia, while taking advantage of exchanges of knowledge between sci-
entists of Asian countries.

To train scientific researchers of Asian countries on specific topics in the field of posthar-
vest technologies and agro-industry (for example, prevention of mycotoxins in foodgrains,
outdoor storage of foodgrains in plastic enclosures or small-scale mobile silos, with the
technical support of ACIAR etc.).

To increase the research potential of the different institutions involved in postharvest
activities and agro-industry from Asian countries.

To develop a program of short- and long-term research and development cooperation on
problems of the postharvest subsector in agriculture and agro-industry among countries of
Asia.

To establish a network of different countries for execution and implementation of specific
topics of general interest.

The implementation of a project to develop appropriate handling and storage practices for

livestock and livestock products in Vietnam, in collaboration with specialists from Australia
and elsewhere, was proposed by Dr Nguyen Van Hai. Project objectives would be to:

reduce livestock postharvest losses by studying and applying technology successful in
other countries in the region and appropriate to circumstances in Vietnam,;

improve traditional methods of livestock handling and storage by minority groups in
mountain areas, so as to reduce quality and quantity losses during processing;

strengthen research capacity in the field of livestock postharvest handling and storage;
develop a cooperation program on matters related to livestock postproduction activities;
and

organise training courses and seminars for scientists and others involved in this area. Such
a project would yield benefits to local and overseas researchers and to community devel-
opment in Vietnam.

In addition, the following recommendations specific to the main topic areas of the work-

shop were made.

Grain Drying

Needs identified for the grain industry in Vietnam were as follows:

Establishment of targets for introduction of drying technologies in terms of crops (quality
vs price) and users (scale).

Development of drying techniques appropriate to users. Use of mathematical models and
simulations may help here.

Economic assessment of the use of dryers.

Assessment of the commercial and social acceptability of dryers.

Dissemination of flat-bed drying technology.

Development of in-store drying to enhance grain quality.
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Quality Management in Stored Grain

Actions necessary to maintain a quality management program for the grain industry in

Vietnam were as follows:

» Development of a national strategy and action plan to deal with the mycotoxin problem.
(The Vietnamese plan should be available for presentation at the meeting of specialists
from ASEAN countries in Lumut in July 1995.)

» Undertaking studies in phosphine fumigation technology. (The studies would address the
issues of application rates, fumigation times, concentration X time products, and gastight-
ness of fumigation enclosures.)

« Undertaking studies of phosphine resistance. (The surveys would initially use FAO meth-
odology and would produce data comparable with those from other ASEAN countries.)

« Undertaking surveys of pesticide residues in grain. (The survey would target major pesti-
cides used, and ensure compliance with Vietnamese law.)

Comment by Workshop Chairman

We have heard in the report on mycotoxins by Professor Le Van To of the known extent
of the problem in Vietnam.

The situation must be one of considerable concern to Vietnam and I assume that the
various authorities are eager to address the problem.

I understand that ASEAN authorities have prepared a Strategy and Action Plan for the
management of the mycotoxin and spoilage fungi problem in the region.

The regional plan is being supplemented by national strategy and action plans which will
provide the infrastructure needed to address the problem within each of the ASEAN
countries.

I also understand that there is a proposal for countries in the region to meet in Malaysia
during 1995 in a conference on grain quality that will consider integration and
complementarity in national plans to manage mycotoxins.

It would therefore be appropriate, particularly in view of the closer association being
developed between Vietnam and the ASEAN countries, for development of a national
strategy and action plan for addressing the mycotoxin problem. This plan should be
promoted, supported, and actioned by the government, and should provide for Vietnamese
involvement in the regional (ASEAN) initiatives currently being developed.

Quality Maintenance of Fruit and Vegetables

The following matters were considered esential to improving quality in the Vietnamese
industries:

» Developing a thorough understanding of the postharvest system for fruit and vegetables.
« Documenting the various fruits and vegetables produced in Vietnam with respect to their
importance to the national economy in terms of:
— dietary significance
— nutritional value
— ability to earn foreign exchange
— production value, quantity, variety, etc.
+ Collecting detailed information on target markets
— domestic and international
— preferences, consumer and market
— trends
— supply and demand patterns, etc.
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+ Identifying major technical and non-technical postharvest constraints affecting the horti-
cultural industry

Cataloguing and quantifying existing practices and available postharvest equipment, facil-
ities, and technologies

Establishing realistic, far-reaching, sustainable, and coordinated national and regional pri-
orities and strategies

Allocating needed physical and political resources to achieve stated objectives

« Monitoring.

‘Additional’ recommendations

» Set up key centres of postharvest technology at strategic areas to concentrate and coordi-
nate multidisciplinary postharvest research and development activities and foster critical
masses

« Facilitate the rapid increase in the number of scientific, technical, and management per-
sonnel with broad or specialised postharvest knowledge through short intensive and long-
term trainings

» Establish suitable information systems to provide up-to-date information

« Put in place relevant mechanisms and services to disseminate postharvest information and
assistance to the industry

Seafood Products

The following areas were identified as needing attention in Vietnam:

« Communications/training
— Researchers, industry, fish handlers, fishermen
—HACCP workshops
« Hygiene/sanitation
— Review current practices
— Upgrade export practices
* Quality
— Better ice use/quality
— Specific technologies for high priced export foods
— Assess traditional products
o Losses/wastes
— Explore more ways of waste utilisation
¢ Improve marketing
« Environment — keep watch on water quality.
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