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Food is a necessity of l i e  but living beings, for example 
the humans, who axe the consumers of food, are being 
handimpped by the fact that food is also a perishable 
commodity. In order to meet with the ever-bncreasing 
demand of the population explosion of today's world 
food has to be produced at the expense of valuable 
resources. One may define food as a palatable sub- 
%ran= which when mefabolised by living beings, pro- 
duces an array of materials and energy in different 
in-IDS, that wouid enable them to manifest the charac- 
rcristics inherent to living beings which essentially di5- 
taraguish themselves from the dead. A food could 
either be a solid or a liquid in its form but is invariably 
made up of one or, more com~nonly a mixture of, six 
cornpofients known as 'nutrients'. Each nutrient pos- 
sesses a characteristic and an unique chemical compo- 
sition that gives it a set sf inherant properties, which 
qualify it to perform at least one specific and signifi- 
cant body function of the living beings. Out of the six 
nutrients the first three namely, the Carbohydrates, 
Lipids (Fats and Oils) and Proteins mainly provide the 
energy necessary for living. The all important dietary 
fibres which are known to facilitate proper digestion 
of food and  educe the incidence of alimentary tract 
diseases of humans are also provided by Carbohy- 
drates. The Proteins in addition are essential for 
growth and tissue replacement. Water the fourth nu- 
trient is the life sustainingsolvent and medium through 
which vital body functions are performed. One could 
survive for several days or perhaps weeks on-end with- 
out food, but would sooner perish without water as a 
result of dehydration. Vitamins and Minerals are the 
last two of the six nutrients. Though they are required 
in very much smaller quantities than the rest, Vitamins 
and Minerals nonetheless are essential for the regula- 
tion of body functions. Vitamin and Mineral deficien- 
cies arc quite well known to bring about various 
disease syndromes not only in man but also in his farm 
animals. 

A human being should ideally consume food which 
would provide at least the adequate (but not excessive) 
quantities of the six essential nutrients mentioned 
above required to supply sufficient energy and build- 
ing materials necessary to maintain life so that he could 
rerr,ain healthy and perform normal biological func- 
tions smoothly and continuously. A wholesome food 
that meets the above criterion is known as a 'balanced 
diet'. A balanced diet should provide a man with 
sufficient energy, not just to keep him alive bur also for 
any specific individual to carry out his normal day-to- 
day activities. Xt has been estimated that about I 
klocalory (K cal) of energy is required to just keep a 
human being aiivc. This figure has been arrived at by 
measuring the energy required by a normal human 
being at 'complete rest' or 'asleep' to perform the 
involuntary body functions such as breathing, continu- 
ity of heart beat and blood circulation, nlaintenance of 
body temperature, functioning of the brain and so on. 
This measure which is known as the 'basal' or 'resting 
metabolism' rate has been found to increase from 
adults to growing young children to infants. More 
work the people do more energy do they require de- 
pending on how strenuous the tasks are. It has been 
estimated that an averagc hcalthy human being re- 
quires about 1400 K cal of energy a day for normal 
body functions This should increase as required by 
the demands of individuals engaging in light to stren- 
uous daily activities. If the basic 1 K call minute energy 
requirement for resting metabolism of people and 
more over the additional energy required for today's 
hectic activities of man are to be met satisfactorily he 
should be pure and wholesome and free from any risk 
of beinit laced with contaminants irrespective of 
whether they are microbiological or chemical which if 
present in the food at or over certain specific Ievels as 
determined by scientific research could be injurious to 
public health. 



Therefore, the need arises to ensure that the food one 
consumer is pure, wholesome and devoid of contami- 
nants. This necessitates the acceptance that a given 
food item, inclusive of processed, prepared and raw 
food, should meet with certain material requirements, 
in terms of properties, characteristics, values etc, so 
that the consumption of such food on the one hand is 
safe and provides the expected energy for wellbeing of 
the consumer on the other. These requirements ex- 
p'esscd verbally or in writing depend upon the pur- 
pose for which the individual food item has been 
intended for use, be it for infants or invalids. The level 
of acceptance of these requiremcnts would stretch 
from a local situation, to national status and from there 
though international boundaries to universally 
adopted criteria, because of internatiotiai trade. Thz 
requirerncnts for a good, pure wholesome food may 
vary from the colour of a ripe and sound fruit to the fat 
content of milk powder for infants, to sugar content in. 
the food intended for diabetics, and they are layed 
down (specified) as required by user demand or law. 
If such requirements for a food item were found to be 
satisfactory in use, and were documented. intended 
and decided upon to be put into practise to achieve an 
expected end - purpose, that document becomes what 
is called a 'specification' for that particular food item, 
and may be also called a 'food specification'. A food 
specification when 'recurrently' used to achieve and 
'end-purpose' eventually becomes a 'standard food 
specification' or more simply a 'food standard'. 

Therefore, the necessity for food standards stems out 
of the need for the recurrent use of specification re- 
quired for different food items in order to ensure that 
those specifications are constant!y met in practise at 
the user's-end. In other words food standards are 
simply a means by which a purchaser of food is ensured 
that what he buys is what it is supposed to be at each 
and every purchase. It is also a guarantee to ensure 
that the purchaser had neither been subjected to any 
forms of deception or frand with regard to the food he 
purchased nor had he received a short measure, Food 
standards have also become essential in order to pre- 
vent unnecessary spoiiage and waste of good food on 
the one hand and also to minimisl: .>r completely elim- 
inate the outbreak of food-borne uiseases on the other; 

all of which individually and mllect~vely contr hutc LO 

heavy economic losses both at the national and rntcr- 

nationd levcjs, consequently. Te i k  obviousq tilerefort: 
that food standards are necessary 28 all fevelc, ai i'tr>iS 

production, be it processing, packing, f m d  hygiefic, 
storage, safe handling. transport, marketing and so on 

Speaking of food standards, a point of interest to be 
noted here is that the earliest recorded 'ccintrols' 
(standards as they are k n o w  tous today) iB? "he human 
history on aerchandise were originated and intended 
for the simple purpose of 'keeping people hone5t.' 
Cheating and shortchanging each other in their daily 
trade ~ransactions were the order of the day arriong 
people from time immemorial with no conspicuous 
shifting in frequency to what is being the pa'ictise 
today. The principle aim of the earlier 'controls' was 
then to protect the consumer and watch his interests, 
and today these same controls are being applied uni- 
versally with a broader sense of vision than they had 
been at any time in the human history. 

With the advancement of food technology and other 
allied fields of science the diversity of food prcpdra- 
tions has become so Iarge so that the demdnd for 
checks and controls for food, has increascd T h ~ s  is 
simply because of the ease with which the food could 
be adulterated and as a consequence, avenues for 
cheating and misleading, defaulling and decicving the 
consumer by misuse and misinterpretation of spccifi- 
cations of food has increased by many folds than cvcr 
before. Therefore the significance of food s t d ~ l d d r d ~  
has become much more evident toddy for the % d l -  
being of human beings in gcncral in the complcxiey ot 
the modern society Thus the constantly incledGng 
choices and selections of what people rcgdrd ,is the 
necessities of the modern living have to bc iulfillcd t o  

the consumer satisfaction, culminatarg in thc protec- 
tion of the consumer as the ultimate bod- 

Food standards in any country dr e bdsed on dlrd rcgrl- 
latee! by the appropriate governmentai laws and regu- 
lations which are enacted from time to time hq ~ h c  
legislature. The first general pure food law to bc 
published in an English speaking country is bclivcd !0 

be 'The Adultsration of Food and Drinks Act - 1860' 



of the United ~ n g d o r n . ~  The objectives of any legal 
measures taken by any country with regard to food 
control policies are purely and basically, to provide the 
consumer with solid iegal grounds to guide him and 
enabling hirn to select at his will a healthy, wholesome 
and nutritious Cood (diet) from a wide range o." sa;e 
foods availahel for sale, at very competitive and eco- 
nomical prccs. The compositional or recipe food laws 
that were ir, wgue upto a several decades ago are now 
bccra dcrcgulated and replaced the world over by the 
:nore coir,;>rchensi\le pieces of legislation concentrat- 
ing on thc more signeficant and practical safety and 
labciling regulations. With regard to the specifica- 
!ior:s lnyeil down for each food, uniformity is b e i ~ g  
adopled uniiiersally. 

,<;~ch uniformity and consensas with regard to food 
xtandards around the globe has bccn made possible, 
primarily through the work of the Codex Alimentarius 
Commission which is an international body estab- 
lished in the carly 1960's tindcr thc auspicies of the 
Food and Agricultural Organization (FAO) of the 
IJnitcd Nations (UN) and the World Health Organi- 
zation (WHO). Experts in food standards represent- 
ing govcrnincnts wol-Id-wide sat together in a joint 
connnittee in pioneering the work of the Codex Al- 
ini~ntarii~s Commission. A conference co-sponsored 
by the WNIFAO and WHO took place in 1962, where 
a timely proposal for thc establishment of a joint 
FAOWHO. Fond Standard Program~le was en- 
dorscd by the conference. The principal role of the 
Codex Alimcntarius Commission is to implement the 
joint FAO/WX-%O Food Standards Programme, which 
is aimed at facilitatinginternational trade in food stuffs 
while ensuring for all consumers a sound, wholesome 
prodllct frcc from adulteration; correctly iabelled and 
prcscntcd. The Codex Alimentarius itself is primarily 
a substantia! collection of food and commodity stan- 
dards for almost ail raw, semi-processed and pro- 
cessed foods. They arc adopted in their entirety or as 
applicable to national situations when they are used as 
guidelines for the formulation of food standards. The 
Codex standards arc presented in a uniform format 
where all the relevant factors such as essential compo- 
sition and quality factors, Food additives, Contami- 

nants, Hygiene, Labelling etc. in addition to the gen- 
eral criteria are given under separate headings." The 
Codex Alirnentarius renders a valuable service in guid- 
ing the developing countries in the food standards 
formulation. 

A code of ethics for International Trade in Fcod has 
also been adopted by the Codex Allimentarius Com- 
mission, which was established with a view to protect 
the peopfe of developing countries from food-related 
health haiards and from fraud, as it is a recognized fact 
that there are many such countries around the world 
which are not yet in a position to come up with the 
necessary prerequisites.4 The Codex Food Standards 
are based on sound scientific know how acquired by 
years of expericnce of the work of experts in the field 
of food throughout the world. It is not surprising that 
food standards of many countries are derived from the 
Codex Alimentarius and further the 'Food Act's and 
any subordinate or related legislation specially in most 
developing countries have provisions set out in them 
which are essentially the same as the underlying prin- 
ciples of the Food Standards Programme im- 
prernentcd by the Codex Allimentarius Commission. 
As laycd down as one of the roles of the Codex Al- 
imentarius Commission, the purpose of food stan- 
dards is then. 

'To protect the health of consumers'and to ensure fair 
practises in the food trade'. 

We living in the world today and those humans yet to 
be borne are a11 dependants on food standards to stay 
healthy as they are an essential part of human well 
being eternally. 
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FOOD ADUILa*E:RANTS AND THEIR DETECTION 

E.G. SOMAPALA 
Senior Assistant Government Analyst, 
Government Analyst's Department, 
Colomho 7. 

The story of adulterated food is an old one. The rele- 
vant ligislation on food enacted in Sri Lanka before the 
second world war ie., Bread ordinance and Milk Reg- 
ulations which related to the sale of Bread and Milk 
respectively. In 1949 Food and Drugs Act was intro- 
duced in Sri Lanka. The same was replaced in 1980 by 
the Food Act No: 26 of 1980. The present Food Act 
covers the manufacture, sale, distribution and import 
of Food and is applicable to the whole Island. A 
number of Regulations framed under this Act are 

A survey of different types of foods in Sri Lanka would 
.reveal the various adulterants present in those 'bods. 

1. Ground Spices 

This includes mainly chillie powder, turmeric powder, 
condiment powder, pepper powder etc. The common 
type of adulterants are wheat flour, rice flour, corn 
flour, brick powder, powdered paddy husk, saw dust, 
and poonac. 

being implemented to ensure the safe food for the 
The detection of these foreign substances are carried 

consumers. The minimum quality requirements for 
out by the determination of total ash content, Acid 

most of the common foods are specified in these reg- 
Insoluble Ash content and finally the microscopic ex- 

ulations. The sale of adulterated food is an offense and 
amination. The addition of flours to any of these liable for heavy fines andlor imprisonment. 
speces will definitely bring down the total ash content 

What is Food Adulteration? Eventhough there is no 
proper definition, but can be explained as follows. 
"The addition of foreign matter to any food to incrcase 
the bulk by which to get more profit". Also in certain 
cases it may be the removal of certain portion of a food 
eg. extraction fat from milk. We cannot exclude the 
"artificial" preparation of foods such as preparation of 
turmeric powder using wheat flour and artificial col- 
owing matter ie. 100 percent adulteration. The prep- 
aration of foods using artificial ingredients and label 
them as natural products could also be considered as 
Food Adulteration. By all these means the end result 
is an enhanced profit. 

These adulterants may be harmless or harmful. eg. 
addition of flours to turmeric is harmless while the 
addition of paddy husk to chillie powder or the prep- 
aration of sugarlflour confectioneries using non per- 
mitted colouring matters such as Metanil Yellow 
(yellow) and Rhodarnine B(red) are harmful to the 
human body. 

proportionately as the flours do not contribute for the 
ash content. On the other hand the total ash and 
subsequently the acid insoluble ash content will be 
raised if the spices are adulterated with paddy husk, 
saw dust or brick powder. 

The confirmation of the presence of these foreign 
matters as well as the spices is done by microscopic 
examination. Since all these are plant matters (except 
brick powder which is rich in Silica crystals) the char- 
acteristics tissues and other microscopic structures 
could be identified under the nlicroscope. The values 
obtained for total ash content and acid insoluble ash 
content could be justified by microscopic estimation 
of the foreign matters. 

One of the coinmon food items found to be adulterated 
in the local market is arrowroot. It has been reported 
that maize starch is the frequent adulterant. Less 
frequently Manioc starch (tapioca starch) has been 



used to adulterate arrowroot. Of course the adultera- 
tion is the 100 percent and the detection of these 
foreign starches are only carried out by microscopic 
examination because the starch grain has its character- 
istic shape, size and hylum. 

k 

The rice flour found to be. adulterated with wheat 
flour. Also it is reported that Kurakkan flour to con- 
tain rice flour andlor wheat flour. The detection of 
these foreign starches are only done by the micro- 
scopic examination. 

3. Ground Coffee 

The adulteration of ground coffee with roasted rice 
flour, roasted ground nut husks, roasted tammarine 
seeds are not new to the analyst. The detection of 
these foreign matters is done by the determination of 
total ash, water extractives and the caffeine content. 
The presence of rice flour will lower the total ash 
content while the presence of other vegetable matters 
will lead to the increase in the extract. Also it is 
accepted that the caffeined content of ground coffee 
should be not less than 1.25 percent. The addition of 
foreign matter will definitely lower this value and 
hence it is easily calculated the percent foreign matter. 
The final confirmation of the presence of coffee and 
other foreign matters will be carried out by micro- 
scopic examination. 

4. Oils & Fats 

The important oils in the Sri Lankan market are coco- 
nut oil, gingelly oil and less commonly ghee. The main 
adulterant in coconut oil is palm oil. On the other hand 
it is very common that the quality of coconut oil avail- 
able for the consumers is far below the quality stan- 
dard required by the Food Miscellaneous Regulations 
1989. ie high free fatty acid content. 

Lower quality coconut oil is the most common adul- 
terant present in gingelly oil. Also it is known that the 
cotton seed oil has been used in the adulteration of 
gingelly oil. The occassions of use of paraffin oil as an 
adulterant have been reported. The.detection of these 
foreign oils and other matters are carried out by the 

determination of two important parameters namely 
saponification value and iodine value. Ofcourse the 
high free fatty acid content is detected by simple titra- 
tion with a standard alkali after dissolving the oil ire 
neutral alcohol. The Sapodication value and Iodine 
value are characteristic of any oil. 

Coconut Gingelly Palm 
Oil Oil Oil 

eg. Sap. Value (av) 255 200 208 
Iodine Value (av) 8 100 50 

If gingelly oil is adulterated with coconut oil the sapon- 
ification value of the resultant mixture should be ifn 
between 255 and 200 depending on the proportions of 
each type of oil, ie. the higher the coconut oil content 
the higher the saponification value. On the other hand 
the Iodine value lies between 8 and 100. ie. the higher 
the gingelly oil content the higher the iodine value. 

When only two oils are present the proportions of each 
type of oil could be calculated conveniently using sa- 
ponification and Iodine values of the mixture. At the 
same time the qualitative tests to detect the presence 
of these oils are carried out, 

It has been reported that Ghee (mostly used as an 
Ayurvedic ingredient) is adulterated with palm oil, 
lard tallow or paraffin wax. There were occasions of 
the artificial preparations of ghee using palm oil (spe- 
cially stearing portion) and non permitted colouring 
matter-metanil yellow. The purity of ghee is assessed 
by the determination of the special parameters called 
Reichert, Polenske and Kirshner values. (The defini- 
tion of these values are beyond the context of this text). 
These values are characteristics of ghee and the devi- 
ation from these values will show the presence of 
foreign matters. 
eg. If butter is adulterated with margarine by the 
determination of the above three values it is possible 
to calculate the percent butter fat in the sample. 

The presence of paraffin wax is detected by Holder's 
test and the unsaponifiable matters (wax) could be 
estimated. 



Other than these classical methods it is possible to present. The two non permitted colouring matters 
determine the purity of these o l s  & fats using the Gas used in these industries are 
Liquid Chromatography. 

1. Metanil Yellow (yellow wlour) 
6. Vinegar 2. Rhodamine B (Red Colour) 

Food Regulations requires Vinegar to contain a &- 
mum of 4 percent acetic acid. Vinegar could be pre- 
pared either naturally from the fermentation of 
coconut today (or malt) or artificially by the dilution 
of acetic acid. 

Obviously the most common adulterant is water. The 
acetic acid percentage is obtained by a simple titration 
with standard alkali solution. By labelling the artificial 
products as natural vinegars or by using a label with 
pictorial representations of coconut trees etc. to imply 
khc product is natural is not uncommon in Sri Lanka. 
This is an indirect way of adulteration by which the 
consumer is mislead. The secondary constituents such 
as ketones, aldehydes and ester etc. which are the by - 
products of the natural fermentation process are use- 
ful indicators in the differntiatio~ of the natural and 
artificial vinegars. The alkaline oxidation value, Acid 
oxidation Value, Ester Value and Iodine Value, of 
vinegar are used to differentiate between the two 
types. 

The use of formic acid in the manufacture of Vinegar 
has been detected. Even the mineral acids may be 
present in vinegars. The qualitative tests are carried 
out to determine the type of acid present in the vine- 
gars. ie. Acetic, formic & mineral acids. 

7. Honey 

Money is another ingredient for Ayurvedic prepara- 
tions. The most common adulterant is sugar syrup. 
One can differentiate the natural honey and sugar by 
the determination of dextrose / fructose ratio. 
Also the prescnce of sugar syrup is detected by iden- 
tifying HMF which is only present in sugar syrups. 

8. Sugar and Flour confectioneries 

Eventhough these food items are not adulterated, it is 
useful to consider the non permitted colouring matters 

The detection muad identification of these colouring 
matters are done by the extraction, followed by paper 
chromatographic seperation. 

Metanil yellow can be defecteed by the addition of few 
drops of dilute &erd acid (such as hydrochloricacid 
or Sulphuric acid - Battery acid) to the food. The 
change of colour from yellow to pink shows the pres- 
ence of this colouring matter. 

9. Milk and M i k  Products 

Milk is a liquid obtained from the complete emptying 
of the udder of a lactating cow. The main constituent 
of milk is water (87.5 percent) while protein, fat, car- 
bohydrate (lactose), minerals and vitamins are other 
inpedients. According to the Food (Standards) Reg- 
ulations 1989 the cows milk shouid contain a minimum 
of 3.5 percent fat and 8.5 percent of Milk Solids other 
than fat. 

There are number of types of liquid miks available in 
the market with different minimum levels of fat and 
milk solids other than fat. 

It is well k n o w  that the milk is adulterated with the 
addition of water. On the other hand the extraction of 
fat from milk is also an  adulteration. The adulteration 
of milk can be defected quantitatively by the determi- 
nation of fat and total solid content. 

10. Ready to drink beverages rand cordials 

According to Food (miscellaneous) Regulations 1986 
ready to drink beverages prepared with fruits should 
contain a minimum of 5% fruit juice, and cordials 
should contain not less than 25% fruit juice. On the 
other hand it is also possible to prepare tbese two 
drinks artificially using water, sugar colouring matters 



and artificial flavours. But they should be labelled as 
'artificial' 

It has been found that the artificial preparat' L O ~ S  are 
labeled as natural or use labels with pictorial represerm- 
tations of fruits of fruits to imply them as'naturd 
products. This is misleading the consumer. It could 
be considered as adulteration because the consumer 
is not getting what he wanted. 

By the adition of more water the fruit content will be 
lowered, hence the product is adulterated. The detec- 
tion of the fruit content is carried out by the determi- 
nation of the Potassium and Phosphorus content. By 
comparing these figures with the recorded levels one 
can calculate the percent fruit juices present in a par- 
ticular, product. Also it is possible to defect the natu- 
r a l  a n d  ar t i f ic ial  f lavours  by gas  l iqu id  
chromatography. 

The other problems with these two types of drinks is 
the use of saccharin as an artificial sweetner. Accord- 
ing to Food (Non - nutritive Sweetners in Food) Reg- 
ulations 1990 saccharin is not allowed in any food. The 
sweetening power of saccharin is 550 times that of 
sucrose. 

So the use saccharin is profitable, and it has been found 
saccharin in some of the ready to drink bcvcrages 
specially in certain "drink packets". The quantitative 
detection of Saccharin is done by extraction with 
dieethyl other followed by titration with standard al- 

Acali using bromothymol blue as an indicator. The 
qualitative tests are carried out to confirm the identity 
of extracted saccharin. 

Adulterated food in the Srf kankan market is not very 
uncommon. The above given is a brief outline of cer- 
tain common food i tem. Under the Food Ace No: ini 
of 1980 a number of Regulations are framed and they 
are in effect now. The consumers must be vigilent 
against the food adulteration. The chairman of the 
local body, Medical Officer of Health of the area, the 
Public Health Inspector are the Authosised officers 
under the Food Act. Any complain regarding any food 
should bring to their notice without any delay. 

However the legal action alone cannot ixradicate such 
malpractices. The consumer as well as the producer 
must be given a knowledge on the food standards etc. 
This could be done through the media such as news 
papers, Radio and Television. Audio visual pro- 
grammes are the most successfuull in the education of 
public. Which is lacking in Sri Lanka. This knowjedge 
could also be given to the school children by way of 
conducting seminars, public lectures etc. The public 
awareness on the quality of foods is of greater import- 
ance. This will lead to the manufacture of quality 
foods. It should be born in mind of every citizen that 
every one is 'a consumer. 

The legal action against the food adulterations and the 
consumer / producer education would lead to 
guarnteed quality foods to the people. 
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Sixteen strains of curiously short, stiff-strawed, heavy It's not only to the kitchen that wheat finds its way in 
headed wheat plants were sent to World Collection of our homes. Iron, thiamine and riboflavin extracted 
Small Grains in Beltsville, Maryland by an agronomist from wheat bran are more expensive andvaluable than 
~ v h o  was assigned to GeneralMacArthur's head quar- the cheaper synthetic vitamin or mineral substitutes. 
ters in Japan immediately after the second world war. The shampoos containing wheat-germ oil and cos- 
Norman E. Borlaug, -working at the International 
Maize and Wheat Research Centre (CBMMIT) in 
Mcxics used these lines in hi's hybridization pro- 
grammes to improve the wheat crop. Newly devel- 
r i p d  semi-dwarf varieties distributed by CIMMIT in 
thc 1960's to 'india, Pakistan, Afghanistan, Mexico, 
Turkey and other devcloping countries sparked the 
Green Revolutio~~ which was later followed up with 
similar rice varieties developed at International Rice 
Rescarch Institute, Philippines. Despite some nega- 
aivc sick effects of green revolution, it helped countries 
oftcn thrca:ened by starvation grow into modern, self- 
sufficient, and in some cases, food exporting nations. 

metic powders made with wheat flour are common in 
the markct. Today's most common building material 
- plywood makes use of wheat glue. However, the 
future of new wheat products is going to be predomi- 
nantly in the food industry. 

Why do we have to depend solely on wheat flour to 
bake our bread ?. Wheat is the only grain that can be 
made into a dough that rises and produces light, sluffy 
baked products. The most important dough making 
components in wheat are it gluten proteins. the pres- 
ence of giutcni enable the wheat flour to produce 
strong but pliablc cloughs. 

Norman Borlaug was perhaps the first agricultural 
scientist to win a Nobel Peace Prize, which was H i ~ O ~ o F t i ~ e m e a t C r o ~  

awarded io him in 1970 for his contribution to peace 
and cicveloprncnt through Circen Revolution. Bread has been one of the first words in the vocabula- 

ries of ancient civilizations. Scientists have unearthed 

Unique PI-odatcts From 'Wlleat Grain kernels of wheat from the ruins 6700 years old ancient 
village o f l a rn~o  in Iraq, which laid buried in the fertile 

Wheat ~jroducts are Sccoming more and more import- 
ant in our daily, lives. Whcn it comes to breakfast, 
bread is every working house wifc's choice. For in- 
creasingly diet conscioiis urban dwellers, the bakers 
procluce a vast array of breads from whole wheat 
(more fitxej to more airy Italian or French white 
breads. Besides a number of types of sandwich breads 
and rolls, these are othcr products from east, west and 
the new world such a tortillas, won-tons, pitas, bagels, 
croissants, cousco~s and the popular pizza. There are 
dozens of  different kinds of cakes, cookies, doughnuts, 
crackers, and biscuits as our snacktime and dessert 
specialties, The flour crust on the fried fish, cutlet or 
patties add taste anid colour to these prodilcts. 

plain of the upper valley between Euphrates and 
Tigris. Egyptian murals unearthed from tombs along 
the Nile depict the whole process of cultivation of 
wheat from sowing to harvest by sickle. Roman and 
Greek mythology also has much to say about wheat. 
Although early civilizations heavily depended on 
wheat, it was probably not for bread as we know it 
today, because origindl forms of cultivated wheats had 
seeds too tightly enclosed in hulls that pounding, 
perching or boiling would have been necessary to re- 
lease the seeds. Such technology dcstroys the glu~cn 
which enables the dough to rise. Ncvcrtheless, it will 
not besurprising if one day an archaeologist finds clues 
to nlilling technology that would have enabled our 



ancestors to mill such primitive forms of gain, for they 
bave created such wonders in the past leaving us to 
ponder even today. 

There are about 20 closely related species which make 
up the genus of Triticum to which wheat belongs. The 
chromosome numbers vary from 14 in diploid primi- 
tive forms to 42 in hexaploid bread wheats having six 
sets of chromosomes. The intermediate tetraploicis 
bave four sets of chromosomes. It is believed that the 
bread wheat originated by the crossing of a diploid 
form with a tetraploid. Tetraploid wheats even now 
grown for .special products such as mackaroni's have 
higher protein content and could be the possible 
sources of genes for increasing the protein level in 
common wheat. 

Nutrition Value 

Nutritional content of wheat depends on the climate, 
variety and many other factors. Wheat in general 
contains more protein than rice or corn and averages 
to 13.6% . The major component is carbohydrate 
averaging about 72.5% which gives a steady supply of 
energy. 

The fibre in our bread along with those from other 
foods is undigestible but beneficial inhelping to lower 
the risk of heart diseasc and colon cancer. It helps to 
control diabetes too. The wheat folur contains about 
2% fibre whereas the bran, the fibrous covering of the 
kernel contains more than 7% fibre. The bran is re- 
moved in milling except in whole wheat flour which is 
a rariety in our country due to monopoly of certain 
companies that import whole grains of wheat for mill- 
ing. The bran contains not only fibre in greater 
amounts, but also the bulk of the B vitamins and trace 
minerals. 

The seed's embryo or the germ contains nearly all of 
the oils which are predominated by poly unsaturated 
fattv acids, mainly linoleic. These acids are the pre- 
cursors of prostaglandins, which help the body to reg- 
ulate its hormones. There are a number of vitamins 
and minerals which wc get in rciatively large quantities 
from wheat. There are the B vitamins thiamine, niacin 

and riboflavin which help in the he, cxbohydrate 
protein metabolism and their effiecienat use by the 
body. The trace metals like mbg~esinm and putasslum 
ape useful for the proper functioning sf the cardiovas- 
cular system, particularly the heart. Se?enirin helps in 
the protection of cell membranes. 

Gluten too has It's QlaaliEy 

Improved nutrition and quality of baked products dc- 
pend on the quality of the flour itself and also on the 
process baking. The flour quality can be imrsued by 
the use of advanced milling technology on ebe grains 
of improved varietes. Not only the total protein, but 
also the gluten part of it has captured the interest of 
plant breeders developing new cultivars. Glutera is 
composed of 100-200 peptides joined in numerous 
combinations that affect the nutritional as well as phys- 
ical properties of the protein. The two main constitu- 
ents in gluten are gliadins and glutanins. Recent 
developments in analytical procedures related to pro- 
tein chemistry have enabled scientists to detect bigh 
quality genotypes early in the breeding process. For 
example, reversed-phase high performance liquid 
chromatography help the breeders to identify gliadins 
which relate to baking quality in smal! samples, as 
small as half the size of a single seed. Thus? they can 
use the endosperm part nlithout the embryo to analyst: 
the gleadins and use the part containing embryo lo 
raise plants from seeds having high quality gliadins for 
multiplication. 

During the period of greer, revolution less attempts 
were made on the improvement of quality. In striving 
for high yields the protein seem to have decreased. 
This is because the increased yield was achieved 
through increased carbohydrate content in the seed 
which requires less photosynthates to produce than a 
unit of protein or fat. Nevertheless, there is substantial 
variability within bread wheat for protein quantity 
which is now extensively used by breeders. 

High-tech Research for Quality Improvement 

Recently biotechnolopsts succssfu!ly transferred a 
part of the rye chromosome that confers its high pro- 



tein in seed to bread wheat. This part of the chromo- 
some bas genes conferring resistance to rust disease as 
well. Due to higher protein in these wheat lines the 
area under wheat having the IRS rye chromosome ha.s 
increased in many countries. However, recent re- 
search has shown that the quality of protein from 
wheat see& carrying IWS rye chromosome is not of 
high quality as paare wheat protein due to the presence 
of Sealins which are &Rernt from the wheat proteins 
giiadim m-d glutenins. Research is now underway to 
decrease sealin production in these high protein 
wheats. 

Using chromatography techniques scientists have sep- 
arated glutanins with different molecular weights. Re- 
suits have shown that the glutanins of high molecular 
weights g i ~ e  greater strength and elasticity to dough, 
randking better breads and rolls. These properties un- 
able the yrcteiri to remain unaltered during the pro- 
cess of kneading. Further investigations have revealed 
that the disulfide bonds of glutanins can link one part 
of the protein chain to another part of the same 
glutanin chain. The dislalfide bonds also help to attach 
one giutanin to another, glutanin thus making a mesh 
of interwoven threads of protein enabling the bread to 
'rise' better. Identification of glutanin binding probes 
which cumpriqe of specific antibodies has enabled 
scienticas probe further into the structure of 
glutanings. This method is faster than others and is 
more accruale for testing the quality. Future research 
%ill be directed at modifying the glutanins to suit the 
requirements of bakers. At the moment, the difficulty 
is fhg. lack of information on the details of disulfide 
bonds which impart greater strength to glutanins. 
Computer simulation is one way of overcoming this 
problem. 

Standards Mso Change with Time 

For wheat grain importing countries like ours, it is 
important to know the standards that identify the qual- 

ity of the flour by testing the grain. The price is deter- 
mined by the hardness or softness and test weight, the 
weight of a unit volume of grain. 

Conventional methods of testing by colour, shape and 
surface structure are no longer good indications of 
quality due to the presence of a large number of cross- 
bred varieties in the international trade. Nowadays, 
the classification into standard classes is not a guaran- 
tee of the quality of the grain. 

Hard wheat is good for bread while white soft wheat is 
preferred for making cakes, biscuits, cookies, snacks, 
pastries etc. Unfortunately, there is very little choice 
for Sri Lankan bakers. With the fast sophistication of 
food industry in Sri Lanka, availability of different 
quality wheat flour will be a requirement in future, 
According to currently emerging technologies, near- 
infrared radiation is becoming a more objective a td 
dependable method for testing the hardness of wheat 
consignments. Another possible alternative is particle 
size classification of milled flour. Distribution of parti- 
cle size in milled flour is different in wheats of diverse 
origin and in wheats from different varieties and this 
can be related to the quality. 

The challenge to scientists in the developing world is 
not only to develop good standards for identifying the 
quality of wheat that is being imported in large quan- 
tities from wheat growing developed world, but also to 
attempt the transfer of genes ' esponsible for the 
breadmaking qualities of wheat to rice plant and other 
cereals that are widely grown in our countries. ' t is 
here that our officials responsible for disbursing re- 
search funds have to take bold decisions on funding 
biotechology research, as no developed country will 
help us in research that will lead to drastic reduction 
of wheat imports from their own countries, as wheat 
holds the key to their economic strength. 



FOOD FOR THE FUTURE : NUTPUTIQNAL I S S W  AND CONSIDERAIONS 

BWIYWNI SOYSA 
Director General 
Natural Resouxes Enetgy di Science Authority of Sri Lanka 

We are still striving to erase hunger and malnutrition. 
The global picture is a varied one. Estimates around 
the world have demonstrated the inequity of distribu- 
tion of food resources between the developed and 
developing countries. 

Although there is enough food to be shared around, 
one observes the mountains of butter, skimmed milk 
and wheat accumulating in developed countries, and 
cereals perhaps fed to animals, whilst millions starve 
in the Sahara and go hungry in Southeast Asia. 

But even within Southeast Asia, the food scarcity is 
unevenly distributed. The rich have plenty to eat and 
those below the poverty line go hungry. 

"Food for the Future" would not mean the same for 
East and West, for the underprivileged and the privi- 
leged. The rich foods emerging from industry rather 
than agriculture in developed countries pose innumer- 
able problems such as obesity, atherosclerosis, coron- 
ory heart disease and diabetes. These foods do creep 
into the supermarkets in our region and tempt the 
privileged, who too would suffer the same fate of 
overnutrition as enumerated earlier. 

But that is not what is foremost in our minds today. 
Since we should be considering hunger rather than 
overnutrition. My task on this occasion is specific to 
consider the nutritional issues of "Food for the Future." 

In this region, in many countries such as India, 
Myanmar, Bhuian, bangladesh, Nepal, Indonesia, Sri 
Lanka and Thailand, people have enofmous nutri- 
tional disorders. We constitute a quarter of the 
world's population. Yet this human capital lacks its 
real potential. 10.5 millions of children are born with 
a low birth weight; almost 100 million suffer from 

protein energy malnutrition; nutritional anaemias af- 
fect millions of pregnant mothers; blindness due to 
Vitamin A deficiency is seen in nearly 10 million chil- 
dren; and the mental sequelae of Iodine deficiency, 
seen in about 17 d i o n  people in this region, cause 
disability which cripple thousands of children, men 
and women. Their potential to be useful citizens in the 
countries of their birth is destroyed. 

The common factor running through the developing 
countries in this region is poverty and poverty begets 
hunger and malnutrition. It is in this background, that 
the forecasts for the future have to be made. Food has 
to be produced and distributed in the required quan- 
tities which could be purchased by all those who need 
r ,  

If my brief is to consider the nutritional issues the- - 
have to rise beyond my role as a health educatioxist. 
There was a time when malnutrition was treated solely 
within the walls of health institutions. Today nutrition 
considerations pervade a whole series of multidiscipli- 
nary approaches. And I will find time, only for a brief 
overview of food strategies for the future. My accent 
will be on food for the hungry. 

Food Production 

57% of the undernourished people in the world live in 
Asia and the Pacific. As a result of poverty they have 
poor access to food. It is a fact that those who produce 
food seldom consume it but sell it to balance their basic 
requirements. The poor farmer also lacks the capital 
for modern technology. The return that he gets for his 
produce is poor. Some agricultural practices have 
turned out to be harmful. Arable land is limited. 

Sri Lankan data shows that calorie intake rises GtB the 
size of landholdings. Only 15% of households in rural 
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areas are landiwi. Then landlessness alone cannot tion scheme in the area and an increased consumption 
predict poverty and undernutrition even in rural areas. of rice. 

Modern technology has rapidly improved food pro- 
duction. £jig$ yielding varieties of wheat and rice 
composed what was called 'the green revolution'. The 
rich farmers had acess to f e r t k r s  and pesticides. 
They d s o  had the modern farming "tools" and tech- 
niques. 

Nevertheless, developing countries too are expected 
to be suZcient for their requirements. We hear en- 
ajniwns in countries of this region for self sufficiency 
in rice. Yet others have to find foreign exchange for 
food imports. Natural disasters and political instabil- 
ity have affected their food production from time to 
time. 

Food Iiadusery 

Food Industry is not underestimated. In developed 
countries processed foods fill the market for the con- 
venience of consumers. In developing countries, the 
urban populations may create a demand for food in a 
convenient and reliable form but at low cost. For the 
rural poor, their indigenous crops could be placed on 
a market for processing and would be income gener- 
ating and even a source of employmnt. 

Food Consumption and Food Prices 

Some countries like India have adopted intensive ag- 
ricultural technology. Yet they have not conquered 
their problem of poverty. F A 0  has for many years 
tried to build in nutritional considerations into agricul- 
ture and food production. 

The Norwegian study in Sri Lanka snowed that the 
cultivation of rice by the farmers in the river basin of 
Kirama Oya in southern Sri Lanka had a positive effect 
on improving family income. Rice is important nutri- 
tionally as well as culturally. Rice is also considered 
an important cash crop in the area. It can be stored 
easily and can mitigate seasonal fluctuations in food 
availability. Improved child nutritional status was as- 
'sociated with the higher paddy yields with the irriga- 

There are similar reports from other countries e.g. the 
integrated rural development in India where a milk 
cattle scheme provided monetary assistance to pur- 
chase milk cattle as an income generating asset. Fam- 
ily income and food supply improved there with 
resulting improvement of nutritional status in children. 

These two examples among several other projects 11; 
the world prove the importame of income generating 
projects in improving food consumption among fami- 
lies. More food then must be equated with greater 
resources of materials and money available to the 
majority of people. 

However, this is not always so. There must be an effort 
to obtain the correct type of food. If increased income 
is translated into the purchase of non-food goods, the 
availability of food is limited. This has happened and 
programmes have failed with lack of attention to such 
details as the purchase of the correct foods as men- 
tioned. Among an educated population, nutrition may 
be a consideration in a decision on household expen- 
diture. Among others, more expensive nutrients may 
be fancied sometimes. In the Sri Lankan study in 
Kirama Oya, it was claimed that the fair level of 
women's education influenced the choice of food. 
Thus if women have some control over household 
expenditure, food would be given adequate and cor- 
rect consideration. 

Other studies too in Sri Lanka by the Food and Nutri- 
tion Policy Planning Unit, have brought out the role of 
women's education in improving nutritional status. 
Further, women headed households showed better 
nutrition than others. The intsahousehold distribution 
of food is important as well as the awareness that 
individual family members are vulnerable to malnutri- 
tion such as pregnant women and children. Some- 
times the wage earner gets the giant share at the 
expense of children. It wotild appear rational to them 
that he must be the stronger to maintain his earning 
capacity. This may be true enough. But the needs of 
growing children cannot be neglected. 



Next, the effect of an increased output of food must 
lfiflucnce the market supply so that there is a price 
reducing effect. This has to change food consumption 
patterns within households. Hence the price of food 
requires consideration. 

FA0 and the World Food Council have for many years 
suggested the build up of nutritional considerations in 
agricultural development. But in many countries, such 
planning is not necessarily given a thought. 

Household Food Consumption Patterns 

40% of Sri Lankan households do not consume the 
required calories. Food accounts for 74% of the total 
expenditure of households across the entire popula- 
tion. It approaches 80% for the poorest 20% of 
households (D. Sahn). It relates to the link up of 
poverty and hunger in a poor country. Sometimes, 
there is also a higher price paid per calorie and this 
reflects a shift towards more prestigious foods. This is 
very much the scenario in the urban area. 

Next, intra household food distribution is important. 
In any culture, mothers serve themselves last. Eut it 
has been observed by Edirisinghe et a/. that in Sii 
Lanka, although she eats last, she serves herself along 
with the other members of the family. This observa- 
tion could not be universally applied. Perhaps, this 
would be obtained in an educated setting. In poor 
families, it may be that the preschool child is deprived, 
mostly because he himself makes no bid for food. He 
is anorexic, retiring and not agressive. The oldcr ones 
are hungry and grab more than their fair share. In Sri 
Lankan studies, it has been observed that across the 
lowest socio-economic sector, the families with edu- 
cated mothers had the least manifestation of malnutri- 
tion. 

To mitigate this, on site feeding is proposed for the 
poorest of the poor. But such programmes are often 
nullified because the reaction then is to refrain from 
eating at home. Thus it ceases to be supplementary 
feeding and the diet continues to be inadequare. 

Whilst on the subject of food prices and food cen- 
sumption, an item of recent interest has been a new 

indicator providing an early warning drought monitor - 
ing system in areas of food shortages. This is of im- 
portance in the area of nutritional surveillance in view 
of the need for buffering of the poor to structural 
adjustment programmes. The market place is used as 
a sentinel site. A food related index which is appro- 
priate to the vulnerable groups would be the price of 
staple at the local market. This approach is based on 
evidence that sharp increases in the price of food lead 
to lower food consumption by the poor and hence a 
worsening of the nutritional status. Personally, it. 
strikes me as a laudable proposal advocated by the 
ACCJSCN. 

Livestock Production 

Livestock products can swell protein supplies espe- 
cially e E s  which not only provide income to small 
farmers like womcn but also are relatively inexpensive. 
However infections can cause heavy losses. Veteri- 
nary services can control disease and help in providing 
food for the future. 

Some governments have embarked on importing cattle 
for breeding exotic animals that finally fail to adapt to 
local climatic conditions. Breeding systems are better 
adapted for lo,cal animals. Strategies should support 
the cultural requirements of the community. 

Developing countries should expand their interest on 
this line utilizing crop residues and wastes for animal 
feed. 

Fisheries 

Fish provides an important source of animal protein. 
In coastal areas, fishing has been a livelihood for gen- 
erations. The traditional fisher folk are poor ar,d un- 
dernourished. Improvements in fishing technology 
are not available to them. Although in some countries 
of this regionr, this is most advanced as in Japan, in 
many countries these resources are dwindling. Thai- 
land has effectively developed inland fisheries. How- 
ever ,  most developing countr ies  require  the 
knowledge and expertise for the optimum use of ehcsz 
resources. Industrial effluents, fertilizers and pesti- 



-,ides pollute not only lakes and rivers but also the seas 
around the coasts. 

The best use of this resource has not been utilized in 
feeding the populations of this region. 
What is the role of food subsidies in providing food 
recess to people? 

The example of Sri kanka is illustrative. For many 
years there was a system of rice rationing which en- 
sured a just distribution of the local staple. This has 
hcen described by well renowned nutritionists as a 
nutrition intervention which has been unsurpassed in 
Sri Lanka. However, this had terrific economic reper- 
cussions. 15% of government expenditure in Sri 
I,;nnka went to food subsidies -- on rice, wheat flour 
anid sugar. 

?.-<3 r nus the food stamp scheme was evolved resulting in 
a substantial governmental saving. About 50% of the 
population are beneficiaries. It is not entirely satisfac- 
tory because there are leakages viz. higher income 
households have benefited to around one-third of the 
subsidy outlay. Further, some malnourished families 
tiave not received any benefit. 

Examination of the choice of foods shows that rice was 
the most popular. Other foods were wheat flour and 
bread, coconuts and sugar. Although milk foods were 
offered for the exchange of stamps, these were not so 
valued. 

Another problem has been that with inflation the real 
value of food stamps has diminished. In summary, the 
impact of food stamps has been marginal, from the 
earlier observation of 1,364 calories to 1,540 calories 
among the bottom 20%. 

Thus there is great scope for improvement of the 
design of the programme. However, this could incur 
political opposition. 

Food subsidies could be considered as temporary 
though important means to ensure that the poorest of 
the poor can obtain their nutritional requirements. To 
be cost effective they must be well targeted. 

In many countries, subsidized foods are available to 
the poor through fair price stalls. Such programmes 
have to go on for a while in developing countries. 

FoodAid has been the subject of much discussion and 
was an important agenda item at the SCN in the years 
when I was functioning as an Adviser there. Presently 
it amounts to ovcr US 2.6 billion dollars a year. 

In my consideration of nutritional issues, it must be 
stated that food aid has a defi i te  impact on nutrition. 
Food aid in cereals has declined and is perhaps at its 
lowest level but is marginally above the target of mil- 
lion tomes set by the World Conference in 1974. 

There can certainly be no controversy about emer- 
gency food aid which has flown into many countries 
affected by natural or manmade disasters. FA0 re- 
views World Food Security and has proposed a moral 
commitment to governments, non-governmental insti- 
tutions and individuals for ensuring adequate food for 
the future. 

Food aid can reduce the market price of food for the 
poor. It can provide thc means to market intervention 
programmes. Two such useful programmes arefood 
for work and supplementary feeding (Kennedy and 
Pinstrup Anderson). 

An example of this was seen in the Mahaveli Develop- 
ment Programme in Sri Lanka where the duration of 
supply of Food for Work was shown to be related to 
the nutritional status of the settlers. Thus a flow of 
Food Aid for two years was recommended to maintain 
a state of nutrition which was earlier found to be much 
lower than the national average. 

There are such reports from other countries too. The 
Bangladesh and IFPRI study however suggests that 
there is need to analyze this policy although the pro- 
gramme definitely revealed a reduction in indebted- 
ness during the food-for-work period. 

Certainly food aid must take questions of cultural 
acceptability of food and leakages into the locd mar- 
kets as points for consideration. 



Supplementary Feeding Programmes have also been 
reviewed by ACC/SCN with the discussion paper by 
Beaton and Ghasseimi. In Mexico, it had been shown 
that perhaps a critical increase of 100 grams in birth 
weight was achieved through antenatal supplementa- 
tion of mothers. In India too, the birth weight of 
infants born to mothers supplemented in the antenatal 
period was higher than those of infants born to other 
mothers. 

However, much criticism is levelled at these pro- 
grammes because of leakages and poor targetting. 
The beneficial effect cannot then be demonstrated. 
Supplementary feeding programmes have to go on 
until an alternative can be suggested. Their with- 
drawal could well precipitate more serious prevalence 
of malnutrition. 

Food Technology 

In earlier years, there was the emphasis given to pro- 
teins in food. Protein deficiency was highlighted. The 
protein Advisory group turned its mind to single cell 
proteins. Industry turned its interest to producing fish 
protein concentrates and their like. However, work in 
this region, specially in India, showed that in fact, there 
was only a marginal calorie deficiency in the diets. By 
correcting the calorie deficit, malnutrition could by 
eliminated. 

Most countries in this region are on cereal legume 
based diets. This is culturally acceptable to most of the 
religious comrnunitics in the region. 

The combination of rice and legume provides for an 
adequate array of amino acids which may be lacking in 
either alone (for e.g. lysine which is missing in rice is 
available in legumes). 

However, specially for children, they pose a problem 
of bu!k. Technologies that are simple yet reducing 
bulk would help to feed children the quantities that will 
meet their deficiency. 

Formulated foods have been produced at commercial, 
village and home level. haultimixes have been advo- 

cated on simple culinary techniques. !%%at is done at 
village level is the production of such mixes of ingredi- 
ents by local lonilLing as in Thailand. Even c o m e r -  
cially, extrusion processes have produced cheap 
formulations within the purse of poor working 
women. 

The International Soybean Programme (INTSOY) 
has popularized the extrusion cooking of beans fol- 
lowed by breaking down of the oil bearing tissues. The 
nutritional value is preserved without scorching and 
the antinutritiond trypsin -- inhibitor factor reduced 
by 90%. It is also free of the beany flavour. This 
protein rich meal with 6% residual oil minus 90% of 
trypsin inhibitor can fortify wheat flour. Soya rich 
bread could be baked. This work has been popular- 
ized in both India and Sri Lanka. 

Further, this soya meal can be mixed with maize which 
can be grown in Sri Lanka unlike wheat. Tbero are 
proposals to make bread following several such reci- 
pes using locally grown cereals and pulses. 

The accent in the past in agriculture was rice produc- 
tion. Thcre is new thinking in promoting lcgumes and 
pulses. 

Work in Baroda in India by John and Tara C;opaldas 
has been aimed at reducing bulk in gruels made for 
children by adding an amylase rich food (ARF). A 

catalytic amount of AKF, a germinating cereal flour 
added to a hot thick gruel was acceptable to children 
6 - 24 months of age. 

Calsberg Research Laboratory has produced weaning 
food with improved energy and nutrient density from 
germinated barely. 

These applicantions of food technology have practical 
application in solving growth problems in infancy this 
region. For instance, in Sri Lanka, malnutrition cam- 
mences after the sixth month in infancy dile to pooi 
infant feeding practices. Low cost weaning foods have 
tremendous application in this context. 

The concept of a formulated or blended food was 
developed in order to provide the specid dietary needs 



of the i d m t  over six months based largely on a mix of 
vegetable proteins. This was developed by the Central 
Agricultural Research Institute in Gannoruwa and the 
feasibility trials regardling use were done in our unit at 
the Lady Ridgeway Hospital for Children. The com- 
position iktld nutxitive values are as follows and a vita- 
rnh formulation was added. 

Ww Materid h;ampooitionf%) Proximate Composition (%) 

Rice flour 48.5 Moisture 4.82 

Soya flour 30.4 Protein (N x 6.25) 20.69 * 
Green gram flour 10.0 Fat 8.40 

Sugar i0.0 Fibre 1.28 

Vitamin mineral 

?remi:< 0.8 Total Ash 2.57 

Carbohydrates 62.20 

(By difference) 

* 
(2.5% Linoleic acid) 

Net protein utilization was 79. This was used on basis 
attending our 'Well Baby Clinic" (follow up afer birth) 
and found to be satisfactory. 

Several other formulations would be available from 
international recipes. The initial growth failure could 
be stemmed with the use of such foods. 

Food Fortification 

Micronutrient deficiencies in this region such as iron 
and iodine can be swept away in one swing by food 
fortification. 

Fortification of a carrier like salt is possible by spraying 
with iodine whilst in the crystallizing process. In Sri 
Lanka, there is a cultural practice of washing kithchen 
salt before use and thereby any coating of salt with 
iodine could be lost before use. However, it could be 
well incorporated into salt whilst crystallizing, and this 
technology has been used in a project area with en- 
demic goitre. However, unless all salt is so prepared, 
it is difficult to demonstrate results even in a project 
area covered with an education programme. The poor 
who really need iodine will still choose the cheaper 
packet of noriiodlied sdt. 

Endemic areas of goitre in India and Nepal are also 
working with iodised salt to solve large problems of 
endemic goitre and cretinism. 

However projects sf iron fortification though laudable 
in preventing nutritional anaemia in pregnancy have 
not been as popular. 

In Brazii, Vitamin A deficiency was solved by the 
fortification of sugar. However, there has been no 
such interest in this region, though other Vitamin A 
programmes such as megadoses and educative pro- 
grammes on the value of dark green leaves and yellow 
fruits and vegetables are constantly receiving atten- 
tion. 

Food Contamination and Safety 

Food for good health must not only be available in 
sufficient quantity its nutritional content must be ade- 
quate. It must be safe for consumption by safe guard- 
ing it 'from contamination with infection, with 
herbicide and pesticide residues, pollution duringpro- 
duction, processing storage and distribution. 

The causation of food borne diseases include mycotox- 
ins and additives which are carcinogenic agents. Di- 
arrhoea initiates and intensifies malnutrition. 
Agricultural and economic implications of food pro- 
duction include the development of protein rich foods 
based on peanuts, cotton seeds, soya and other plant 
sources for the alleviation of malnutrition. Basically, 
good harvesting, drying, handling, storage, transporta- 
tion and distribution procedures prevent the forma- 
tion of mycotoxins. 

Food safety also includes clean food vending through 
migratory and street vendors, hygienic take away food 
parcels and mass catering ventures. 

The work of Codex Alimentarius, FA8 and WHO 
extend to food standards for industry, labelling for 
better information and choices, and prevention of 
dumping of contaminated or substandard foods. 

W8 estimates that only a fraction of global food 
borne disease is recognized. Water certainly is incrim- 



hated as the source of transmission of diarrhoea. But 
food is now considered as a souxe  of diarrhoea. This 
asyect has been amplified with poor and unscientific 
deep frreezing. Chicken and other poultry can harbour 
salmonella inside the carcase if not correctly frozen. 
Storage of cooked products along with raw meats can 
be another cause of contamination. Food habits have 
changed even in the developing world, resulting in 
food borne disease due to mistakes in handling and 
storage, for example of fast foods. 

Contaminated animal feed can also lead to an increase 
in food-borne diseases. 

Health education on food handling and the standards 
expected by consumers must be well publicized. The 
provision of food inspectors and legislation on food 
safety cannot be prioritized in poor countries. On the 
other hand, chemical contamination can be prevented 
by enforcing legal standards. In actual fact, the haz- 
ards in food are mostly the result of poor food handling 
rather than by chemical agents. Primary health care 
workers need to educate families not only on nutri- 
tional aspects but also on food hygiene. 

Almost every form of food processing including chill- 
ing and deep freezing marginally reduces the content 
of vitamins, proteins and fats. But processing makes 
larger amounts of food edible. Hence finally the dis- 
advantages are offset by the advantages. Variety in the 
diet ensures good nutrition. The public outcry against 
preservatives has introduced the risk of earlier spoil- 
age. Good packing reduces the risks of bad food 
handling. However costs of better packing prevent its 
wider usage. Foods of this nature are widely available 
for the affluent but would not be relevant to those living 
marginally in hunger. 

Women and Nutrition 

Today's programme designed by F A 0  has been 
around -/omen. Our chairperson and the women sci- 
entists have been selected to compliment the role of 
xomen. It is an opportunity too to stimulate women 
iarmers. I have recently written about nutrition for 
women the specific needs through their lifespan 

women are not only reproducers, they are the produc- 
ers of food in all aspects and in many ways. 

The resurgence of interest in traditional values such as 
health foods has recaptured an interest in breast feed- 
ing. Human milk is the first food for the human species 
and its value is unique. Thus in any discussion of food 
and nutrition, human milk must have pride of place. 
But it is the nutritive value that tends to be assailed by 
modern industry. This is not the occasion to enumer- 
ate all its advantages. Let its emotional and im- 
munological value suffice if not its economical value 
for the whole world. Imagine for a moment if human 
milk did not meet the nutritive requirements of gener-, 
ations of infants, what a crisis would occur; 

A working woman with access to enhanced economic 
resources could provide nutritious foods, especially 
the more expensive protein sources. It need not nec- 
essarily be so, if she spent her money on find clothing 
and prestigious processed foods, not of nutritive value. 
This same economic strength could be used with ad- 
vantage in decision making at home level. She could 
with acquisition of knowledge of nutrition spend her 
money wisely on better food and nutrition for the 
family. She could even improve her culinary skills-for 
better storage, preservation and household processing 
of food for the nutritious benefit of her family. 

It is the woman who often looks after [he home garden 
and the kinds of food poor people eat. In their ab- 
sence, this resource would be lacking leading to poor 
family nutrition. They grow tomatoes, egg plant, 
gourds, pumpkins, various kinds of beans, yams, green 
leaves. They provide a rich source of Vitamins A and 
C, additional amino acids and calories. Women plant 
cassava in Nigeria and Indonesia and this is a good 
source of calories to fill that gap in the average devel- 
oping country diet. Cassava is the best crop for poc: 
soils; it grows with minimum or no attention. Tradi- 
tional cooking practices such as grating make cassava 
more protein rich than urban nutritionists realize. 

Women in rural areas have also been gatherers of wild 
plants and fruits, which can be a most vital reserve in 
times of drought. 



Women are engaged in f~hing in revers and streams. 
Women dry fish, smoke vegetable and animal produce 
and even trade these in open markets. 

Women are primarily respdnsible for small animals 
such as chickens, ducks, goats, and even pigs. They are 
kept in the home compound. 

Milk is also handled by women. They make curds, 
whey and cheese, and may not only engage in trading 
these but use them for bartering for food. This is a 
useful practice for poor communities because certain 
individuals may favour producing a particular com- 
modity; whilst others have another preference. It is a 
practice that could be encouraged within a commu- 
nity. 

f ael is expensive but is crucial for culinary purposes. 
It is often the limiting factor for efficient purification 
of food, including that of infants of children. It cannot 
be overstressed that a household cannot economize on 
this procedure but rather reduce or combine the vari- 
eties that are cooked for a daily meal. 

Alternative technology suggested for conservation in- 
clude fuel efficient stoves, hay boxes, biogas, solar 
cookzrs and local adaptation of pressiire cooking. 

Simple culinary technology that preserves the nutri- 
tion value of foods must be a further point of import- 
ance in this area. Soaking of legumes obviates any 
unpleasant beany taste. It also reduces the time and 
fuel spent on boiling. Roasting and rolling with a 'pin' 
removes the husk of green gram and reduces the pos- 
sibilities of indigestion. Many varieties of cassava have 
hydrogen cyanide which is removed by granting, drying 
or leaving the pan open when boiling. 

Parboiling of cereals preserves certain nutrients that 
are otherwise lost in pounding and milling. One-sixth 
of the total rich rice produced in the wor!d is 
parboiled. Thiamine is thus retained. Drying in the 
sun hardens the outer coat and makes it resistant to 
insects. On the other hand, if moisture is retained, 
aflotoxins can be produced. 

Fermentation of cereals, beans, starchy roots, fruits 
and vegetables is common in Asia and the Pacific. 
These processes improve the nutritional value and 
digestibility. Toxins are reduced or destroyed. 

Changes are coming slowly. The first Asian household 
nutrition appropriate technology (proceedings com- 
piled by Ron Israel -- sponsored by Sri Lanka Govern- 
ment, IUNS, AID, UNICEF and INCS) brought 
together suggestions for technologid improvement 
and research in the areas of family food gardens, food 
storage, processing, preparation, preservation and cu- 
linary technology, weaning foods and appropriate s u p  
plementation technolgy and  food sanitation. 
Recommendations were developed on policies and 
programmes, training, information exchange and net- 
working. On this occasion, Jelliffe and Jelliffe re- 
marked: 'Recent years have shown increasingly that 
many long establised practices in rural communities 
have benefits which have been under-appreciated. 
For example, the traditional rather unkempt-looking 
multi-dimensional gardens in many tropical areas rep- 
resent not only important sources of many additional 
nutrients to the family but also can help with income 
generatrion, can be self-sustaining as regards soil fer- 
tilization, can supply some food for domestic animals 
and can help improve the attractiveness of the sur- 
roundings. They are, in fact, self-sustaining scientific 
systems based on hundreds'of years of practical expe- 
rience. Modern science and traditional science are 
complementary. This is the case with regard to what 
has been termed "household appropriate technology." 
That is the technology needed to improve the small- 
scale production of foods in hime gardens, for storage, 
preparstion, cooking and serving of foods at the family 
level. For example, the huge losses of cereal grains and 
legumes to rats and insects after harvesfmg can be 
greatly diminished by scientific, low cost im- 
provements to small traditional home granaries -- the 
effects tjf which can then be tested scientifically.' 

'In addition, domestic "task analysis" can employ the 
scientific methods previously used by industry and 
cultural anthropologists to assess a village mother's 



activities, especially time and hard labour, in the com- 
plex sequence that goes into collecting, preparing and 
storage of appropriate f o o ~  mixtures for young chil- 
dren.in poor circumslances.' Capita1 intensive tech- 
nology will not help them for decades. It is the 
coxnmunity control over local resources which must be 
nurtured to give women self-reliance. Thus policies 
and programmes seeking to improve the nutrition sta- 
tus of the world's poor must acknowledge the signifi- 
cant role that is played and can be played by women at 
the domestic level. Ir is when 'Cinderella evolves from 
her ashes' that being freed from household drudgery, 
she can have better access to education, health and 
family planning. 

The time is ripe now for third world researchers to look 
at their own traditional cultures that can produce in- 
novations in a style appropriate to a non-industrid 
society. Community developmental models are redis- 
covering the potentialities of folk knowledge. 

What is more opportune is to give women the training 
to redesign the traditional mechanical devices. 
Women have creative skills and they must be included 
in modifying these tools that will reduce their own 
workload. They could contribute to reduce post har- 
.vest losses through rodents, insects and moulds. 

Future Strategies for Food 

My thoughts have already intermingled the present 
with the future; continuing in the same vein and focus- 
ing first on women and nutrition considerations, one 
has to create awareness among women on their future 
rolc. Most of the families who need help are already 
living to the limit of their resources. Extension work- 
crs may have enthused and motivatec! them. But they 
need 'seed money' to provide the initial subsidy to 
allow the new ideas to take root in the community. 
This is where poverty alleviation programmes such as 
that in progress in Sri Lanka colild produce income 
generation without creating too much dependence but 
stimulating local initiative and full commxrnity partici- 
pat ion. 

Wutritiorlists who try to improve the ancient arts and 
sciences must ]lot lose sight of the connection between 

the various technologies. The developmcnt of a home- 
based weaning food is dependent on existing fuel re- 
sources and food hygiene in the home. In fact, 
education on all aspects of food hygiene in preparation 
and storage must reach all Bevels of society. 

Addressing women farmers, the advocacy of using 
green leafly vegetables as a potent source of Vitamins 
A and Cis dependent on adequate water for its bloom. 
Home gardening may not be easy to introduce and 
requires a relatively long-term.investment of labour 
which has to be shared within the family, perhaps 
within the community. But it is a key intervention for 
food for the family and provides a basis for self-reli- 
ance, self care and is away from crisis-oriented actions. 
A garden of 500 square metres will contribute a signif- 
icant amount of household needs in a multifaceted 
fashion. 

Task analysis must be emphasized in making house- 
hold nutrition technology as a pragmatic component 
of nutrition education. In some quarters there is tesis- 
tance to training women in nutrition and it is looked 
upon as a stalemate. It is an interdisciplinary interven- 
tion combining the work of home economists and 
social scientists. The time and energy women spend 
on these food related activities must be studied in their 
correct perspective of the social obligations and life of 
the family. Some of these activities are seasonal, such 
as harvesting. Brandtzed reports that women spend 
hours on food processing, pounding and cooking. 
Therefore modern practical inputs into this area must 
compose a part of nutrition education of farmer com- 
munities. 

There is an overemphasis on food taboos. Sai slams up 
as follows: "Although taboos and avoidances are in- 
teresting, it is not clear that they have an adverse 
influence on overall nutrition." Nevertheless, it is not 
unwise to include in nutrition education, aspects of 
food in pregnancy and lactation, the use of collostrum 
and dispel fears in the minds of mothers about aspects 
of infant feeding. 

Womeia farmers toil unpaid and pcrhaps acknowledge 
only o- occas:c~ns such as today -- the World Food Da y 
-990, FAO, Bangkok. Women farmers need thc new 



thdlnolog and sannot be excluded from participation 
in the modernization process of agriculture. As in 
Taiwan young women must be intergrated into rural 
devejo]pment and agriculture. Women are less likely 
to siphon off income towards non-essentials and pres- 
t.ige enhancing goods. 

Mumar states &at in small-holder agriculture, pro- 
grammes that recognize the importance of women's 
activities in agriculture, their knowledge and their de- 
cisions, productivity and gains increase. If women's 
roles are not recognized, women become marginal 
participants in the agricultural process as they are not 
able 20 increase their productivity. We therefore hail 
today's recognition of women farmers as a signigicant 
step FA8 has taken towards the future. Agricultural 
planners have to organize appropriate training for 
wornen as well as support services'in order to provide 
opportunities for productivity of food in their small 
way. 

Sientific developments promise great strides in in- 
creasing the world food supply. Genetic engineering 
will revolutionize food production. But the question 
is whether food at that price will be available to the 
hungry in the developing world. Certainly a switch 
over to the scientific advances may be out of reach of 
poor countries. 

Inter cropping and mixed cropping could favour nutri- 
tion. It has been stated that the most significant nutri- 
tional impact of agricultural research would be in 
changes in Eood prices and food availability rather than 
through the  nu t r i en t  composi t ion of grains 
(Swaminathan). Though international developments 
of high yieldingvarieties have produced improvements 
in the protein content of rice, countries like Sri Lanka 
lack fertilizer. Price hikes in fertilizer cannot always 
be matched with subsidies for poor farmers. Hence 
the local proposition is to think of moderate yields with 
moderate inputs. 

Even improvements of rice straw have great possibiii- 
ties for animal fodder in pastoral communities. 

Swaminathan proposes the enlargement of tRe con- 
cept of food security into nutritional security by a three 

pronged approach of higher productivity and lower 
price, appropriate changes in cropping and farming 
systems and planned nutrition interventions. 

Population Demands 

We have already stated that global food production is 
sufficient for the world's population. We are mindful 
of the inequityof distribution. The large population ia 
this region have no reserves of cultivable land. Effec- 
tive population policies have to keep the head count 
down to equalize tbe food requirements of the future. 
UIWPA forecasts however are pessimistic. 

Large countries in this region like China and India with 
different political system have tried to avoid famine 
situations. India's success in self sufficiency have 
staved starvation but yet there is malnutrition. China 
has guaranteed some food to all. 

Whatever the political system, governments have to be 
committed to afoodstrategy. The WorldFood Security 
is defined as ensuring that all people at all times have 
physical and economic access to the basic food they 
need. 

In reducing malnutrition the following need attention: 

i) efficient marketing and distribution systems in 
relation to food consumption and nutrition. 

ii) reduction of post harvest losses. 

iii) infrastructural needs for food storage, transport 
and distribution. 

iv) stabilization of consumer prices. 

v) market information system for farmers and con- 
sumers. 

vi) food consumption programmes like "food for 
work, home gardens. 

vii) food subsidy alternatives. 

viii) nutrition education and training. 



ix) integrated nutrition health packages. 

x) food fortification programmes. 

It was the World Food Conference in 1974 that high- 
lighted the nutritional considerations in agricultural 
development. Until then the malnourished were left 
in the care of paediatricians like me. Now a host of 
disciplines have combined through the United Nations 
to save the hungry. Through the annual F A 0  World 
Conference compaigning against hunger and poverty, 
the world community responds to famine situations. 
But the chronically undernourished remain within our 
region and my shores. 

The problems of the present command so much of our 
time, our patience, our efforts, that we might appear 
to be unprepared for future developments. There are 
many challenges many of us in this region will have to 
face. It is only by joining hands across the oceans that 
countries can resolve the questions for the future. It 
requires more than moral commitxnent. The hopes of 
the World Food Conference may then come true. 
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FOOD AND THE WELL BEING 

u. S-AJEEWA 
Department oflsood Technology 
University of Peradeniya. 

The importance of ensuring a nutritionally adequate 
diet for the well being of the human was understood 
by early man through experience and it has been fur- 
ther emphasized by different religious leaders a few 
thousand years back. During evolution of life, the 
availability and diversity of the foods in the environ- 
ment played a key role in setting the evolutionary 
patterns of plants and animals. Food is a part of the 
.human culture. The food culture include the type of 
food components derived from plants or animals, the 
storage, processing and cooking methods applied in 
their preparation and the patterns of consumption. 
Thus a change in cultural habits inevitably lead to 
changes of food consumption patterns. The diversity 
of food preparation and consumption patterns one 
observes today is the end result of such cultural 
changes. 

As man moved from the food gathering habit to food 
producing habit 10,000 years ago, he started searching 
for methods of storing and preserving his produce for 
a more convenient life. He next moved into a period 
of use of tools and new technologies to change the 
appearance characters of foods towards much more 
attractive features. The populations that started mi- 
grating into urban centres got attracted more towards 
processed foods for convenience and as a means of 
saving time. With these changes in life styles of hu- 
mans the culturally significant features of the tradi- 
t iona l  meals  were  r ep l aced  by commerc ia l  
characteristics. Food production and processing is a 
commercial operation today. In present day food pro- 
cessing, concepts such as profiteering and imparting 
attractive sensory attributes occupy a more important 
position than nutritional quality and well being of the 
consumers. The high pace of activity, and decreased 
leisure of modern life that resulted from urbanization 

has attracted the man more and more towards ready- 
to-eat foods. Foood production has become a multi- 
national profit oriynted engagement today. 

The role played by food in well being of humans is 
complex. It is necessary to examine many aspects of 
foods in understanding their role on the well being of 
the humans. The types of nutrients as well as the 
amounts of nutrients required by an individual need be 
understood initially. The concentrations of these nu- 
trients present in different foods should be identified. 
Based on these information the optimal amounts of 
food items that could contribute required levels of 
nutrients to a meal need to be determined. This infor- 
mation alone is however not sufficient. The methods 
of assimilation of foods in our body, the interactions 
between the food components, and the therapeutic 
effects of the food components on the human body too 
need to be understood. 

A food could be defined chemically, as a mixture of a 
few hundred thousand compounds in a predetermined 
proportion. These compounds forming into cellular 
or tissue patterns incorporate a variety of other fea- 
tures into foods. 

The composition of foods and its metabolism by hu- 
mans is understood scientifically today with the assis- 
tance of a variety of techniques developed by the 
chemists, the use of modern and sophisticated analyt- 
ical tools coupled with developments in the science of 
nutrition. Based on these observations a synthetic diet 
containing 44 essential chemicals has been designed to 
meet all the nutritional requirements of the human 
body. However, the important issues to be addressed 
here include whether these chemicals do not react with 
each other and whether the chemicals bahave in the 
same way as from a natural foods, on ingestion. 



With further developments in nutritional science, the 
scientists classified different chemical constituents in 
the foods based on thc role they play in the human 
body. In this classification the food components are 
categorized into three groups as energy producing, 
body building and protective foods. With the intro- 
duction of this classification, the role of the food con- 
stituents that do not contribute directly towards the 
above functions lost their significance in our mind. At 
one time, the presence of fibre in foods was considered 
and unimportant feature as fibre does not contribute 
towards energy, body building or protective functions. 
The Western populations moved into the habit of 
consuming only those foods contributing one or more 
of the three nutrient groups. Research carried out 
later on the high incidence of colon cancer among the 
Western populations compared to the African popu- 
lations made scientists realize the importance of fibre 
in diet. The fibre considered unimportant so far was 
found to play a vital role in the well being of the 
humans. The West is accepting rapidly the high fibre 
foods today. The ability of the fibre to keep some of 
the toxic food constituents bound without releasing in 
the gut and the slow release of certain nutrients at a 
rate best to be assimilated contribute much towards 
better health. The habit among Sri Lankans to con- 
sume highly polished rice (Containing little fibre) and 
attraction towards sensory attributes of food have es- 
tablished barriers in moving towards a better health 
th~ough the foods. This inevitably results in unhealthy 
life. 

As an alternative to the chemical concept of energy 
producing, body building and protective foods it may 
also be appropriate to reach for the nutritional needs 
through a food concept by inclusion of foods repre- 
senting the six important groups, fruits & vegetables, 
meat Sr fish, dairy products, grains & pulses, yams & 
other starchy foods (carbohydrates), and eggs in the 
daily menu. Our traditional foods include compo- 
nents important for our well being, beyond what is 
described chemically under the three main food 
groups identified above. Recent research carried out 
in Sri Lanka has shown the presence of anti-cancer 
constituents in the bay leaves (Karapincha) which was 

considered only as a natural flavowing agent the 
snake gourds (Pathola) and bottle gourds (Wetakolazj) 
have been found to contain hmuraolosm;llly hporb- 
ant anti-body generating constituents. Therapeutic 
value of the sulphur containing compounds in gaEc is 
well recogxiized. Such constituents in foods play avital 
role in developing resistance to disease causing germs 
and minimizing disorders leading to well being of the 
human beings. 

It is believed that increase of food production and 
increase in pawchasing power of the human divert them 
towards consumption of nutritionally rich foods for a 
healthier life. But, what is happening is conttaryto this 
belief. Increase in income and increase in food pro- 
duction have in one hand has developed a tendency 
among humans to purchase more attractive and mostly 
less nutritious foods. On the other hand increased 
purchasing power has exposed the man to foods which 
are at times rich in antinutritional chemical constitu- 
ents added purely to improve the sensory attributes of 
foods. Some of these constituents which harms the 
organs and change the normal metabolic mechanisms 
in our body reesult in nutritional disorders. Consump- 
tion of such foods, as well as large quantities of nutri- 
tionally rich foods have caused increased incidence of 
diseases of the affluent such as heart disease, diabetes, 
high blood pressure, obesity and cancer among the 
present day Sri Lankans. In the developed countries 
the people are adopting new controlled food habits in 
an attempt to move away from such diseases. The food 
technologists today are more concerned in producing 
foods containing less sugar, less salt, less carcinogenic 
substances and in developing technologies to minimize 
or remove such constituents from foods. Continuous 
vigilance and agitation by the consumers and introduc- 
tion of more stringent food regulations have helped in 
diverting the populations in developed countries to- 
wards more healthy foods. 

In planning new meals and menu as well as in process- 
ing new foods, a ratio of about 60% carbohydrates and 
30% fat as energy sources is considered nutritionally 
best. The consumption of partly refined sugar, and 
unpolished cereals as well as partial replacement of 



saturat::d fats in foods by polyunsaturrated fat have 
opened avenues for better living through nutritionally 
more acceptable foods. 

The food consumed by a person should be appropriate 
for his or her level of life processes and the activities. 
During pregnancy, more food than what is needed for 
a normal life should be made available to meet the 
changes occurring in the body. More calories are 
needed to meet the daily requirements. The food also 
sl~ould supply more calories to be stored as fat in the 
body for future needs during lactation. To meet tnese 
demands higher consumption of energy producing 
foods, as well higher doses of folic acid and iron need 
to be supplied. During the growth of an infant, it is 
xncre appropriate to give breast milk rich in the protein 
Xactalburnin than cow's milk rich in the protein casein. 
The Bactalbumin provide constituents essential to gen- 
erate anti-bodies for efficient irnmunie activity leading 
to a healthy life. Gradual introduction of solid foods 
to a child after 10 months lays the foundation early for 
a healthy life. 

It is difficult to prevent children getting attracted to- 
wards foods with high sensory appeal displayed in the 
markets today. Such foods result in early exposure of 
the body to unlimited amounts of saturated fat as well 
as frequent ingestion of sugar. The latter leads to 
dental caries at an early age. Unlimited exposure of 
children to various chemical additives such as syn- 
thetic colours, and flavouring agents is not a good sign 
for a healthy life. At middle age, avoiding animal foods 
containing high concentrations of saturated fats and 

+olesterol would cause much benefits towards a dis- 
ease free life. Similarly, it is essential specially for 
females to obtain their calcium requirements as far as 
possible through natural foods. Research has shown 
that metabolism of vitamin B6 and folic acid is sup- 
pressed during use of oral contraceptives. During 
such period attention to consume more of these essen- 
tial constituents through foods is vital. 

Insufficient intake of food components essential for 
well being of the body through diet, due to economic 
or health reasons or due to heavy consumption of 
synthetic foods results in poor nutritional status. It is 
our duty to take steps to prevent undernutrition among 
children right from the early stages of life. One could 
observe the poor nutritional status of the children in 
most of the rural areas in the country. In Sri Lanka, 
growth charts of children are maintained in almost all 
the households, even in remote areas by the public 
health workers. Most of the charts very clearly indi- 
cate that the rate of growth of the children decrease 
around the age of one year. It is unfortunate that no 
effective attempts what so ever are taken by the par- 
ents or the State to save the children from this under- 
nutrition situation. The damage that occurs due to 
undernutrition in building a healthy and intelligent 
nation is irreparable. It is our responsibility to avoid 
unernutrition among the population, specially the chil- 
dren. 

Selection of appropriate foods to meet the require- 
ments of different stages of life, from birth to death, 1s 
a must for the well being of the humans. 



FOOD PROCESSING AND SAFEGUmDHNG 

Milk curdles, meat and egg putrefy or get rotten mould 
is formed on bread, fruit juices ferment. This change 
in food and drink produces toxins or poisons caused 
by the presence of certain micro-organisms which in 
turn cause servere illeiless often termed as food poi- 
soning. These micro organisms like bacteria, moulds 
and yeeasts have one speciality-they grow arid repro- 
duce very fast. Qne milli-litre of fresh milk (about 16 
drops of milk) has about 4,300 bacteria. With refrig- 
eration, the count of bacteria remains a almost the 
same for 48 hours. But at 150 C centigrade this num- 
ber grows to  over 1.5 million in 24 hours, 35 million in 
4 3  hours, and almost 10 times this figure in 72 hours. 

People generally think that putrefied food czfn cause 
food poisoning. But the fact is that putrefaction does 
not ordinarily produce toxic substances. In many parts 
of the world rotten meat is considered a delicacy. 
Rottell eggs are eaten insome countries. Some foods 
in themselves contain prtrefactive bacteria. At the 
same time, food that looks good may n.ot actrally be so, 
since some bacteria do not create any external change 
when they grow in meat, fish, vegetables dairy and 
poultry products. 

In some cases when food goes bad, it produces only 
minor changes in colour, flavour, odour or texture. 
But in other cases changes are more substantial. 

Most food and drink can be preserved for varying 
periods of time by refrigeration and some of these for 
longer periods in frozen conditions. There are, how- 
ever, other ways to safeguard food and drink from the 
attack of micro-organisms-like smoking: salting and 
canning. 

Just as living being not only survive but also thrive in a 
healthy and favourable environment bacteria also 

grow and multiply in a conducive atmosphere. If bac- 
teria do not find the enviromenrt favourable they die. 
This is exactly what is done through the food preser- 
vation process. 

Fresh fruits and vegetables can be stored in refrigera- 
tors for limited periods. Rut when f0o& are frozen, 
not only do they become less perishable, but their 
original freshness does not undergo much change. 
Frozen foods can be stored for long periods. For 
example, various meats can be kept good in refrigera- 
tors from one to three weeks, but cau4 be preserved in 
frozen conditions sometimes upto eight months. Pod- 
try products can be stored in refrigerators for a week, 
but preserved upto one year when frozen. Fish can 
remain fresh with refrigeration upto a week at most but 
by freezing it can be preserved upto one year. Fresh 
fruits and vegetables are living organisms. 

They respire or breathe and while doing so give out 
carbondioxide and water. As a result heat is generated 
and that is why most fresh fruits and vegetables cannot 
tolerate long periods of refrigeration. Often their 
chemical composition undergoes a change. 

Safeguarding the 'health' of food products through the 
process of freezing is not new thing. Frozen fish and 
meats were available in the Uflited States towards the 
last quarter of the 19th century. 

Whatever be the method used for the freezing process, 
the basic principle is to freeze food products as quickly 
as possible. The faster the method, the more fresh the 
food will preserve. Losses in nutritive value of frozen 
food and drink are negligible during the freezing pro- 
cess. Fruits retain their high vitamin C content. Fish, 
meat and cereals maintain their high nutritive value. 
Preservation of food and drink through excessive heal: 
is done by pasteurisation or by canning. 



Name fafter Louis Pasteur, the famous French chem- 
ist-cum-bacteriologist, pasteurisation in very simple 
terms means subjecting food items to high tempera- 
tures and maintaining them at that for long perods in 
order to kill moulds, yeasts, bacteria and other harmful 
micro-organisms. Normally the process of pasteurisa- 
tion is applied to fruit juices, fruits and bottled fluid 
milk. Such food items are pasteurised in containers as 
well. 

Canning, on the other hand, is normally done after the 
food is sealed in containers or cans. Foods are pre- 
heated before being put in cans or containers in certain 
cases only. In the process of canning, the sealed con- 
~ainers containing food are subjected td heat treat- 
ment so as to make the food sterile. Since heating can 
catss: changes in the flavour, colour or 'look' of the 
food the heat process during canning is done at low 
temperatures. 

Higher temperatures are required for processing non- 
acidic foods like vegetables, meat, fish, poultry and 

0 milk. These high temperatures ranging from 115 C 
centigrade to 120°C centigrade are obtained by heat- 
ing under the pressure of steam. 

There may be some loss of minerals or vitamins in the 
process of canning, but it has been noted that canned 
foods generally have a higher nutritive content and 
food value than fresh foods prepared at home. The 
reason is mainly that canning factories get food items 
directly from the source (whether it be growers, breed- 
ers or planters), and then process it under carefully 
controlled conditions with the minimum delay. Food 
procured from markets is seldom fresh, as it takes 
several days for fresh fruits and vegetables to reach us 
after they are harvested. This length in time elapse 
results in nutritive loss. 

Sugar and salt are very important chemical preserva- 
tives. Anything containing 65 per cent or more sugar 
does not allow the growth of moulds, bacteria and 
yeasts. To make doubly sure of food preservation, 
products containing 65 to 70 per cent sugar (like jams, 
jellies etc.) are mildly heated in sealed tans or contain- 
ers. 

Salt is used as a preservative for meat and fish and 
certain vegetables. Although salein itself does not de- 
stroy bacteria, it keeps the bacteria causing decay 
under control. When some vegetables are treated in 
brine (which is the other name for salt water) lactic 
acid is formed which starts a sort of fermentation 
action. Tbis also helps in food preservation. 

Smoking is another way in which food can be, pre- 
served. After salting, some foods like fish and meat 
are smoked by subjecting them to smoke created by 
the partial burning of wood. Smoke kills micro-organ- 
isms that come in its contact. 

Besides sugaring, salting and smoking, the most com- 
mon method employed in preservation is by the use of 
acids. The most commonly used acid for this purpose 
is acetic acid (vinegar). This is an essential ingredient 
in the preparation of salad dressings, pickles and 
achars. The discolouration of certain frozen fruits is 
stopped by the addition of ascorbic acid. The growth 
of certain micro-organisms is prevented in foods like 
carbonated beverages, pudding powders, gelatin des- 
serts by the addition of citric acid, lactic acid (present 
in sour milk) or tartaric acid. 

Certain chemicals like sulphur dioxide, sodium benzo- 
ate and antibiotics afe also used in the food preserva- 
tion process for certain dried fruits, fruit juices and for 
prolonging the cold-storage life of pultry etc. How- 
ever, the use of some of these is prohibited in a few 
countries, like the United States and Canada. 

The removal of water from food creates an environ- 
ment in which microbes cannot multiply or grow, thus 
saving it from decay. 

Today modern technology employs the use of dehy- 
dration which simply means the removal of water 
under controlled humidity and temperature condi- 
tions, unlike the old sun-drying or shade-drying sys- 
tem. Today many dried and dehydrated foods are 
available. 

In certain cases, the water content is removed only 
partially and the product made into a concentrate. 



The most common example is condensed milk which 
is just a concentrated form of milk with a partial water 
content and sugar added to help preserve it. 

Preservation by fermentation is another method which 
is commonly used. Lactic acid is frequently used to 
ferment milk and yoghurt is the end product with 
which we are all too familiar. 

We may refrigerate, freze, pasteurise, can, dry or de- 
hydrate, salt, smoke, sugar, or ferment food and drink. 
All we are trying to do is to create unhealthy conditions 
for micro-organisms so that they cannot grow or mul- 
tiply. We, in the process, safeguard our food and drink 
from spoiling on the one hand and prolong their shelf 
life on the other. 



SOME UMPORTmT MPEmS IN PINEAPPLE (ANANAS COMOSUS) PROCESSING AND EXPORT 

K.P.G.A. NANAYAKKARA 
Research 0I;bTce~: 
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Gannomwa, 
Peraden iya. 

i."f:rcappk (A~cmas comosus cv. Mauritius) is one of The fruits are placed vertical. The fungicidal treat- 
the major fruit crops where exporters adopt the prac- ment  prevents  in fec t ions  which c a n  cause 
$ice of using cold storage facilities to export fresh fruits 'Thieliaviopsis soft rot'. 
u d e r  reefer container conditions. Duripg the last few 
dzades the exportation of fresh fruits of Thereafter the boxes are seded and stacked shade. 

r;,-r the export development programme through When sufficient quantities of boxes have been filled, 

,. , : rarlipoL 1 rk a\  decreased as a result they are loaded into covered trucks of vans and trans- 
. * -. 
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order. The initial symptoms of the disorders are for- 
mation of watery patches and yellowing spots in the 
core and flesh. These spots then coaplatie and be- 
come brown. But the edernal appearance of the fruits 
appear to be unaffected or normal after removing 
fruits frsrrl the cold storage. Thus it was a common 
complain from the exporters since it was necessary to 

It is essential that the cartons of fruits are placed in 
cold storage as soon as possible aftcr harvest, esscn- 
tialiy within 6 hours. The cold room temperature is 
maintained at 8OC to 1 0 ' ~  and the cartons are stacked 
on pallets to allow air circulation around and through 
the cartons. 

0 keep the fruits under reefer container conditions (10 When the artons are Stored at this temperature 
and 80-856 reiative humidity) for 2 to 5 weeks periods - 10~C) the fruits are subjected to a 
during transit. (Nanayakkara, 1991)' order resulting in core deterioration with brown spots 

in the flesh. 
Conditions Needed : 

'The fruits between 1.5 Kg to 2.5 Kg in weight are 
hanrcstsd when the basal part of the fruit turns into 
pale yelsow colour. This stage of maturity is currently 
used by some air freight fruit export dealers. In prac- 
tice %hen l q e  quantities of well maturcd fiuits are 
required all the harvested fruits are not at uniform 
maturity stage. About 5% of the fruits have to be 
rejected at packing time since they are either over 
mature or under mature. (E.D.B.,1989) 2 

The fruits are also harvested with a 15-25 cm long fruit 
stalk, in the field. The stalk of the collected pineapples 
are re-cut to 2cm to 5cm length and immediately the 
cut end is dipped in a suspension oi  0.5g per liter 
Benomyl and packed immediately in paper cartons. 

However, when fruits are stored at low temperatures 
like 2 ' ~  - 6' C the formation of above symptoms are 
slow, besides the occurence of common chilling injury. 

The Requirements of Reefer Containers for Storage: 

Reloading is done as quickly as possible to pre-cooled 
reefer containers to prevent the fruits from warking. 
There are two types of reefer containers available in 
Sri Lank.?,. First type is supplied by Ceylon shipping 
Corporation and it is 20 feet long. In this, air enters at 
the top and passes through the boxes by convention to 
be returned to the cooler - area at the bottom. Second 
Q'pe is supplied by a cargo company and it is 40 feet 
long and has an air circulation system where die air is 
delivered a.t the bottom of the container and taken out 



at the top. These two types of containers require By Products : 
cartons which have differnt locations for ventilation 
holes. The stacking methods are also different. The F ~ l l o w h g  pineapple by-products may be obtained 
ventilation stacking methods for the different from the fruit residues produced during tht: c m h g  of 

types of containers are demonstrated to exporters. pineapple fruits and from the leaves xias$ stems. 
The first type of container requires side ventilation 

1. Alcohol 
holes in cartons and the second type requires ventila- 
tion holes at the top and the bottom of the cartons. 2. Cattle feed 

3. Organic acids 

When the first type of cartons are sacked, the air can 
freely pass around them. When the second type car- 
tons are stacked they are in a solid block, in such a way 
that the top hole in one carton coincides with the 
bottom hole of the cartc : above. 

Pineapple Canning, Preservation and Uses : 

The canning procedure of pineapple can be divided 
into three stages. 

a. Preparation of the fruit 
b. Preservation 
c. Storage and transport 

The juice collected during the process of removing the 
edible flesh from the peel is of the highest quality and 
flavor. The juice may be preserved in several ways, 
principle being the sterilization with minimum heating. 

In every cannery there is a general pattern of fruit 
handling, and sequence of operations. These are con- 
tinuous processes from the time of harvesting upto the 
finished product ready for the market. 

For packaging pineapples, the compaines are always 
on the alert to develop new and appealing ways of 
presenting pineapple to the consumer, Within recent 
years, companies produce different varieties of 
canned pineapple products for the local market and 
export market. 

Pineapple juice is canned as natural unsweetened 
juice, 12 -14%. Brix and pH approxiwately 3.6, and 
canned pineapple slices are made by consisting of 
whole cored slices of sound. 

4. Waxes and sterols 
5. Starch (from stems) 
6. Pineapple proteases (bromeliin) 
7. Fibre (leaves) 

Further Research Needs : 

There is a need for investigHors to be more dihinitive 
when using the word "Maturity" in pineapple and to 
adopt a common terminology. The difference be- 
tween maturity index which defines how a harvested 
fruit will behave physiologically and one which reflect 
the likely eating quality of a fruit when ripe, needs to 
be recognized. Large increase in production that is 
likely in Sri Lanka suggests that there is a need eswa~ds 
the development of cold storage facilities and harvest- 
ing techniques. With the development of these tech 
niques, appropriate maturity indiccs and grading 
techniques should also be developed for sorting man- 
ually harvested fruits. 

Present evidence suggest that long term storage of 
Mauritius pineapple may be difficult to achieve. 

Studies should also be conducted rate of ripening, the 
development of core detrioration, internal browning 
and high and low temperature injuries are also tobe  
studied particularly with stage of maturity at harvest. 

Packages used in Sri Lanka are designed to suit me- 
dium temperature handling of this crop using a 
stacked handling system within a sub-tropical market- 
ing environment. Such packages may need further 
modification if they are to withstand the high humidity 
conditions that prevail in a tropical marketing environ- 
ment. Modification may also be necessary to make 
then suitable for use, in control atmosphere storage 
(CA) or hypobaric storage systems. Most pineapple 

Contd on Page 23 
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exports are currently moved by air. Hence mode of 
transport and techniques suited to sea transport need 
to be developed. 

Conclusions : 

These factors clearly show that there is an urgent need 
to overcome above disorders and thereby increase the 
fresh fruit production for exports in SriLanka through 
sea transport. 

The amount of fresh frits and canned products expor- 
tation could be increased significantly by overcoming 
these problems and thereby increases the economic 
value of fruits under cold storage. 
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