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PREFACE 
This handbook provides information on Pacific Island staple foods. It is  
intended for use by nutritionists, community nutrition and health workers, 
agricultural workers, health educators and others interested in food, nutrition 
and health. The handbook focuses on both local traditional staple foods 
and introduced/imported foods that are now a part of the Pacific life. 

The nutritional values of traditional and imported staple foods are discussed, 
as well as their use, cultural significance, health, social and economic ben- 
efits in the Pacific. W e  hope that the information will help readers to under- 
stand the diversity and range of major energy food sources in the Pacific 
and make better choices of staple foods. 

This handbook can also be used as a supplement to other food and c o m ~  
munity nutrition resources previously produced by the South Pacific 
Commission (SPC]. These include the Pacific Foods Leaflets; the first  hand^ 
book in this series, The Leoves We  Eat; the Pacific Diet Advisory Leaflets; 
the Universiv of the South Pacific (USPI/SPC South Pacific Community 
Nutrition Modules; and other important educational resources on food and 
nutrition in the Pacific. 

Many people have worked on this project or provided valuable information 
in the initial development of this handbook. In particular, we gratefully 
acknowledge the contributions of Mr John Bailey, who was SPC Food 
Composition Co-ordinator from 1989 to 1991, and MS Mele'ofa Moloo, 
who compiled the first draft. 

This volume is the second in the series 'The Foods W e  Eat', using informa- 
tion from the Australian Centre for International Agricultural Research 
(ACIAR]. Food analyses were performed by Bradbury and Holloway in 
1988 and published as Chemistry of Tropical Roof Crops: Significance for 
Nufriiion ond Agriculiure in the Pacific. Analytical data were also collected 
from the USP and ACIAR Project on Nutrient Composition of Some Pacific 
lslond Food Crops and Wild Foods, a joint effort of the Institute of Applied 
Sciences (USPI, ACIAR and the Australian Government Analytical 
Laboratories. The information has been documented in the publication 
Pocific Island Foods, an Institute of Applied Science (IAS) Technical Report 



written by English, Aalbersberg and Scheelings in 1996, and the joint 
SPC/Crop and Food Research/lNFOODS publication Pacific Island Food 
Composition Tobles. Other resources used are listed in the references 
[Section X ) .  

Section l of this handbook gives a short historical and cultural account of 
the origins and importance of Pacific staples. Sections l and Ill highlight the 
basic difference between traditional and imported staples as one of a  trade^ 
off between conviviality and convenience and the corresponding benefits 
ond risks. Sections IV and V show the reader the basic uses of traditional 
and imported staple foods in terms of culture and every~doy use. 
Descriptions of 14 staple foods are given in Section V .  Section VII looks at 
the future use of staples in the Pocific and Section Vlll introduces the nutrient 
data on the 14 staple foods which are shown in a detailed table [Appendix 
1 1  and graphs. Throughout the text helpful hints and recipes are given, sup- 
ported by drawings and photographs of various Pacific foods and dishes. 

This handbook is  by no means complete. It is a collection of practical infor- 
mation and knowledge dealing with common Pacific staples, It is not intend- 
ed to be exhaustive; we hope that you, the reader, will provide input into 
future editions that will help us to build on the information given here. 



I. About Staple Foods 

Traditional staple foods 

Staple foods are the basis of the Pacific Island diet. They are usually 
referred to as 'the foods eaten in large quantities to make up the main part 
of the meal'. In the Pacific, a meal is  not a 'meal' unless large amounts of 
starchy staple foods are eaten, together with other supplementary foods 
such as meat, fish or shellfish (kakono dino or 'real food'-Fiji, rne'kai rnoe 
kiki-Tongal (Polock, 19921. 

Generally the main traditional staple foods eaten in the Pacific are root 
crops. These include the edible aroids or toros, yams, sweet potatoes and 
cassava. Other staples are energy~giving fruits such as breadfruit, banana 
and plantain, coconuts and pandanus. Sago [edible palms), and a limited 
amount of rice are also eaten. In the high or volcanic islands of Polynesia, 
Melanesia and Micronesia, staple foods may be root crops or starchy fruits 
such as breadfruit or bananas. In atoll countries, they may be coconut, 
breadfruit or pandanus. Pandanus will be covered in our next handbook, 
The Fruits We Eat. 

The origin of traditional staples in the Pacific is still disputed. The fact 
remains that these foods were probably first brought into the islands by new 
settlers, early explorers, missionaries and traders. Some staple craps, such 
as coconut and pandanus, were undoubtedly present before the arrival of 
the first inhabitants, although new varieties were also brought n by early 
inhob~tants. Large ditches found in Papua N e w  Guinea (PNG] are thought 
to have been used for staple crop cultivation 6 ,000  to 9 ,000  years ago 
[Waiko, 1993). 

Early explorers brought in cultivated crops such as rice, taro, yam and sugar 
cane. The Spaniards thought they had introduced sweet potatoes into some 
of the Micronesian Islands in the early 1600s until they discovered the islands 
of Polynesia and recognised sweet potatoes olready growing there! Pacific 
Islanders give their own versions of the origin of these foods in legends and 
custom stories. These have been told through generations. Many rituals and 
ceremonies are often associated with certain foods such as yams and taro. 
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One story from Vanuatu-The legend of yams-tells that a long time ago, at 
Linobil, lived an old man called Saldam. He hod ten grandchildren. Linobil was 
on the seacoast near Namaram Bay in Central Pentecost in Vanuotu. At that 
time there was no cultivated food and no yams. People hunted and picked wild 
fruits and raw roots in the bush for their food. One day, Saldam ordered his 
grandchildren to clear away the bush. 'We will clear the bush, but what for?' 
asked the ten brothers. 'l will tell you later', replied Saldam. 

Sadam was so old that he was unable to walk without a walking-stick. One 
day Saldam walked to the field that had been cleared by his grandchildren. 
He was followed by a crowd who wonted to see what would happen at 
the clearing. 

He went to the middle of it, lay down, and told his boys: 'Kill me and cut 
me up. You will give the different parts of my body to the people who are 
here with me today. Everyone who will receive a piece of my body must 
bury it in,a field as clean as this one. They will keep the ground free of 
weeds and put sticks of wild cane into the ground, all around the holes in 
which the pieces are buried. Then you will build all around the field a  bar^ 
rier made of wood. You will close its entry. All the men and the women who 
live near it will not be allowed to get in'. The boys followed Saldom's 
instructions. They gave one thigh and leg to the people from Signal 
[Nokonwanet]. The other thigh and leg were given to those from Lesube. 
Sadam's head and fingers were given to the people living in the South, by 
the seaside, after Mesisi River, at Aihak The intestines were given to peo~ 
p e  from lemada, in the mountains. The blood was given to the people iv- 
ing in the south of the island [the country of the 'Sa' language]. Many other 
groups came and Saldam's grandchildren gave to them the wastes that no 
one else wanted. 

Everybody went home and did as Sadam had told them. A few months 
later shoots came out of the ground and rested on the wild cane. They 
began to sprout as they twisted around the wild cane sticks in the ground. 
The first yams of Pentecost had started to grow. 

This myth says that the yams came out of a man's body. It explains why differ- 
ent types of yams are found in different places [Goodwillie & Finau, 1990a). 
And so the staple food stories continue. 



Early studies in the late 1940s showed that there were major differences 
between the eating habits of atoll dwellers, such as the people living in 
Kiribati, and those living in volcanic islands and PNG. Coconuts, root crops, 
breadfruit and fish were the main foods eaten in Kiribati, while volcanic- 
island diets consisted mainly of foods such as yams, taro, sweet potatoes, 
bananas and sago. Coconuts, in various stages of development, contributed 
more than 60 per cent of an average atoll diet. In the volcanic islanders' 
diet, staple foods provided a moior proportion of the daily food, with 
approximately 86 per cent of the energy coming from traditional staple 
foods. The intake of protein foods such as meat and fish was observed to be 
quite low. Small amounts of grain and greens were also eaten. 

Coconuts and pandanus were highly regarded as traditional staple foods 
in many parts of Micronesia [Coyne et al., 1984). Traumatic changes 
began to appear in the early 1950s and even prior to the second world 
war, when rice, Hour, and tinned corned beef began to appear in the daily 
food of atoll as well as voconic~island dwellers. 

Today in the atolls, coconut and pandanus no longer make up o major part 
of everyday meals. This is  due to the increasing availabiiy and use of 
imported staple foods such as flour, rlce and noodles. However, trad~tional 
staple foods are still being used in traditional recipes and eaten on cere~ 
rnonial occasions and as healthy snacks. 
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Successful cultivation of staple foods results from knowledge and experience 
gained over thousands of years. Some of this information is kept within fam- 
ilies and is secret. In Polynesia, Micronesia and throughout Melanesia the 
knowledge and skills of traditional elders were highly valued and farming 
tips were passed through generations to ensure successful outcome of the 
harvests. Special skills in growing Cyrfosperma taro lbabai] in Kiribati and 
other Micronesian islands depended on the traditional knowledge of indi~ 
vidual planters. Planting processes and techniques were often accompanied 
by rituals and magical activities, such as the burial on the planting site of 
special stones shaped like the crops planted there. In New Caledonia some 
varieties of yam were grown only for ceremony, not to be eaten. Planting 
and harvesting times depended on the elders' intricate knowedge of the dif- 
ferent phases of the moon, the tides and the times of the year. Quantiv, size 
and qualiv of traditional root crops were important criteria for success. 

Early missionaries and ethnographers noted established sequences of  farm^ 
ing activity. Throughout Melanesia, Polynesia and Micronesia, calendars of 
events in rootcrop cultivation were developed. These outlined appropriate 
times to clear and prepare the land and to plant tubers, and the steps to fol- 
low during the planting, weeding and harvesting seasons. 

In many parts of the Pacific, an essential feature of traditional subsistence 
farming of staple crops for family and household use is a fallow or resting 
period (without a crop on the land]. Most of the land available for subsis- 
tence agriculture was cleared of its original forest cover many years ago 
and has since gone through many cycles. Soil fertility is high immediately 
after the removal of forest, but declines gradually over the years. Another 
major reason for shifting cultivation and the fallow period is to control the 
weeds, pests and diseases which tend to build up when a piece of land is 
cropped too long. Regeneration depends on leaving the land to lie fallow 
for a number of years. 

The number of years the soil is used before being leii fallow depends on the 
original soil-fertility level and on population pressure. The Tongan system of 
fallow used on 'tax allotments' is described by Thaman (19761 and 
Schroder 11983) In Tonga, it was traditional to crop the land for three 
years and then leave it fallow for five to ten years to allow the soil to regen- 
erate its fertiliv On Tonga's rich volcanic soils, this provided sustained agri- 



cultural production on the standard 8 f  acre bush allotments. Today, with an 
increase in commercial export production of single crops in Tonga, this  sus^ 

tainable method is rarely utilised. 

In most Pac~f~c lslands today, there is increased pressure on land because 
of population growth, development needs such as construction of roads and 
buildings, and planting of cash crops. As the fallow period grows shorter 
and shorter, the soil is often not glven sufficient time to recover; weed and 
pest problems often increase. Soil usuolly recovers its fertillit after a follow 
period of 10 years or more, but when the fallow is only about 2-3 years, 
soil fertility problems are common. 

Local farmers usually take into consideration the fertiliv status of their soils 
when deciding where to plant ther staple crops or what other plants to 
grow. After a long fallow, the cleared plot is usually planted with toro or 
yam. In the following season, the same soil mght be used mainly for sweet 
potatoes. Poorer soil, or soil which has already grown taros, yams and 
sweet potatoes, is commonly planted with cassava. 

Measurements of average annual yields of staples such as sweet potato are 
extremely difficult to obtain, because roots may have been harvested at di f~ 
ferent stages of maturiiy. The final yield also depends on many factors, 
including soil fertiliiy, ra~nfal, water supply, soil drainage, temperature, 
farmers' practices and family needs and, in some cases, market prices. 

Imported staple foods 

When Europeans came to the Pacific, they not only brought with them their 
own foods, but also remained attached to their own food culture. This pro- 
vided Pacific Islanders with a wider varieiy of foods from wh~ch to choose. 
Imported foods were cheaper [sometimes free, if donated after natural dis~ 
asters), easier to prepare, cook and store. Most importantly, many people 
acqu~red a taste for imported foods. lhus these have now become part of 
everyday life and are included in the general Pacific culture. 

Common imported staple foods in the Pacific include sugar, rce, cabin bis- 
cuits, bread, potatoes, breakfast cereals, noodles, pasta and other products 
made from flour, such as rot and dumplings. Islanders are so used to the 
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taste of these foods that many are now being imported or produced  local^ 
ly. Cabin or island biscuit is an example. 

The rapid changes in food habits and lifestyles as a result of increased west- 
ernisation have led to maior changes in the staple foods consunled by 
Pacific sanders. Increased contacts with the rest of the world meant that the 
islanders learned new technologies and began to seek cash incorne;z. Food 
rations such as bread, rice, sugar and corned beef were introduced as part 
of workers' meals. Increased urbanisation also meant that islanders began 
to depend on store foods-imported foods-to supplement or replace their 
traditional diets. 

Some benefits are associated with the increased consumption of imported 
foods, but there ore also health risks, espeiiolly if tt~ese foods are used in 
isolation without other healthy supplements. It is important for Pacific 
slanders to understand the nature and composition of imported foods and 
know how to prepare and use them appropriately in their diets. 

The most common grains grown in the Pacific are rice and maize. Although 
rice was grown in some Pacific Island countries before early European 
colonisation, it is stil l considered an imported food because large quant~ties 
are imported. More information on rice is contained in Section Vl, which 
deals with the composition of traditional and imported foods 
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II. Traditional Staples for Health 
and Pleasure--Value, 

Composition and Availability 

Cultural and social significance 

Traditional staple foods play a very important role in the life of Pacific 
slanders. Despite early food colonisation and influence of western lifesh/les on 
food habits, traditional staple foods are still highly regarded, not only as a 
means for sustenance but as the basis for meaningful exchanges of culture. 

Staple foods are used in trodiiionol ceremonies between tribes or family 
groups Provision and exchange of staples such as yams, taro and giant 
taro, together with whole carcasses of pigs, chickens, goats and cows, are 
important in maintaining good relationships and solidarity between groups. 
In many parts of the Pacific, it is still customary to present the first produce 
of the harvests [mostly the best yams, taro, cooking bananas or plantain 
and other foods1 to the pastor, head of state, high chiefs or elders of the 
family. or at a thanksgiving ceremony, as a token of respect and 
and for future successful harvests. In some Meanesian societies, the yam is 
a significant symbol for religious and cultural events throughout the year. In 
Pohnpei in Micronesia, breadfruit and yams are given to the chiefs. Yams 
in the Federated States of Micronesia are used not only for consumption, 
but also for cultural ceremonies, festivals, feasts and tribute {Polock, 1992)  



To own large areas or gardens of yams, taro and sweet potatoes is a sign 
of wealth and power. Respect was accorded to those who worked on the 
land and who produced plentiful supplies of staple foods, especially status 
foods such as yams. 

Certain Vpes of staple foods are accorded a higher status when it comes 
to traditional ceremonial feasts. Staple foods such as yams, taro, giant taro 
[Aiocasia mocrorrhizo), sweet potatoes and sago are some of the  accept^ 
able foods that can be served on ceremonial occasions. The social status 
of a crop varies in different countries. Some, such as cassava, are consid- 
ered of low status and are only used at home. The amount presented or 
donated during ceremonial feasts or community gatherings is olso imp or^ 
tant. These gestures, and values placed upon staple foods, are still very 
much a part of Pacific Island culture today despite environmental disasters, 
pests and economic threats to their availabilih/. 

Economic benefits 

Although traditional staple foods continue to be widely eaten in the Pacific, 
they are also sold for cash to obtain refined foods such as flour and sugar, 
and non-nutritional items such as fuel (kerosene) and tools. Sometimes tradi- 
tional crops were traded for imported foods such as rice and flour; this often 
required extensive travel bebeen island groups and beheen corr~munities. 

With rapid changes from subsistence to commercial agricultural practices 
and cash cropping, many communities began to produce root crops to 
boost their export trade rather than for household food security Taro  pro^ 



duction tor the N e w  Zealand, Australian and United States markets today 
is a case in point. 

Pacific slanders are proud people. They love to promote their culture over- 
seas, particularly their food culture. In addition, Pacific Islanders living over 
seas appear to be much more patriotic than those living at home. Hence, 
they crave the taste of island foods, especially traditional staple foods that 
may not be readily available in shops and supermarkets overseas. 
Consequently, export of traditional local staple foods from the Pacific to 
overseas markets has increased rapidly in recent years. 

General nutrient composition 

Generally, traditional staple foods are high in energy as well as providing 
some protein, minerals, vitamins and dietary fibre. The nutrient content of a 
particular staple food can vary greatly. These differences in composition are 
due largely to environmental factors and the existence of different cultivars 
or varieties of each staple food. 

Root crops are generally low in vitamins and minerals, except for potassi~ 
um. However, consumption of large quantities makes a substantial contri~ 
bution to the average daily requirements of some Pacific Island people. 
Vitamin C is present in raw staples, but is lost during cooking. Certain sweet 
potato and yam varieties, particularly the orange and yellowileshed-types, 
contain greater quantities ot beta-carotene or provitamin A than the white 
varieties. Carotene is relatively stable during cooking. 

Differences in soil composition between different areas in the Pacific in flu^ 
ence the amount of minerals (such as calcium, iron and zinc] present in sta~ 
ple foods. For example, in the East Sepik province of PNG, certain types 
of yams have lower zinc and iron content than in other areas due to the low 
iron and zinc content of the soil. This kind of knowledge becomes imp or^ 
tant in areas where sources of nutrients such as protein and vitamins are lim- 
ited or where there is widespread malnutrition and a lack of fresh fru~ts and 
vegetables. 

An outstanding feature of staple foods, in particular root crops, is their  con^ 

tribution to the total diet. Naturally the predominant nutrient is carbohydrate 



and this varies with the types and varieties of the different crop species that 
are available. Some species of tor0 seem to have higher protein content. 
For example, some cultivars of Colocosio taro have as much as 7 grams of 
protein per 100 grams and a higher amount of potassium than other toros. 
Alocosia and Cyriosperrno taros have greater amounts of calcium. 
Xanihosorna has a higher Vitamin C content. This implies that the diversity 
of Colocosia taro is a factor promoting healthy food choice for those living 
in areas where other food sources of vitamins and minerals are lack~ng. 

A great deal of information has been collected in the post 50 years on the 
nutritional values of staple foods in the Pacific, for example by Peters 1 1  957) 
and later by Bradbury and Holloway (19881 Information has also been 
collected in the Philippines, Africa and Asia 

A store of energy 

Traditional root crops such as laro, sweet potatoes, cassava and yams are 
held firmly in the soil so that they can withstand the forces of wnd, rain and 
foraging animals. Nutrients and water travel through the very fine roots from 
the surrounding soil. Because roots grow underground and away from light, 
root crops depend on their leaves and stems for food or energy supplies. 



Through photosynthesis, the leaves and green stems capture the energy from 
the sun to make organic matter froni air, water and soil nutrients. Some of 
this organic matter is used to satisfy the energy needs of the plant. The rest 

is stored as carbohydrates or other organic forms in various parts of the 
plant. The carbohydrates, such as starch and sugars, are found in the roots, 
which is why these are valuable energy food sources 

Plants can only use their green pigments to produce organic matter during 
daylight, so the amount of food stored in their roots represents the difference 
between what they produce by photosynthesis during the day and what 
they use for respiration during both day and night. 

This is why the ordinary potato. which originated at high altitudes in South 
America, needs long warm days and short cool nights for satisfactory starch 
accumulation. High night temperature would result in most of the energy 
stored by the potato during the day being used up for respiration at night. 
Consequently, only very small potatoes would be poduced The sweet 
potato, on the other hand. originated in the tropical lowlands of South 
America and has a very low respiration rate. This enables it to accumulate 
more organic matter [such as starch and sugars) in its roots, in spite of worm 
riights. This is why sweet potatoes are bigger than ordinary potatoes. 

The energy content of staple foods is influenced by a number of factors: varw 
eties of staples, moisture content, soil h/pes, cooking, extent of processing 
orld preservation methods used, storage methods, and specific nature of 
that particular staple. 

The energy value of each staple depends on the amount of water [moisture 
content] present after harvest or after processing. The higher the moisture 
content. the lower the energy value, and vice versa. Fresh root crops have 
been fourid to be lower in energy than row rice. However after cooking, 
both have approximately the same energy value. 

Of the staple root crops, cassava has the highest energy value and yams 
the lowest. This difference may not be significant when taste and choice 
bctween the two crops are considered. Yarns are always in high demand 
because of their texture, taste and status and when available, are often coriv 
sumed in lalyer amounts than cassava. 



There are also significant differences in energy between the different var i~  
eties, especially sweet potatoes grown in different areas of the Pacific. For 
example, in Tonga and the Solomon Islands, the 'Hawaiian' variety and the 
Tongomoi have higher energy values than other local varieties such as the 
Meleiokahau. The Hawaiian variety has the highest protein content and the 
Haiasika variety the lowest [Schroder, 19831 These names identify place 
of origin or person who introduced the different varieties. 

White bread and cabin biscuits provide a much more concentrated source 
of energy than yam, taro, sweet potatoes, cassava, breadfruit or banana 
[plantain]. However, in terms of actual intake per person per day, there are 
considerable variations in the quantities of starchy staples consumed, c o m ~  
pared with cereal products. For example, in the atoll country of Kiribati, the 
approximate quantities of starchy staples available for consumption per day 
are much lower than in Vanuatu, whereas the amount of cereals available 
for consumption is almost twice as much. 

Health benefits 

In the past slanders used to prepare and eat a variety of root crops and 
starchy fruits. Cooking a variey of traditional staples in one pot ensured that 
the family meal provided all or most of the nutrients required, especially 
those that are of limited content in one or two staple foods. Large crops such 
as yams and taro were placed at the bottom of the pot and starchy fruits 
such as bananas, plantains or breadfruit on top. A good, nutritious meal 
was also provded by cooking several different staples, often accompanied 
by meat, fish or leafy vegetables, in the earth oven, wrapped in leaves 
(colled bougno in N e w  Caledonia). 
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Staple crops such as taro and other roots and starchy fruits also contain com- 
plex carbohydrates. These are a more appropriate source of energy, espe 
cially for those suffering from chronic degenerative diseases such as diabetes 
and high blood pressure, than energy obtained from fat sources. Diets high in 
complex carbohydrates and low in fat, especially saturated fat, have been 
found to reduce blood fat in those suffering from heart problems. Additionaly, 
high-complex~carbohydrate, low~fat diets tend to release sugars more slowly. 
This is of particular benefit for people suffering from diabetes. 

Taro starch granules are more easily digested than those of other root crops 
They are much smaller than those of sweet potatoes. This makes taro an excel- 
lent food for infants. This unique properby of the taro plant has beer1 re cog^ 

nised by food companies overseas. For example, in the United States, taro 
starch is being processed into commercial infant formulae. Taro could be par- 
ticularly useful for infants with eating disorders or allergic to cereos or milk. 
From a dental health point of view, studies hove found that those who eat tar0 
are less likely to develop tooth decay and acute infections of the gums 
(Pollock, 1992; Wang, 19831. Taro paste [poi], eaten fresh or fermented, 
has been recommended for those suffering from certain allergies. 

The fat content of traditional staple foods, with the exception of coconut, is 
negligible. This makes them a popular food for those wanting to lose weight. 
However, in the Pacific, traditional staples are often consumed in large 
amounts-as much as three to four times the average European serving size 
of approximately 250 grams. This will provide too rnuch energy for an aver- 
age Islander, especially without any regular daily exercise. 

Sweet potatoes contain beta-carotene or provitamin A, which can provide 
protection against some cancers. The pro-vitamin A pigments, carotenoids, 
appear to play an important role in preventing or delaying the growth of skin 
tumours induced by ultraviolet B radiation. 

The importance of dietary fibre in the Pacific Island diet cannot be overstated. 
The fibre content of the traditional diet appears to have been adequate. 
However, today, with frequent consumption of imported refined foods, such 
as white flour and sugar, the total daily intake may fall below the recom- 
mended daily requirement. Fibre~rich foods help prevent constipation by  pro^ 
viding bulk to the diet and oilowing a rnuch quicker passage through the  gas^ 
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tro~intestinal system. The soluble component of the fibre has also been found 
to help prevent bowel-related disorders, diverticulitis, irritable bowel syn- 
drome, bowel cancers, stress, diabetes and heart disease. There is therefore 
a constant need to increase awareness of the beneficial effects of foods high 
in dietary fibre. 

Undesirable effects of some staples 

Certain chemicals present in some traditional staple foods, particularly some 
root crops, can be toxic or may reduce the availability of other nutrients. 

Cyanide or, more accurately, cyanogenic glycosides, are natural toxic sub 
stances present in cassava. These can be poisonous if they are degraded or 
broken down to another form called hydrogen cyanide. The actual glycoside 
thot has been found to be present in cassava and cause poisoning in humons 
is called linomarin. The cyanogenic glycoside tends to increase when cassa- 
va 1s grown in poor soils or low moisture conditions. When fresh cassava is 
prepared, especially if it is grated or crushed, hydrogen cyanide is released. 
If this is ingested through improper preparation of fresh cassava, the glycoside 
is rapidly absorbed from the digestive tract and may cause illness and death. 
Some varieties of cassava are considered sweet if the amount of cyanogenic 
glycoside is low. They are the common varieties. Most cassava in the Pacific 
is low in cyanogenic glycosides. 

Cassava is usually best left in the soil until required. It does not store well and 
the enzymes that promote the production of the toxic glycosides are activated by 
damage such as removal of the tubers from the plant. Fortunately the cyanogenic 
glycosides are soluble in water and are leached out during preparation when 
the cassava tuber is cut, peeled, grated and squeezed. By this method, the juice 
(which can be sundried to produce a powder] is separated from the solid par- 
ticles. These are mixed with coconut cream or meat and baked in the under- 
ground oven. Peeled cassava can be soaked in water until it is needed. Discard 
the water before cooking and, if boiling cassava, always use fresh clean water 
and discard it after cooking. Cyanidefree cassava varieties are now available 
in the Philippines and Indonesia, so these problems can be avoided. 

The cyanogenic glycosides have been implicated in the progression of 
endemic cretinism. When cassava is insufficiently soaked or not cooked 

1 (> 
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enough, the cyanide in the gut is metabolised into thiocyanate. This inhibits 
the uptake of iodide by the thyroid. High intakes of cassava taken this way 
have been associated with iodine deficiency and goitre (Ziegler & Filer, 
19961. 

The low protein content (less thon 1 9 / 1  00 gj  of cassava it in a dif- 
ferent nutritional class from other starchy roots. Elsewhere in the world, 
kwashiorkor (protein malnutrition] is common in communities dependent on 
cassava. Infants and children are usually fed exclusively on cassava after 
weaning and kwashiorkor is manifested in infants as a failure to thrive; if they 
continue to be fed exclusively on cassava, this can lead to stunting (Passmore 
& Eastwood, 19861. 

Fortunately, there is no evidence that kwashiorkor has been or is present in 
Pacific communities However, there is an increasing trend for farmers to 
switch crops from taro to cassava, especially in Fiji and some parts of 
Vanuatu 

The presence of chemical substances (oxalates] in the skin and leaves of some 
varieties of taro can cause irritation to the mouth, skin and throat during food 
preparation, and if raw or holfzooked taro is eaten. The presence of these 
oxalates can hinder the uptake or use of calcium by the body Higher  con^ 

centrations of oxolates were found in taro varieties grown in drought condi- 
tions and in poor soil (Bradbury & Holloway, 1988). Ensuring that taro is well 
cooked during baking, boiling or steaming is very important. Careful peeling 
of the skin will get rid of some of the oxalates and help minimise the itchiness 
and irritation to the mouth. 

Minimising nutrient loss 

Most traditional staples are cooked by boiling, baking, steaming and, to 
a lesser extent, frying. According to Bradbury and Holloway (19881, dry 
bak~ng is the best method of cooking traditional staples. This meant that 
the traditional methods of baking foods in the underground oven (umu- 
Tonga, Samoa and Cook Islands, I oveF i i i ,  hangi-New Zealand 
Maoril in the past were beneficial. This practice is still popular today in 
some parts of the Pacific. 



Baked root crops contain 30-40 per cent more energy per gram than 
boiled or steamed root crops. There is also little loss of minerals during bak~ 
ing. It has been found that the largest losses of minerals and vitamins occur 
with boiling. These can be minimised if the cooking water is not thrown 
away or discarded (except for cassava]. Saving cooking water for soups or 
stews, or cooking staple foods and other vegetables and meat together as 
in a one-pot meal, ensures retention of important minerals and vitamins in 
traditional staples. (However there are problems when the high-fat mutton 
flaps are included in the pot.] 

There are also benefits in using modern technology for cooking traditional 
staple foods. If heat energy (microwave cooking] is used, the food gets 
cooked in much less time than a conventional oven would normally take to 
cook the same amount of food. Microwave cooking may also reduce nutrik 
ent losses in foods. In the Pacific, cooking traditional staple foods in the 
microwave may not be an appropriate method, especially if there are large 
quantities of food to be cooked at once for the family. Other foods, espe- 
cially meat, snacks, and frozen vegetables, may be more appropriate foods 
to cook in a microwave. The high cost of electriciy and the numbers of 
members in the family may also be a barrier to this type of cooking. 



To retain food value of traditional staples: 

Bake, boil, steam or root crops whole in their skin. 
Peel or scrape only a very thin ayer of skin to minimise the loss of nutri~ 
ents just under the skin. 
Bake food in an earth oven rather than boiling. 
If cutting-up the staples, ensure that they are cut into evenly-sized portions. 
If the pieces are different sizes, the small ones will be done first and will 
break-up in the water, increas~ng the loss of nutrients. 
Cover the root crops with water and, once boiling, simmer until cooked. 
This ensures that the water remains in the pot throughout cooking and 
enables even cooking of the staples from the top to the bottom of the pot. 
The simmering method also prevents the water from sp~iling from the pot 
onto the stove. 
Put the water on to boil before adding the staple foods. When the water 
b o s  agaln, reduce the heat and cook slowly. 

Choosing the best 

Choosing the best staple foods for the family is very important. Fresh is best. 
Sometimes staple foods con take a ong time to reach the market, especially 
if transport is a problem. Below is a guide on what to look for when COIL 
lecting, harvesting or buying traditional staple foods. 

Selection guide for traditional staple foods 
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Ill. Imported Staple Foods for 
Convenience-Nutrient Composition, 

Benefits and Risks 

General nutrient composition 

Imported staple foods such as white bread, rice, pasta and cabin biscuits 
generally contain a lot of energy, varabe amounts of water, some protein, 
a little dietary fibre and var~able amounts of vitamins and minerals Cabin 
biscuits contain the highest amount of energy (approximately 73-77 per cent 
of energy from carbohydrates]. They are also higher ir j  salt and fat than the 
other staple foods. Pasta and rce are low in fat and high in starch, rjoluble 
fibre and energy. The addltion of other fats and oils such as lou~iel, ~~ru~garine 
and creamed sauces also helps 'fatten-up' imported foods in the Pacific. 

Imported staple foods are popular because of their convenience, costs and 
ease of storage Unlike trc~ditional staple foods such as yam and sweet 
potato, they do not need large areas for storage. 

Cereals 

Cereals are major staple foods in most parts of the world, including the 
Pacific. Technically the cereal grain is o complete fruit with an ovary that is 
very thin and dry. Some grains, such as rice, oats and barley, bear seeds 
that are covered by a husk, while others, such as wheat, rye and maize, 
do not have to be husked before the milling process. 



The endosperm also stores most of the carbohydrates and some protein and 
this is generally the only part of the grain that is eaten. The parts of the grain 
[germ and the bran] that contain fibre, oils, B vitamins and most of the  pro^ 

tein ore normally removed during the processing of flour and normal rice. 
White or refined flour has been a status symbol for centuries. It is perceived 
as being purer than wholemeal flour. It was not until evidence of the health 
benefits of dietary fibre and complex carbohydrates began to emerge that 
wholemeal groins and their products returned to favour. 

Generally the rriost commonly eaten cereals in the Pacific are wheat and rice 
Cereal grains are relatively cheap and can be easily transpo~ted and stored. 

A cheap source of energy 

Introduced staples are now eaten on a mole regular basis than traditioncll 
staples in most urban coriimunitics. Because of the long p~cparotion time, 
traditional staples are often left for special occasions when more iamily 
members and relatives are o~ound to prepare and cook the food. T h ~ s  
makes importeij staple foods a more popular and convenient aterriativc for 
the average Pcrcfc Island working household. 

Tcible 1 gives the energy conteni of some stople foods. The foods n ttie 
shaded area ore imported foods. 

Table 1: Energy content of some Pacific Island staple foods 



Pacific Island biscuits or cabin bread were used in the past as a main 
source of energy for ships' crews because of their storabilih/ during long 
voyages oi sea, hence the old name 'ships' biscuits'. Today these products 

have been refined and the taste improved by increasing the fat content This 
makes itre brscuits more polatuble and tasty 

Table 2 shows the total fat content of some staple foods in the Pacif~c. Two 
varieties of cabin biscuits that are being produced locally in Fiii and PNG 
arc shown. Other islands have the~r own brands but these have not been 
analysed. The mean fat conient of the processed imported staples [shaded 
a rm]  is 3 55 g/100 g and is approx~matel~ ten iirncs the rilean fat corr- 
terli of the local staples 10.3 % / l  00 g) 

A comprehensive review of die~ary studles in the Pacific [Coync, 1984) 
found that the amount of energy contributed by carbohydrates in the tradi~ 
tionol Pacific Island diet was well over 50 per cent on rnosi larger islands. 
This oppears to be in line wrth current dietary recommendotions On atolls 
and in sorne coastol areas the amount iontiibuted by coconuts [fat] and fish 
~ricreased ~ i ~ n ~ l i c a n t l y  Today: rnuch of the energy corrirlbuted to  ihe diet by 
carbohydrates now comes from imported staple foods such as refined flour. 



white bread, rice and sugar. These foods are very much part of the every- 
day family meal because they are not only cheaper, easier to store and less 
wasteful (no skin to peel), but also easier and faster to prepare. 

Table 3: Percentuge energy contributed by starchy 
mots and cereals to the food supply, by country 

Wholemeal products are richer sources of complex carbohydrates and dietary 
fibre than refined foods. Foods made from wholemeal grains, such as flour, 
breod and pasta, can provide a broad range of important nutrients such as pre 
tein, B vitamins and minerals. These compare favourably with traditional staple 
foods. Howevet, wholemeal products are not always readily available in the 
Pacific Islands. Readers should encourage storekeepers to stock more of them. 

Fibre-rich carbohydrate foods help relieve constipation. They provide bulk 
to the diet and decrease the time food takes to be used by the body. Fibre 
rich foods also help prevent bowel~related health problems and disorders 
and other forms of cancers. Table 4 shows the amount of fibre and carbo~ 
hydrates in some imported or locally~produced staples. 
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Beneficial effect of some carbohydrate foods 

A large number of common foods, including many of the imported starchy 
staple foods, have been tested for their effect on blood sugar levels in the 
human body Some vpes of carbohydrate [CHO] are digested at a faster 
rate, others more slowly. Individuals have varying capacities to metobolise 
C H 0  after a meal. People with diabetes, for instance, have an impaired 
capaciv to clear glucose from the blood-a process which is under the 
control of the hormone, insulin. Therefore fo~  people with diabetes it is 
important to eat foods that liberate glucose slowly du~ing digestion. 

The 'Gycaemic Index' [Gl) s a way of describing a food's capacity to lib- 
erate glucose. The G of a carbohydrate food can be ranked according 
to how fast it increases blood~glucose levels. A h~gh value indicates that 
the carbohydrates will break down fast, thus releasing sugar into the blood 
vely quickly. and a low value indicates that the sugar will be released 
slowly into the blood stream Foods with low G ,  below 55, are said to 
be beneficial for diabetics Yams, sweet potatoes, taro and rolled oats 
[potridge) are sorne Foods with a low G Table 5 shows some traditional 
and imported staple foods that have low G values. 

Table 5: Some traditional and imported foods 
with low Glycaemic lndex values 



Health risks 

Over-nutrition is one of the major dietary factors associated with chronic 
degenerative disease or non-communicable diseases in the Pacific. 
Increased energy intake, together with a decrease in physical activity ond 
exercise, contributes to an increase in overweight and obesity. Obesity is 
one of the moor risk factors for diabetes, hypertension, gout, dental caries, 
gal  bladder problems, heart diseases and other health problems. 

Traditional staples can be eaten in large quantities without fear of gaining 
weight. If similar quantities of imported staples ore eaten, weight~gain will 
occur for most individuals. 

Traditional staple foods, especially root crops, breadfruit and banunos, ore 
generally high in complex carbohydrates as well ns  dictnry fibre. They tend 
to be bulky by weight and volume, but are generally lower in energy than 
refined processed foods such as bread, cabin biscuits, breakfast crackers, 
cakes and pastries. 

Many people in the Pacific consider cabin biscuits to be a local staple food 
since they are processed locally. However, most of the ingredients required 
for manufacturing biscuits [flour, fats and oil] are imported. Most of the fats 
used in biscuit manufacture are saturated fats. If these are consumed in 
large amounts over a long period, they may contribute to major health prob- 
lems such as heart disease and high blood pressure. 

Dependence on imported foods means a less secure source of food and 
essential nutrients. Processing of these foods means that a lot of the  good^ 
ness has been removed. The addition of vitamins and minerals, such as the 
B group of vitamins and calcium to flour, may not have the same effect in 
the body as eating traditional foods high in the same nutrients. In addition, 
there are always risks associated with food-handling and processing tech~ 
niques due to lack of food laws in most Pacific countries. These risks tend 
to be high also in areas of the Pacific where food technology expertise is 
lacking. 

Below is a guide on what to look for when buying imported staple foods 



Selection guide for imoorted stanle foods 
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IV. Use of Traditional Staple Foods 

Feasts and ceremonial presentations 

Traditional staple foods are a major feature of feasts and important occasions. 
In many parts of Polynesia, staple foods form the basis of a meal or cererno~ 
nial events and are combined with other foods such as fish, pork, poultry, 
cooked vegetables, salads and sliced fruits. In a tradit~onal Tongan feast, 
huge communih/ plates are prepared from coconut leaves and then laid out 
ready to be filled w~th food. Staple foods such as yams, taro and giant taro 
are baked whole, peeled and laid out on these plates in b o  or three rows. 
Supplementary foods such as green lea4 vegetables, fresh or cooked salads, 
roast pigs, chickens, beef and fish ore then old on top. In most parts of 
Melanesia, local staples are often cooked in ground ovens [ r n u m ~ P N G ) ,  
and then shared amongst groups of people or at large 

Traditional desserts such as puddings made from taro, banana, yam, cas~ 
savo and breadfruit are gradually being replaced by introduced dishes 
such as trifle, jelly, sponge cakes and pies. The traditional desserts provide 
a wide array of colours and flavours, are delicious to eat and high in cao- 
ries, but should be eaten in moderation. Recently~introduced staple foods, 
made from flour products, noodles and pasta, are also be~ng used as side 
dishes and desserts. 

Polynesian ' U m u ' h o i  stories food wrapped ro 
boi~ono Ieovei ho le  lhof some foods ore 
wropped in aium~nwm folll ood rovered wtth 
more leoves. 



Pacific delights 

Cassava and taro pudding is a delicious snack that can also be served with 
the main meal. It is prepared and served in a variety of ways. Row cassa~ 
va and tar0 is peeled, washed and grated. The iuice is  squeezed and 
removed from the solid part of the grated cassava. The grated cassava and 
tar0 is then boiled or baked in the underground oven (umu or iovo]. When 
cooked it is pounded into a starchy mass to which coconut cream is added. 

In a similar recipe, the cassava is grated, then squeezed to remove the 
juice. Meat, sometimes with coconut cream, is  placed in the centre of the 
grated cassava, which is then moulded to cover it. The preparation is 
wrapped in softened banana leaves and baked in the underground oven. 
When cooked this meal or pudding can be cut into portions and served. In 
Vanuatu this recipe is mode into individualsized portions which are called 
tuiuk. 

Cooked cassava can be mashed and milk added to it before serving, 

Cassava cakes are good snacks for children. To produce this snack the cas- 
sava is  boiled, mashed and mixed with protein foods such as fish or meat. 
Chopped onions, if desired, are added and the mixture is then formed into 
balls and fried. 
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Peeled raw taro can be grated, mixed with coconut cream, wrapped in a 
softened banana leaf and then baked in a moderately hot oven or ground 
oven for an hour. This makes a delightful snack for young children. Another 
very popular dish is cooked toro, mashed, beaten and fermented and then 
baked. This is  often mode in Kiribat Turo can also be peeled, sliced and 
baked with pawpaw and coconut cream and served as a snack or part of 
a main meal. 

One way of using leftover meat or fish is to make a yam pudding. Mash the 
cooked yam with milk, water or coconut cream, use it to cover a filling of eft- 
over fish, meat or vegetables and bake it in a moderate oven or in a ground 
oven. This makes a healthy, delicious meal for the family. 

Sweet~potato salads provide colour to any meal. Boil the sweet potatoes with 
their skin, peel and cool them, before cuiting into even-sized pieces for the 
salad. Add low~fat mayonnaise or a coconut sauce before serving. Sweet 
potatoes can also be used to make scones or bread. 

Breadfruit is also an excellent snack for children. It can be processed into 
chips. The raw breadfruit are peeled, cut into slices and then lightly fried 
in oil. Breadfruit fritters and buns can be made using cooked breadfruit. 
In the Caribbean, breadfruit are frozen, dehydrated, canned, or made 
into flour. In some Pacific Islands, the mature breadfruit is preserved by 
fermenting i t  in pits, drying and freezing if a freezer is available in the 
home. Baked or boiled breadfruit can be stored in a freezer for as long 
as six months. 

A useful agent 

Cassava starch or flour is another example of on energy food. It is made by 
squeezing the grated cassava to extract the liquid. This is then dried in the sun 
to be converted into powdered form. The starch can be used as a thickening 
agent in gravies, soups and desserts of cooked and pureed fruits. 

Sago starch is also used as a thickening agent in traditional puddings, It is 
mixed with cooked fruit [banana or pawpaw) and coconut cream, then 
wrapped in banana leaves and steamed or baked for an hour. The pudding 
can be eaten as a dessert or served as part of the main meal. 



Fresh stople root crops con be chopped and added to stews and other meat 
dishes to increase the quantity of the dish and improve its nutritional value, as 
w e  as being a thickening agent. 

Washing O"! 
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Commercial food production 

Traditionally Pacific Island farmers use their and to grow staple foods for the 
family, community and visitors to their islands. Subsistence agriculture was 
the traditional means of providing food, whilst cash cropping was mainly 
confined to copro, coffee and cocoa. Increased migration of people from 
rural to urban areas caused on increase of the population in the cities, thus 
causing ifesh/le changes. At the same time, there came a need for 
increased cash income to purchose other important non-food items and 
household goods. The sale of traditional food crops can be more profitable 
than growing them iust for home consumption. 



The demand for lradit~onal crops from Pacific Islanders living overseas also 
provides on extra incentive for small farmers to produce more traditional 
crops for the export market and less for family meals. The extra income is 
often spent on buying introduced staple foods such as flour, rice. bread and 
sugar to supplement the family diet. 

Food preservation and storage 

The best way of preserving root crops I S  to leave them in the ground until 
needed. For example, sweet potatoes are best left on the plant until 
required. Once harvested they must be handled with care to prevent any 
cuts or bruises. Taro keeps well for long periods in the soil but can also be 
stored in pits with coconut fibre or in a cool dark place for several weeks 
or for 2-3 months. Yams have a low respiration rate and once harvested 
can be stored in a cool, dark, welvent~loted room or in yam storage huts 
for up to 3-6 months. 

In the past, food processing and preservation in the Pac~fic were usually  car^ 

r~ed out during times of food surplus. This occurred when there was a plenti~ 
ful harvest, or after natural disasters when a lot of food crops had been dam 
aged and needed to be harvested quickly. Food shortages often occur some 
weeks after natural disasters such as hurricanes, floods or cyclones. The 
advantage of staple root crops such as sweet potatoes and cassava is that 
they can be left in the ground until they are needed, whereas store foods tend 
to spoil after floods and cyclones, especioly when there are power failures. 



Excess foods which cannot be kept after cyclones can be preserved by dry- 
ing, fermenting or, in some cases, freering (if power supplies are ovailoble). 
Traditional preservotion methods were very important in the old days before 
introduced foods were brought into the Pacific. Islanders felt secure because 
they had preserved their own food supply for times of need. 

Drying was (and still is) a very common method of food preservotion in the 
Pacific. Root crops, breadfruit and other foods ore dried to remove excess 
water. This also minimises the growth of moulds and germs. A very common 
method is to peel and slice the stople foods and then loy them out on a 
clean rack (usually made of split bamboo or wire neiiing]. The rack is usu- 
ally built about one metre high to prevent onimas reaching the food. The 
rock is  either placed in the sun to dry or over a fire. The fire should be low 
enough to heat the food slowly and absorb the moisture, so that the food 
dries without spoiling. Special food dryers can be made from wood or 
bamboo and then covered with clear plastic. In the old days, copra dryers 
were also used for drying food. 

Dried foods, especially staple root crops, contain higher proportions of car- 
bohydrate, protein and minerals than their fresh counterparts. The B vitamins 
(thiamin and riboflavin] are partially destroyed by drying. 

In order to maintain the shelf life of dried foods, they must be kept in airtight 
containers such as tins, botiles or plastic buckets with lids. In the old days 
foods were wrapped in banana or breadfruit leaves and then placed in 
coconut baskets and hung above the cooking area or stored in a rack near 
it. Dried foods need to be soaked in woter for several hours before cooking. 



Fermentation of staple foods such as root crops and breadfruit is  an old  food^ 
preservation process that was first used in the Pacific at least WO thousand years 
ago. Information on traditional fermentation techniques was collected from vari~ 
ous island groups through the FAO Root Crops Project (Parkinson, 1984). 

Fermentation helps to preserve the food and also improves the flavour of 
other dishes (fermented foods are used to make dressings and occompani~ 
ments for meat and fish). The staples most commonly fermented were root 
crops, breadfruit and plantain. Generally two methods were used: surface 
and ground fermentation. Surface fermentation involves tying a basket or 
sack of peeled staple foods onto a reef in the sea or placing it in a running 
stream for 4-5 days until soft. The food is then removed, pounded and 
flavoured with grated coconut, coconut cream and sugar before being 
cooked. Fermented cassava prepared in this way is called bilo in Fiji. 

The underground fermentation process involves large quantities of staple 
foods. A shallow pit (about 19 inches 10.5 metres) deep] is  dug and then 
lined with dried banana leaves arranged on the sides and the base of the 
pit. The staple foods are then peeled and placed in the p~t .  The dried leaves 
are folded over the top and more leaves are then put on top for extra cover. 
Heavy logs and stones are then laid on top to hold the leaves firmly in 
place. Normally the food is left for a month and can then be used if need- 
ed. It can also be left until there is a shortage of food in the cammunih/. The 
leaves on top of the pit must be changed regularly. 

smol s tck i  to hold 
banana leaves togethei 

When the fermented food is needed, it is normally pounded until smooth 
and then mixed with coconut cream and sugar, wrapped in banana leaves 
and boiled or baked in the earth oven. 



Ingredients: 

2 taros ( l  5 kg] 

Fish Bougna 

4 spring onions 

Method: 
1. Slice a the root crops and vegetables. 2. Arrange in a circle in the middle 
of a banana leaf that has been softened in a fire and curled into a bowlshape. 
3. Place fish on top of the root crops and vegetables. d. Prepare coconut cream 
from coconuts and pour over ingredients. 5. Season. 6. Carefully close banana 
leaves and tie up with vines or string. 7. Cook for 2 hours in a traditional or mod- 
ern oven. 8. Serve as pictured. 

Serves &l 0 



V. Use of Imported Staple Foods 

Relief feeding and food aid 

Like traditional foods, grains are good sources of carbohydrates as well as 
dietary fibre. Unlike traditional staple foods, grans are easy to transport and 
store for long periods of time with minimal loss of energy values. This is why 
they are useful for relieffeeding programmes. Although the aim of these pro 
grammes is to provide food in the short term, islanders tend to depend on 
them as regular substitutes for their traditional staple foods. Consequently 
these introduced foods have now become part of the Pacific diet. 

Recently countries such as Australia and New Zealand have reviewed food 
aid in Asia and the Pacific and have recognised the importance of provid- 
ing traditional, preferably healthy, locallygrown foods in times of food short- 
age. Strategies have been put in place to provide culturally appropriate 
relief. This would certainly help maintain traditional food-supply systems, food 
habits and culture, and avoid continuing dependency on imported foods. 

Maintaining the Pacific flavour 

A good way of mixing traditional and introduced food to improve the qual- 
ih/ of the meal is to mix flour made from taro, cassava, yam or breadfruit 
with imported flour. This makes healthy delicious snacks and side dishes. 
Substitute flour made from root crops for refined flour when using recipes 
thot would normally use plain white flour. This adds variey and extra good- 
ness and at the same time maintains a Pacific flavour, Introduced food such 
as rice, bread and noodles can also be used together with other staple 
foods to make up a healthy meal. 



Incomplete substitutes for traditional staple foods 

In some Pacific sands, it has now become a practice for many people to 
consume a diet totally based on imported, refined foods without the add i~  
tion of local foods such as fresh fruits and vegetables. Essential vitamins and 
minerals are often missing, For example, bread and tea are a common 
breakfast for young children in many parts of the Pacific, particularly in 
urban areas. Rice and cabin biscuits are also given when these are avail- 
able in the shops. As communication and transportation have improved, 
imported foods have gradually taken over in popularih/ and so become 
more commonly used than traditional foods such as mashed root crops, 
fresh (green) coconut meat, toddy, green leaves and fruit juices. 

Food production and processing 

Rice is grown in a few parts of the Pacific, mainly for the local markets. The 
amount produced is not often enough, so a large quantiy is still imported from 
Australia and the United States. Approximately 90 per cent of the rice grown 
in Australia is exported overseas. Two main rice varieties are produced for 
export: short-grain and longgrain. The most commonly eaten is polished white 
rice in which the bran or outer covering of the grain has been removed by 
polishing. This method removes part of the dietary fibre, vitamins and miner- 
als. Brown and parboiled rice are the most nutritious as they are good sources 
of dietary fibre, vitamins and minerals. Parboiled rice is partially cooked with 
the bran layer still present, then dried and the bran removed. 

Wheat flour is mainly imported by the islands from Australia and New 
Zealand. When used for baking it produces the best bread, cakes, buns, 
doughnuts, baguettes (French bread] and island biscuits. Bread used to be 
baked in huge ground ovens more than 20 years ago. Today more mod- 
ern equipment is  being used for the purpose. Only a limited amount of 
wholemeal flour is  used for baking bread, because the demand is not high. 
Some local cake-shops make creamed spongecakes, sweet pies and 
doughnuts, In many parts of Polynesia small cake stalls sell home-made 
doughnuts made from flour, sugar, water and yeast. 
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VI. Composition of Some Staple Foods 
in the Pacific 

Fourteen commonly eaten staple foods are described in this section. Each is 
illustrated by coloured photographs. The nutrient composition of these foods 
is presented in tabular form in Appendix 1 ond graphically in Figures 1-14. 

Food composition data used were obtained from The Pacific lslonds Food 
Composition Tables (Dignan et a . ,  19941, with the exception of one brand 
of cabin biscuits. This was analysed in Fij i  at the Universiv of the South 
Pacific Laboratory, with results published in Pacific Islands Foods: descrip 
tion and nutrient composition of 78 local foods (English et al., 1996). 
Nutrient data on rice were obtained from the Australian food compositiori 
tables (English & Lewis, 1991 1. Values used for sago flour, mature coconut 
and imported flour are uncooked values. In Figures 12 and 13, the vitamiri 
content of noodles has not been analysed 

1. Traditional staple foods 

Yam: Dioscorea alata and other species 

One of the most highly regarded staple foods in many Pacific islands is 
yam. There are over 6 0  varieties of yams in the Pacific (SPC, 1990bl. Yams 
are highly regarded for their size, texture, delicious flavour and cultural val- 
ues. Generally in islands in Melanesia and Polynesia, no ceremonial occa- 
sion is  complete without the presentation of yams, cooked or raw. Yams 
grown in the Pacific Islands are of three main varieties: Dioscorea alota- 
the greater yam, Dioscorea esculentir-the sweet yam and Dioscorea num- 
n~ularia--the wild yam, which can be used as a relief food. 

Most are grown extensively in many parts of the Pacific, with Dioscorea 
nummulario mainly grown in Tonga, Fij i  and Samoa. Yams need good~qual- 
ity, well-drained soil. A small yam tuber or the top or a slice of a larger yam 
root is used as planting material. In New Caledonia, yam is traditionally a 
man's crop and only planted by men. When growing, yam vines are often 
trailed onto poles or other supports. This technique is said to improve the 
yield. Traditional methods of cultivation often result in high yields. 



Yams can be harvested approximately 9-1 2 months after planting, The 
main harvest period is  from May to August in PNG, June to December in 
N e w  Caledonia and many other parts of the South Pacific, and November 
to March in Micronesia. Storage huts were traditionally built to store yams. 
Only a few of these huts are found today. 

Yams provide a good source of energy, and adequate amounts of thiamin 
(Vitamin B ] ) ,  Vitamin C and dietary fibre. When they are in seoson (and 
during the festive season yams are a regular pad of die Pacikc slund meul/, 
they can provde a fair amount of iron and niacin. 

The best method of cooking yams is to roast them over hot coals or to bake 
them whole in an underground earth oven. Boiling yams will reduce the vit- 
amin content. Cooked with other meat and vegetables or served separate 
ly as part of the main meal, yams will provide an excellent energy source 
for family meals. 

For more information on preparation, cooking and recipes for yams, please 
refer to South Pacific Foods leaflet no. 14 (SPC, 1990bJ. 



Taro: Colocasia esculenta and other species 

Taro has a special place in the heart of Pacif~c Islanders because, apart 
from its skin, every part of the taro plant con be eaten. The maior goodness 
of this versatile crop is in the roots. Taro may be divided into four species: 
Colocasia esculenio [true taro], Xanthosoma [palagi taro), Alocasio [giant 
taro), and Cyrtasperrno (giant swamp taro], which is mostly grown in atolls 
and high-island areas in Micronesia. 

The Colocasia variety is known as the 'true' taro It is said to have origi- 
nated in India and spread nto Indonesia [Barrau, 19651 and then ~nto the 
Pacific, with the PNG Highlands being the first area to grow taro. 

Like all taros, Colocasia belongs to the Araceae family. It is different from 
the other species because of its leaf structure and the shape of the tuber. It 
can grow to a height of about a metre and its arrow-shaped leaves are 
eaten in many parts of the Pacific. The average weight of the mature tuber 
is about 1 2  kilograms. 

Colocosio toro can be grown in a range of soil types and requires adequate 
rainfall. In parts of Melanesia it is sometimes grown in irrigated gardens. The 
time needed for each crop to reach maturity varies with the climate and tem- 
perature. The upper section of the corm or tuber is used as planting material 
for the next crop. The larger the upper portion, the better the quality of the 
taro produced. The average growing time 1s approximately 9-1 4 months. 
Storing Colocasia tar0 can be a problem in the Pacific, as it does not last 
very long. It can keep for about 1 2  weeks with the tops intact and only 
about 5 days without the tops. Taro is a woman's crop and mainly planted 
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by women in New Caledonia. Traditionally, the best way to preserve taro is  
to keep the tubers in the ground until they ore ready to be used, or in o box 
covered with moist sawdust. 

The tar0 root is a very good source of energy. The carbohydrate content 
ranges from 13 to 29 per cent, with protein content 1-2 per cent. The taro 
granules are said to be much more digestible than those of other root crops; 
hence it is an excellent food for young infants, particularly those who may 
be allergic to certain cereals. 

The best way to cook taro is to bake it in its skin. It can also be roasted on 
hot stones, or boiled. Cooking with the skin will certainly keep the vitamins 
contained in the skin from being lost. 

Cyrtospermo taro is  a taller plant and has larger leaves. It is known as giant 
swamp taro or boboi. This species probably originated in South East Asia 
and then spread to Micronesia. It is mostly grown in pits or swamps in 
Chuuk, Kiribati, Tuvalu and Fiii. 

The shoots coming from the old root or the top of a mature corm or root are 
normally used as planting material. The shoots are placed in a pit and cov~ 
ered with compost and soil. The compost may consist of chopped leaves, 
pandanus and coconut palm fronds. As these materials rot, more are added 
to maintain the compost. Cyrtospermo taros are normaly left in the pits for 
a number of years. They are mostly harvested for ceremonial occasions. 
Younger corms may be harvested early, but certain varieties can be left in 
the pit for 10-1 5 years, In Fiji, Cyrtospermo was used as a main food in 
times of floods and hurricanes. 

Al~cosia or giant taro is a much more hardy plant and originated from 
South East Asia. Suckers are used as planting material. Tubers can also be 
used. Alocosio can be grown all the year round but is often grown togeth- 
er with yam. This species of tor0 has a high oxaate content and must be 
prepared and thoroughly cooked to avoid causing itchiness, It is  mostly 
grown and eaten in Polynesia. 

Xonthosomo, an easily grown plant which originated in tropical America, 
was brought to the Pacific about one hundred years ago. The roots of this 

44 



- 
1t.o i l n~> l~ : i  Vv'c Eat 

variey of toro are smaller than those of Coiocosia and Cyrtosperma They 
are either white or purplish~pink in colour, both raw and cooked, and keep 
longer than Coiocosia. 

Sweet potatoes: lpomoea batatas 

The sweet potato is a staple food that is not only a store of goodness, but 
can be easily grown, and matures quickly. This root crop is sold to have 
originated in Mex~co and South America. 

The roots come in a variey of colours. white, orange, purple and yellow. 
The orange~feshed variey is of specol importance to consumers because 
of its higher carotene content. Sweet potatoes are normally grown in the 
drier months. Stem cuttings are generally used for planting, although the 
roots can also be used. They can be harvested 3-7 months after planting, 
when the leaves turn yellow. There are hundreds of varieties grown n the 
Pacific and many of these can be produced locally. 

In Papua New Guinea the sweet potato is an important food, particularly 
for the Highland regions. It is well suited to less fertile soils and can provide 
a steady supply of food in times of food shortage. This is because it has a 
relatively short growing period. It can be rotated with other crops or grown 
continuously. There are slow~maturing varieties and these can be grown in 
combination with the fastermaturing vpes to give a steady supply of food 
throughout the year. 



Sweet potatoes can keep for a long time if stored in a cool, dark, airy 
provided they are not damaged by insects or during harvesting. 

According to Barrau [ l  9731, sweet potatoes were normally left to dry out 
in the sun before they were stored. They can also be stored in cold ashes. 

Sweet~potato roots are a very good source of energy, as we1 as of vitamin 
A for some varieties. In areas where there is a limited supply of meat and 
fish, sweet potatoes can also provide a good source of protein. They are 
particularly important as a food for young children because of their vitamin 
A content. Sweet potatoes mashed with the young leaf tips and a teaspoon 
of coconut cream for flavour make an excellent weaning and/or supple 
mentary food for young children. 

sago 

Sago is on important energy food in Papua New Guinea, 
where the palms grow wild over large areas of the lowlands. 
In places where there is  very liiile fertile land to grow other 
subsistence crops, sago can provide the major bulk of the 
energy source of the diet. 

There are generally four species found in the Pacific (Massa & Barrau, 
19561 These are: Metroxylon rurnphii and Meiroxylon oxybracteatiirn, 
mostly grown in PNG, and Metroxylon bougainvillense and Metroxylon 
salomonense glown in the Solomons. They grow 
as part of the main vegetation of the swampy 
forests that spread over extensive areas of the 
lowlands. The palm is said to be native to 
Indonesia and to have spread into PNG from 
Malaysia. Metroxylon rurnphii is thought to have 
been introduced by the Germans before the first 
World War. 

The palm can grow to a height of about 50 feet 
(16 metres] with a trunk diameter of about 30  
inches ( 1  metre]. Each tree flowers only once d u r ~  
ing its lifetime. It can sometimes take about 15 
years for the palm to flower and to bear fruit. 



When the tree is ready to flower, the trunk of the palm is cut down to extract 
the starch in which it is very rich. The bark is partially removed and the 
inside is pounded to extract the starch. This is washed, drained, partly dried 
and wrapped into cylindrical or conical bundles using the green Metroxylon 
leaves. The starch can be preserved by sprinkling with water occasionally, 
or it can be stored in a iar and covered with water until required. 

The sago starch con be mixed into a paste with coconuts, legumes (such as 
beans or peas], spices and meat or fish, and then rolled in green leaves or 
packed in a half-coconut shell or a section of bamboo and cooked. The 
starch can also be used to make a pudding or porridge that can be served 
with green leaves or meat. 

Normally the palm tree dies after bearing fruit. but it can give out a number 
of new suckers [shoots) that will grow into new trees 

Generally sago contains mainly water and starch-approximately 83 per 
cent starch and 13 per cent water (Dignan et al., 1994). It has a very low 
protein content, almost no fat. and contains traces of minerals and vitamins. 
Fermented sago may contain more vitamins, especially the B group of vito~ 
mins. Sago is virtually on energy food only. Eating sago with meat, legumes 
and green vegetables will ensure a balanced and adequate meal. 

Coconut: Cocos nucifera 

The coconut tree is a voluoble staple and supplementary food in the Pacific. 
In most atolls, coconuts still make up a large proportion of the diet. 



The coconut is  believed to have come to the Pacific 
either from tropical America or from the shores o 
the Indian Ocean. Its spread throughout the 
Pacific must have been quite remarkable, for 
it still has the same common name, niu, 
throughout the Pacific. 

The coconut is  a tall palm with a long trunk 
and a crown of pale and dark green leaves. It 
can grow to a height of about 30  metres. When 
the fruit of the green, yellow or orange varieties 
of coconut mature and fall off, they can be left to 
sprout into a young coconut seedling that can be 
used as food or planted. 

There are a number of varieties grown in the 
Pacific. The dwarf varieties grow to about 4 metres (14 feet) and flower 
about three years after planting. The toll varieties grow to about 25 metres 
(80 feet] and flower in about five to eight years. Some coconut trees ore 
crosses between the tall and dwarf varieties. The coconut bears green or 
yellow-to-orange fruit all the year round. The nuts come in a variety of 
shapes and sizes and can be picked young or left to drop when mature. 

In the atolls, where the coconut is a staple food, i t  has been found that peo- 
ple can eat up to five or six nuts per person per day (Coyne, 1984). 
Coconut meat (found inside the nut when it is cut), contains a lot of energy, 
in the form of fat, especially when mature. The mature nut is also a good 
source of iron, some protein and dietary fibre. Green coconut flesh contains 
less fat, but provides a very good source of minerals and vitamins. This 
makes it a very useful supplementary food for infants in atolls. In traditional 
meals the coconut provides the main source of fat. 

There are hundreds of ways of using both young tender nuts and mature nuts 
as food and also as o useful source of raw materials. Coconut water is an 
excellent rehydration fluid in areas where there is no clean water, sanitation 
is poor and water supply lacking. The meat of the young coconut can also 
be used in preparation of fermented dishes and coconut sauce or  season^ 

ings for vegetables and root crops, or cooked with other root crops to 



enhance flavour. In the atoll island of Pukapuka in the Cook Islands, it is a 
traditional cultural practice for people to eat the whole fruit (flesh and 
coconut iuice] and is often considered rude and disrespectful not to  con^ 

sume both. 

In other islands, the heart of the palm is boiled and also used in salads. 
Coconut toddy, a delicious and nutritious dr~nk, is used in most atolls as a 
drink for infants and for those who need extra energy. The pictures below 
show how toddy is  made: 
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Toddy can be drunk fresh, boiled or slightly fermented. It is also boiled to 
form a thick syrup, which may be diluied to make drinks for the family or 
used as a sweetener. Fresh toddy is used as a morning drink in atoll coun- 
tries. When slghtly fermented it is  boiled and made into an afternoon drink. 
Toddy is also a source of yeast that is used in baking, If fermented toddy is  
left for several days, it turns into vinegar, which con be used as a dressing 
and as a basis for coconut sauces served with fish. Fresh toddy contains 
some Vitamin C. Boiled toddy is o good source of niacin and riboflavin. 

In islands where toddy is  not produced, coconut sauce can be made using 
grated coconuts, seawater, and shellfish and used as a dressing, in veg- 
etable salods or with other foods such as fish or shellfish. A Fijian method 
of using fermented coconut is to grate some mature coconuts, wrap the grat- 
ed flesh in a softened banana leaf and leave for a few days to ferment. This 
fermented coconut salad [kora) is then ready to be mixed with narnu [sea- 
weed], diced onion, and other salad vegetobles. 

In many of the islands copro, which is the dried meot of the coconut, was 
the basis of a viable industry in the early days and is still so in some Pacific 
Island countries and territories. Traditionally the leaves were used to make 
houses and a vorieiy of useful household tools. More modern coconut  prod^ 
ucts include soap, cosmetics and furniture. The fibres ore used for mottress- 
es, mats and ropes, the shells for handicrafts, ornaments, charcoal and oil. 
Coconut oil is  also used in cooking, but because of its low melting point 
and saturated fat content, it is not as popular as other types of oil. 

The many other uses of the coconut and its products are too numerous to 
cover in this handbook. They make coconut a valuable resource for the 
Pacific. It is often referred to as 'the tree of life'. For more information on 
coconuts, please refer to South Pacific Foods Leaflet no. 8 (SPC, 
1 9 8 3 ~ ) .  

Despite the promotion of the coconut as a nutritious food, it continues to 
remain a controversial topic among health workers. The controversial part 
of the nut is the oil extracted from the mature flesh. Some United States sci~ 
enlists believe it contributes to the development of heart problems. This siems 
from the fact that coconut fat is highly saturated, its chemical composition 
being approximately 91 per cent saturated fat, 7 per cent mono-unsaturat- 



ed fat and 2 per cent fat. Consumption of saturated fats 
has been found to be a risk factor in non~communicable diseases such as 
cardiovascular disease [CVD) and obesiv. For this reason coconut fat is 
labelled a 'bad' fat 

However, coconut oil neither lowers nor raises blood cholesterol levels. This 
special neutrol feature is  due to the chemical composition of coconut oil. 
More than two thrds of the fatty acids in coconut oil are of medium chain 
lengths of 8 1  2 carbon chains (C8-C121 However, it is  the 14-1 6 carbon 
chains that are more associated with CVD. Fats that are composed princi~ 
pally of mediumchain triglycerides do not raise blood cholesterol levels 
when taken as part of a normal diet consisting of a variety of food every day 
(Nyam News, Caribbean Food and Nutrit~on Institute, November 19891. 

The other controversial issue is coconut cream. In the Melanesian, 
Polynesion and Micronesion islands fresh or canned coconut cream is 
added to food during cooking. The freshly grated, mature coconut is 
squeezed into a wooden bowl or a bas~n using coconut fibres or a clean 
plece of cloth. This cream can be used in cooking, either diluted with water 
or concentrated {no added water]. Coconut cream with no water has 3 2  
grams (if canned, 16.8 grams] of saturated fat per l00 grams edible por~  
lion [English et a . ,  1996; Dignon et al., 1994). Use coconut cream in 
moderation if overweight or obesiv IS a problem. 

Cassava: Manihot species 

Cassava (or manioco, manioc, or tapioca, as it  1s sometimes called] is the 
most economical traditional staple food in the Pacific today. I t  is  extensive^ 
ly grown in most parts of the Pacific because it is an easy crop to grow and 
harvest for the tamily. The plant 1s said to have been introduced to the 
Pacific from Mexico by the Spaniards and from Brazil by the Portuguese. 
There are several species, either white or yellow, grown in the Pacific, but 
the best ones include Manihoi esculento and Monihot paimoio--the sweet 
species which contains less cyanogenetic giycoside than the bitter species, 
Monihot utilissima [Lambert, 1982) .  

Cassava can grow in light sandy soil or in dry or poorer soil where other 
crops may not grow w e .  It is grown from cuttings taken from the base of 



the stem and may be planted all the year round. The roots can be  harvest^ 
ed six to nine months after planting. 

Baskets of coiiova Nuku'obfa markeh Tongo 

The best way to use cassava is to cook the tubers directly after harvesting. 
In areas where there is o constant supply of electriciy, roots may be 
peeled, washed and then packed in clean plastic bags to freeze. Frozen 
cassava keeps for a very long time. In areas where there is no electricity, 
the roots can be placed in shallow pits and then covered with damp saw- 
dust and or soil. 

The roots may also be peeled, washed and sliced, then laid out in the sun 
to dry. The dry cassava can be kept in a clean airtight container until 
required. Roots are then soaked in water and pounded to make into flour. 
Cassava can also be fermented or made into chips. The fermentation 
process is described in Section IV-Use of traditional staple foods. 

Although the cassava roots have much more energy than other root crops, 
this food is not as nutritious as taro, yams and sweet potatoes. Table 6 com~ 
pares the nutrient content of different row staple foods in the Pacific. 



Toble 6: Comparison of nutrient content of different uncooked (row) 
staple foods in the Pacific (per 100 grams) 

Breadfruit: Artocarpus cultivars 

Breadfruit has long been an important staple crop in the Pacific Islands, 
where it is part of an agricultural complex well adapted to island environ- 
ments. It is an excellent energy fruit/staple tree thot requires very little core. 
It probably came to the Pacific approximately one io two thousand years 
ago through the eastern parts of the Malay archipelago (Barrau, 1973)  It 
now grows wild throughout Asia and the Pacific. There are many varieties 
and these vary from island to island. There are two species of breadfruit in 
the Pacific Islands, Artocarpus altilis in the Melanesian and Polynesian 
Islands and Artocorpus moriannensis found throughout Micronesia (Ragone, 
19961 Breadfruit is an important staple in atolls because it is one of the 
few starchy staples thot can thrive in the atoll environment. Different varieties 
fruit at different times, thus providing for continuous food supply each year. 
The importance of breadfruit has diminished in the past 5 0  years and 
replanting has not kept pace with the losses incurred throughout the Pacific 
from drought, storm damage, attrition by age and other factors. 

Young shoots or suckers as well as root cuttings are used as planting mate- 
rial. Seeds obtained from ripe fruits can also be grown. Once growing, 
breadfruit trees do not need much care, except in atolls, where they may 
need water and monuring with compost. Breadfruit trees can grow up to 
18 metres (60 feet] tall and begin to fruit after about six years. They can 
produce fruit for 5 0  years or more 



Hreadiruii not os populur ,now us , r  used 10 bc 

Because breadfruit is very seasonal, a lot of work has to be done (quickly] to 
preserve this tasty starchy fruit. Traditionally, to avoid wastage if there is excess 
mature fruit on a tree, they are picked, peeled, washed and put in a pit lined 
at the bottom with clean green banana leaves. Then more leaves are folded 
over so that the food is sealed inside. More dry leaves are added, and  final^ 
Iy stones or heavy logs are put on top of the dried leaves. This fermentation 
process is effective and will help to preserve the paste for months. 

For use as palatable food, the fermented breadfruit can be pounded till 
smooth and flavoured with coconut. Balls of the mixture are then wrapped 
in breadfruit or banana leaves and can simply be baked in the earth oven 
or roasted over hot coals. 

The mature breadfruit can also be baked with the skin intact. The cooked 
flesh can be extracted and pounded to make breadfruit dough. This is  cut 
into portions and served with coconut sauce, as in Wallis and Futuna and 
other Polynesian islands, or with a sweet sauce made from coconut and 
caramelised sugar. Chips can also be made from breadfruit. Leftover boiled 
breadfruit can be made into a salad, or fried. 

Breadfruit is  an excellent energy food. It is a good source of dietary fibre 
and a reasonable source of Vitamin C. Breadfruit seeds are a useful source 
of protein and thiamin. They provide a good snack food for school children. 



Bananas and plantains 

Bananas and plantains are most important staples and are also a valuable 
food for commercial production. They can be grown in most Pacific Island 
countries and territories. There are two types, the eating banana (Muso escu~ 
lento] and cooking banana (plantain]. Both Vpes belong to the species Musa. 

This section will deal with plantains or cooking 
bananas. In our next handbook, The Fluits We 
Eat, eating bananas will be discussed. in some 
Pacific Islands some species of cooking banana 
can also be eaten uncooked when ripe 

Bananas grow in most parts of the Pacific, 
even in atolls. They grow well in warm climates 
and need plenh/ ofwater to produce the fruits 

that are the energy~food source. They can be grown in different kinds of soil, 
but do especially well in loose topsoil on top of a heavy clay soil. One prob 
em with bananas is that they are easily destroyed in cyclones. To minimise 
damage, there have been attempts to grow dwarf bananas and/or to trim 
trees before a cyclone hits. SPC Handbook no. 5, Banana Production in the 
South Pacific, outlines preparation, planting and agricultural management 
and production of bananas in the Pacific. 

Plantains can be grown from a young shoot or corm (the 'root' of the banana 
tree]. The plant can grow to a height of 3-8 metres [ l  0-25 feet). It takes 
approximately a year after planting for to fruit and they may fruit at any 
time if the weather is warm. Plantains are normally grown with other crops 
such as yam and taro [inter-cropping], so that they provide shade for these. 

When plantains mature, they are usually cut down before they ripen and hung in 
a dark, cool place. When required, the fruit, either green or ripe, con be boiled, 
baked or steamed. Under warm conditions, plantain can ripen very quickly. Ripe 
plantain can be eaten fresh or made into delicious cooked puddings. 

Plantains provide a lot of energy and are good sources of Vitamin C and 
Vitamin A, contain some dietary fibre, and are high in potassium lapproxi- 
matey 400 milligrams/lOO grams]. 



2. Imported staple foods 

Bread and other flour products 

Bread is a mixture of ground grain or flour and water, with or without yeast, 
salt, milk and other ingredients. The Greeks were the first to promote white 
bread as a superior product and only the poor used to eat wholemeal 
bread. Today bread [white or wholemeal] is more easily available, because 
of its convenience and price, than the same quantity of traditional staple 
food sold in the shops. 

The art of bread making is not new in the Pacific Islands. Many different 
kinds of bread are produced in the Pacific, ranging from the normal white 
loaf to breod rolls, buns, baguettes, and wholemeal and brown bread. 

A voriety 
of bieodi. 
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Although most people in the Pacific now eat breod, cakes, buns and other 
flour products made from imported wheat flour, flour can also be made from 
the many different starches found in root crops. The starch grains are all dif- 
ferent and can be easily identified under the microscope (Egan et al., 
198 l]. If starch from different root crops could be used to replace some 
wheat flour, this would be of great benefit to the people of the region. It 
would increase the value of their local root crops and would also lower the 
cost of bread production. A full description of the composition and  proper^ 

ties of breads made from different starches is given by Tsen l 1  9791. 



Cabin biscuits 

Local biscuits (often made overseas especially for the Pacifc Island taste 
and teeth!) are amongst the range of introduced flour products that are pop- 
ular with the young as well as the elderly in the Pacific. Although some are 
mode locally, others, such as cabin crackers and biscuits, are still produced 
overseas especially for the Pacific Island market. One reason for their pop- 
ularity is that they con be stored for a very long time (if kept in tins], com- 
pared with fresh bread. Thus they have become a useful food cornrnodiiy, 
especially for those living in the atoll islands where fresh bread is not so eas~ 
ily available on a daily basis. 

Most of the islands hove the~r own version of island biscuits and while they 
may differ in shape and size, the basic ingredients remain roughly the 
some: flour, water and some fat or oil, made into a dough, rolled, cut into 
sliopes and boked. 

Two types of Pacific Island bscuits have been analysed in two Pacific Island 
laboratories-the PNG University of Technology and the University of the 
South Pacific. The Fiii breakfast cabin crackers appear to be much higher 
n energy, dietary fibre, fat and sodium than the PNG biscuits. This appar- 
ent difference may be due to the difference in the analytical methods used 
and variations in the moisture content of the two samples. 



Flour 

Flour imported into the Pacific mostly comes from New Zealand and Australia. 
A fair amount is  also donated to the islands through disaster~relief pro- 
grammes. Most of the flour imported is refined white flour. This is because it 
can be stored for a very long time provided it is  kept in a dry container. 

Wholemeal flour, on the other hand, does not keep very well. It tends to 
attract insects and moulds more quickly than white flour. Wholemeal flour 
contains more complex carbohydrates and dietary fibre than white flour and 
so i t  is a better, healthier choice for the family. 

Rice: Oryza sativa 

The islanders of Guam were growing rice prior to European colonisation. It 
was also introduced to New Caledonia as early as the 1850s. Rice pro- 
duction then extended to PNG and Fiii, where it was grown during the 
1950s and is still growing today. There is still a viable and growing rice 
production industry in PNG. Today imported rice is a staple in many atolls. 
It has also been a staple food in Fii i  since the Indian settlement. However, 
a maior part of the rice needed for food in the Pacific is still being import- 
ed from Australia, New Zealand and the United States. 

Rice is said to have originated in India. It was also used as a staple in 
China 5000 years ago. Rice needs plenty of water and a warm humid c i -  
mate. It is mainly grown in rice paddies submerged in water until the rice 
is ready to ripen. The paddies are then drained and the rice is picked and 
harvested by machines. There are also dryland types of rice 

Attempts made to grow rice in the Pocific as a cash crop were not very success- 
ful; local rice could not compete with highquality imported varieties from rice 
growing countries. Additionally, the costs of production in Pocific Island countries 
and territories are high, enabling imported rice to be sold more cheaply in stores 
than the lccolly grown varieties. It was also thought that island economies should 
maintain ond encourage the production of local staple food crops because they 
were not only n~~tritionally superior, but could produce higher yields. 

The most commonly eaten h/pe of rice in the Pacific Islands is the polished white 
variety, which has gone through a milling process that removes the bran and 



most of the dietory fibre, minerals and vitamins. Parballed rice that has been 
partially cooked with the bran still intact and then removed is also available. 

Rice can be boiled and served in place of or together with root crops, or 
boiled n thin coconut cream and served as a breakfast dish. It can also be 
cooked with meat or fish or chicken to make thick soup or made into fried 
lice. Plenty of green and yellow vegetables can be added to rice to make 
a healthy nutritious meal. 

Common potatoes: Solanurn tuberosurn 

Early settlers, Europeans and missionaries, who were not used to the taste of 
the local staple foods, probably introduced common potitoes to the Pacific 
Islands According to Barrau 1 1  9561, Solanurn iuherosum was grown in 
some ~sland territories in the early 1950s mainly to supply European seiilers. 

Potatoes are indigenous to Central and South America. Their cultivaton dates 
back approximately 4000 years. Spanish explorers ntroduced potatoes to 
Europe, where they became a staple crop in the period 165&1750. 

Potatoes have been successfully grown in the highlands of PNG, at 
Sigotoka [Fiji], in Tonga, where they become a popular crop amongst the 
islanders, and on Tanna Island in Vanuatu. Potatoes were also promoted 
during the early 1970s, mainly through overseas a ~ d  agencies, as a  short^ 
term viable crop for disaster rehabilitation. In other parts of the Pacific they 



were also imported. Today several varieties could be grown in many islands 
in the Pacific, but the supply is not enough to cater for local needs. Some 
are still imported. 

The potato tuber is the swollen tip of an underground stem. The energy is 
stored in the stem in the form of starch. It can yield more energy than cere- 
al grains and this makes it a convenient crop to grow, particularly in areas 
with loose soil and low temperatures. 

Choosing the best potatoes for cooking can be a problem if people are not 
aware of a few characteristics of this useful plant. One type of potato is  the 
'mealy' type, in which the cells tend to separate out when cooked. These 
are best for baking and for preparing mashed potatoes. The other, 'waxy' 
type is best for scallops, chunks, and wedges that can be chopped up for 
potato salads 

Some potatoes tend to develop 'stemend blackening' during cooking. This 
is caused by a reaction of ferric iron (Fe"') ions, formed from ferrous (Fe"] 
ions during cooking, with phenolic substances inside the potato. Some 
potato varieties may be more susceptible than others. Stem-end blackening 
can be avoided by adding half a teaspoon of cream of tartar for every pint 
of cooking water, after the potatoes are half done. 

Generally ordinary potatoes contain a lot of starch, and moderate amounts 
of protein and Vitamin C,  If new potatoes are cooked and eaten in large 
amounts they can provide enough Vitamin C to prevent scurvy. 

Common potatoes need to be kept cool and reasonably damp In temper- 
ate countries, they are usually kept in heaps covered by straw and soil d u r ~  
ing the winter season. In the tropics they need to be kept in a cold store at 
about 3-4'C or in a refrigerator. 

Pasta (noodles) 

Pacific slanders tend to call pasta 'noodles', whereas Europeans term 
everything 'pasta'. Noodles originated in Asia in about 1000 BC. They 
appear to have been increasing in popularity in the Pacific, especially in 
Micronesia, in the last 20 years, due to the increased influence of the Asian 
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food market and the relative ease of preparation. Noodles are increasing- 
ly used in the Polynesian and Meanesian sands too. 

European-vpe pasta is made from the endosperm of a hard variety of 
wheat called durum wheat. It is mixed with water to form dough, cut into 
strips of various shapes and baled unt tender. Some bypes of pasta, such 
as noodles, may also have added eggs and/or vegetable extracts. These 
give a softer flavour and improve the nutritional quality of the pasta. The 
Italian word 'pasta means 'paste' and refers to the dough made by com- 
bining the wheat flour [called 'semolina') with water. 

ed into four basic groups: cords, tubes, r 

the wide asaane sheets to the sim~le nc 
U 

manv sho~s and su~ermarkets in the 

In Asia noodles are made from rice or 
soybean flour rather than wheat flour. 

Both pasta made from wheat flour and 
noodles made from rice flour are 
imported into the Pacific. They are 
available in fresh or dried form. Pasta 
is mostly used in Italian, Mediterranean 
and European dishes and noodles in 
Asian and Pacific recipes. 

The harder the wheat used for 
making pasta, the stronger the 
dough. Pasta made from weaker 
flours breaks easily. Macaroni o i  
spagheiri IS popular, though each 
category has many size and 
shape varieties. 

It was in Italy that the art of pasta 
making was perfected, so many 
knds of pasta bear Italian names. 
Mocaron~ products can be divid- 

ibbons and shells. They range from 
>odes that ore readilv available in 



Pasta and noodles are good energy foods. They contain complex carbo- 
hydrates that can release energy very slowly over a long period of time, 
thus providing bulk to the diet. Cooked pasta or noodles can be mixed with 
other food, such as meat, fish and vegetables, to make a healthy nutritious 
meal. Pasta can also be served with a wide variety of sauces. Wholemeal 
pasta provides a good source of dietary fibre. 

in the Pacific there is o preference for plain noodles to be cooked and fed 
on their own as a weaning food to young children under five years on a 
daily basis, in the same way as rice. Other foods, such as green and 
coloured vegetobles mixed with protein foods, should be added to improve 
the nutrient values of noodles if given to infants. 

Cooking pasta or noodles can be quite an experience, especially for first- 
timers. Here are a few hints on how to successfully cook pasta or noodles: 

1 .  Use a large pan and plenty of lightly salted water. This is because pasta 
and noodles increase about three times in volume during cooking. 

2. Use about 1.2 litres of water to every 120 grams of pasta or noodles. 

3.  Put all the pasta or noodles into the boiling water. 

4. Bring the water to the boil, check the cooking time on the label and cook 
accordingly. 

5.  Stir the pasta or noodles occasionally during cooking to stop sticking 

6. Use a fork to check if the pasta is cooked. It should be firm and not too soh. 

7. Drain and serve hot, or if pasta is to be used as a salad, rinse under cold 
water to cool before mixing with other ingredients. 

Noodles or pasta are not faitening if boiled and served with other foods. However 
if you eat too much of any of these foods on its own you con gain weight. 

A halfcup serving of cooked pasta contains 99 calories and less than half 
a gram of fat. [Compare this to a 3 ounce serving of skinless, roasted chick- 



en breast, which has 6.6 grams of fat, and a 3 ounce serving of lean 
grilled ground beef, which has 13.5 grams of fat.) 

Dried noodles or pasta last much longer if they are stored in an unopened 
packet or airtight container. Fresh noodles or pasta of all kinds should be 
refrigerated until needed and used the same day they are purchased. 

Note: A staple food that has not been covered in this book, but I S  a major 
staple of Micronesia, is pandanus. It can be made into storch as part of the 
main meal or eaten as a fruit. It will be covered n our next handbook, The 
Fruits We  Eat. 

Pondon~r$ c o v e r e d  in The FruIs We Eat 
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Mackerel dip and crusty bread 

Ingredients: 

1 /2 cup sour cream 
1 tablespoon lemon iuice 
1 tablespoon mayonnaise 
1 tablespoon green onions finely chopped 
300 grams cooked mackerel [or canned] 
Pinch of dry mustard, pepper, salt to taste 

Method: 
1. Whip cream until thick. 2. Blend remaining ingredients [or stir in). 
3. Chill before serving. 4. Serve with toasted breod. 

Serves 4-6 



VII. The Future of Staple Foods 
in the Pacific 

Food and nutrition policies 

As a result of regional nutrition meetings and documented evidence of the 
increasing trends in nutrition~related health problems and diseases, Pacific 
lslond governments have been very active in developing notional food and 
nutrition policies They have been assisted by the Secretariat of the Pacific 
Community [formerly the South Pacific Commission), the World Health 
Organization, the United Notions Children's Fund and the UN Food and 
Agriculture Organization. The production and consumption of traditional 
local foods, such as coconuts, bananas, taro, sweet potatoes and yams, 
has been encouraged in most countries and territories, as has the  develop^ 
ment of food standards and regulations regarding food imports. 

Howevei, local consumption of traditional staple crops has been declining 
for many years and is not likely to increase. In many countries and territo~ 
ries. food cutuies have changed as people became more affluent. Many 
of the old labout-intensive tiaditiona recipes are not used any more and 
younger genelotions have different pr~orities from those of their parents. 
Food policies can only reflect the will of the people and nutrition policies 
can only retlect the needs of the people. Both food and nutrition policies 
con only allow people to choose from a wide range of nutritious foods and 
make the choices as easy as possible. The final arbiters are the people 
ttieinselves and at present, imported foods present the easy choices. 

Nevertlieess, the developrncnt of local cultivars of certain starchy staples 
that have shorter growing seasons and less acridity is being undertaken in 
muny Pacific Island countries and territories to inclease local food produc~ 
tion Continuous prornotion of the importance of indigenous staple foods by 
~nutlitionists and nutrition workers in the Pacific is an ongoing struggle 
oganst cheap, convenient imported foods. Many islands have establistied 
national food and nutrition committees. These assist with planning and 
development of strategies for improving production, preparation and  con^ 

sumption of foods grown locally, whether they are indigenous or not. 



Household food security 

The family food garden has been o tradition in the Pacific since the 
islands were first inhabited. Its promotion as a means of ensuring that 
Pacific families and households are nutritionally secure is of the utmost 
importance. On-going programmes re~emphasise and improve sc?mi~sub- 
sistence farming practices, especially for those in urban areas and for 
people on a low income. Continuing promotion of family food gardens 
and of strategies to maintain a safe, nutritious food supply for the family 
and the Pacifc communities should be given priority by local, regional 
and international organisations. Additionally, education of government 
officials on food securih/ issues is now being given priority by mosl Pacific 
Island countries and territories. 

Pacific Island culture [like most others] is continually changing. The younger 
generations do not seem very interested in household food security initia- 
tives. Efforts to refocus and reorient community-based programmes so that 
they are innovative and involve young people are very important. 
Promotion, consultations, education and participation of young people in 
agricultural programmes and training are crucial. Understanding the impor- 
tance of local foods, especially staples, for the health and wellbeing of 
Pacific Island populations is a key factor. 

Pests and diseases 

The impact of pests and diseases holds grove fears for Pacific Island 
planters and farmers. A few are described below. 

The coconut rhinoceros beetle [Oryctes rhinoceros) was introduced 
into the region through Samoa in 1909, It is now present in American 
Samoa, Fiji, Tokelau, Tonga, Walis Island, Samoa and Paau, as well as 
parts of PNG (East New Britain, Manus Island and New Ireland]. The 
adult beetle burrows into the apex of the palm and feeds internally on soft 
developing fronds before they have r~folded.  When the damaged fronds 
unfold, they show large angular cuts in the sides of the frond, while sorne~ 
times the ena of tke frond is completely cut off. Heavy attacks kill the trees, 
while intermediate attacks weaken the palm tree and reduce nut produc- 
tion (SPC, 19771. 



Banana diseases cause heavy losses of crops. In 191 3 in Fiii, the disease 
called Cercosporo musoe, which attacks the leaves of the banana, caused 
Sigatoka disease [black leaf streak!. In 1963 another wave of more severe 
black leaf streak was first noticed in Fiji The banana industry suffered from 
the attacks of these diseases [Lambert, 19701. 

Phytophfhoro leaf blight (taro leaf disease), common in Samoa, American 
Samoa, Kiribati, Vanuatu, the Solomon Islands and PNG, has had a major 
impact on both export trade and local consumption. Since the outbreak in 
Samoa, exports of taro have dropped in value from ten million Samoan 
dollars to approximately one hundred thousand dollars. Bananas have 
now replaced taro as the most importont food crop. This change will also 
have an adverse effect on the troditionol staple-food-consumption patterns 
of Samoans. 

Insect pests of rnalor importance in some countries and territories ore the 
taro beetle, tor0 army worm and the giant African snail. 

It is debatable whether the present population of the world could be fed 
without the use of pesticides because large areas of a single food crop 
(monoculturej are more susceptible to pests than small plantings of different 
crops. The use of pesticides raises environmental issues that only local com~ 
munities and governments can resolve. 

Some Pacific Island governments are not developing environmental protection 
programmes to preserve the environment and control outbreaks of pests and dis~ 
eases. If such programmes are not developed or are unsuccessful, many Islanders 
will become fully dependent on introduced foods. Countries and territories in the 
Pacific must practise vigilant quarantine and early detection to prevent the intro 
dudion and spreod of pests and exotic diseases of staples in the region 

Pacific taste 

The natural quality especially the taste, of Pacific foods is very high and 
should be maintained. The priorities and requirements of the commercial  mar^ 

kets and distributors do not focus on taste. Commercial food production indus- 
tries strive for high yield, long shelf life and abiliy of fruits to resist pests and 
diseases. This is often at the expense of toste. Ask any Pacific slander where 
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the bestiasting root crops a r e y o u  will be told 'in the Pacific Islands'. A mar- 
keting edge lies here waiting to be exploited. 

The idea that it is  impossible to obtain all the vitamins from our present food 
supply has prompted part of the Pacific population to supplement its diet 
with additional vitamins and minerals. Vitamin deficiency resulting from 
poor eating habits is  obviously best treated by correcting the diet. 

New processes 

In developed countries, improvement of staple foods by biotechnology has 
been taking place for a number of years. Pacific countries and territories could 
benefit from these recent advances to improve the sheltlife and storage abili- 
ty of many Pacific foods. However, the ethical issues related to these process- 
es have yet to be resolved. In the United States and Europe, there is a demand 
by consumers for such genetically engineered foods to be labelled, but at pre- 
sent there are no labelling laws requiring producers to reveol whether a food 
has been genetically altered. With the introduction of free world trade into the 
Pacific, food-safety laws need to be in place to protect and inform people 
about genetically engineered foods and inferiorquality foods. 

Food irradiation is a new method used to preserve food. This technique 
involves using ionising radiation to destroy various micro~organisms or 10 

inhibit biochemical changes. In some developed countries questions about 
the safety of this method are causing public concern. Food irradiation is  not 
permitted on a commercial scale, although the joint FAO/WHO Codex 
Aimentarius Commission has accepted it as a safe and effective technolo- 
gy when used under good manufacturing practices. 

Major factors affecting food supply are climate and political instability. 
Major famines are always a risk, but by far the greatest risk is political insta- 
bility and, ultimately, war. We have no hope of dealing with population and 
environmental problems if we cannot manage our ~olitical problems. 

Some conclusions 

Food culture has slowly been changing in Pacific Island countries and terri~ 
tories for some time and there has been a shift away from traditional root 
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crops to cheaper, more convenient imported staples. However, for formal 
and ceremonial occasions, local foods are essential. More kinds of food 
are now available in the Pacific Islands. With such an abundance, choice 
is usually determined by price and convenience. In urban areas, polished 
rice and wheat flour are cheaper and easier to prepare than root crops. 

Imported staples have different nutrient profiles ond pose the threat of over- 
consumption of energy and fat, and under-consumption of fibre. The chal~ 
enge for nutritionists and dietitians, horticulturists, makers, econo~ 
mists, school teachers and home economists is to advise and support the 
publ~c on foods beneficial for health, and at the same time promote aware 
ness about the benefits of production and consumption of local staples. 

Growing contact with the western world and increased urbanisation are 
rapidly changing food habits in the Pacific. However, the value of tradi~ 
tional staple foods in the Pacific Islands is assured despite the continuing 
threats from politics, natural disasters, pests, environmental pollution, migra- 
tion and lifestyle changes. The strong cultural and spiritual ties with the and  
and the sea will ensure that Islanders appreciate their social, psychological 
and cultural heritage and the roles they play through the foods they  con^ 

sume. Without doubt, traditional foods will always play 1311 irnportunt port 
in the lives of Pacific Island people. 



Fish with pineapple and carambola 

Ingredients: 

2 small fish ( l  5 kg] 
1 /2 ripe pineapple 
2 onions 
1 carambola 
2 cloves garlic 
2 chillies 
1 teaspoon sugar 

2 tablespoons lemon juice 
2 tablespoons oil 
1 cup coconut cream 
Seasoning 
Taro 
Coconut 

Meiilod: 
1. Stir f ry  chopped onion and crushed garlic. 2. Add lemon juice, sugar,  chill^ 
ies (crushed/chopped). 3 .  Add diced pineapple, fish cutlets and carambola 
wedges. 4. Add coconut cream and simmer 1 G1 5 minutes. 5. Season to taste. 
6. Serve with taro and coconut as pictured. 

Serves 4 



VIII. Nutrient Composition 

Nutrient values are shown in Appendix 1 Table 1 and Figures 1-1 4. These 
assist readers to compare the amount of a particular nutrient in each staple 
food with the amount in others, as well as making comparisons between tra- 
ditional and introduced staple foods. They can also be used by heolth and 
nutrition workers to prepare overheads for use as teaching resources. 
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Appendix 1 

NUTRIENT COMPOSITION OF SOME STAPLE FOODS 

Table 1: Nutrient content of selected fmds in the Pacific per 100 g of cooked food 
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Figure 2: Energy conbnt (kJ1100 grams) of cooked food 
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Figure 3: Carbohydrate content (gramr/100 grams) of cooked food 
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Figure 4: Fibre content (grams/100 grams) of cwked food 
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Figure 5: Totol fat content (gmmr/100 grams) of cooked food 
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Figure 6: Protein content (grams1'100 grams) of cooked food 
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Figure 7: Colcivm content (milligmms/lOO grams) of cooked food 
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Figure 8: Iron content (milligrams/lOO grams) of cooked food 
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Figure 9: Sodium conlent (milligrams/lOO grams) of cooked food 
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Figure 10: Vitamin C content (milligmms/100 gmms) of cooked food 
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Figure 11: Thiamin (Bl) content (micmgrams/lOO gmmr) of cooked food 
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Figure 13: Vitamin A content (micmgmms/100 grams) of cooked food 
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Appendix 2 

ANALYTICAL METHODS 

Technical information on the food tables 

The presentation of the nutrient composition data in this handbook is bused on 
the format used in the 1994 edition of the The Pacihc Islands Food Composition 
Tables and the guidelines developed by Greenfield and Southgate and com- 
missioned by the International Network of Food Data Systems. 

Notes on nutrients 

There are values for 20 nutrients, dietary fibre, energy as kilojoules (kJ) and 
kilocalories [kcal) and cholesterol reported in the nutrient tables in this  pub^ 
ication The values published in this booklet are all analytical values  deter^ 
mined in the Food Laboratory at the Institute of Applied Sciences at USP. 

Proximates 

The proximates reported in this publication are the following food cornponents: 

Water 
Protein, calculated from the nitrogen determination 
Fat 
Carbohydrate, available - calculated from sugars and starch components 
Dietary fibre 
Cholesterol 

Protein was calculated from the total nitrogen values by using the factor 
of 6.25. 

Fat values refer to total lipid (from fat sources in the food], triglycerides, 
phosphollpids, fatv acid derivatives and related compounds. 

Carbohydrates  are the total of the values analysed for the sugars glu- 
cose, fructose, sucrose, maltose and lactose and starch 

9: 



Dietary fibre values include resistant starch and substances measured as 
lignin. 

Energy values have been calculated from the amounts of protein, fat, car- 
bohydrate and alcohol in the foods. The faciors used to estimate energy v a l ~  
ues are as follows: 

Nutrient kj/g 
Protein 17 
Total fat 3 7  
Mono~,  di-soccharides 16 
Starch 17 

The kilocalorie [kcall energy value was calculated by dividing the kiloioule 
[kJ) value by a factor of 4. 184 [Greenfield and Southgate). 

Inorganic constituents 

The values for sodium, potassium, calcium, iron, magnesium, zinc, copper 
and manganese, determined by atomic absorption spectrophotometry, ore 
included in the tables. 

Vitamins 

The vitamins reported in this publication include thiamin, riboflavin, niacin, 
total Vitamin A equivalents, retinol, beta~carotene equivalents and Vitamin C. 

Vitamin A 

Values are presented as total Vitamin A equivalents which are calculated as 
the sum of retinol and 1 /6Ih the beta-carotene equivalents value. The beta- 
carotene equivalents value is calculated as the sum of beto~carotene and 
1 /2 the sum of the other measured pro-Vitamin A carotenoids. 
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