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e
PREFACE
Fur the work of HKI in Indonesia, Bangladesh and Nepal, a

method was needed to estimate vitamin A intake. Because the

method would be used in nutrition surveillance systems and in
relatively large surveys, its administration should be relatively quick
and easy.

Previously, such a method had been developed that was partly
based on the IVACG-method. That method was used in the evaluation
of a homegardening program in Bangladesh, in the national vitamin A
survey in Vietnam, and in the first rounds of the Central-Java Nutri-
tion Surveillance Project in Indonesia. It produced data that were
related to vegetable production and to serum retinol concentration in a
dose-responsive manner. Therefore, that method was taken as the basis
for the new method, the 24-VASQ method.

This 24-VASQ method is aso based upon a 24-hr recall question-
naire and estimates vitamin A intake semi-quantitatively, but distin-
guishes four different sources of vitamin A — vegetables, fruits, animal
foods and fortified foods — and estimates vitamin A content per
ingredient instead of per dish.

The method was developed late 1996 and has until now been used
by HKI in surveys in Indonesia (South Sulawesi, South Kalimantan,
East Java, West Java, DK Jakarta and West Nusa Tenggara),
Bangladesh, Cambodiaand Nepal.

We will be very glad to get feedback about this manual, about
experiences in adapting the 24-VASQ method for specific locations as
well as about results obtained when using the method.
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INTRODUCTION

T

heoretically, vitamin A intake is best assessed with a food-
frequency method, because vitamin A intake varies largely
between days and between seasons with different food availability

(1). However, it has been reported previously that in areas where alarge
variety of vitamin A rich-foods, especially vegetables, is available, food-
frequency methods often overestimate vitamin A intake (2, 3). On the
contrary, those studies also showed that the general food pattern seemed
to be better captured using a 24-hr recall questionnaire (2, 3).

The method previously used in Bangladesh, Vietnam and Central-
Java, Indonesia, was based on a 24-hr recall questionnaire. The fact that
that method produced data on vitamin A intake that were related to
serum retinol concentration in a dose-responsive manner (4), encouraged
us to further refine that method into the 24-VASQ method.

Because vitamin A intake can vary widely by season, data on vitamin
A intake in different seasons are best collected by administering
guestionnaires in specific seasons.

N

J

N
PURPOSE OF THE 24-VA SQ METHOD

The 24-VASQ method has been developed for
estimating vitamin A intake of populationsin a
relatively quick and simple way. It can be used in large
surveys and surveillance systems. The data can be used
to quantify vitamin A intake of specific population
groups, monitor changes in intake through time,
compare intake among populations, identify the
contribution of four different food groups - vegetables,
fruits, animal foodsand fortified foods - to vitamin A
intake and identify populations at risk of vitamin A
deficiency. Dataon vitamin A intake should not be
interpreted at an individual level.
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DeveLopMENT OF THE 24-VASQ MEeTHOD

Previousmethod

A semi-quantitative 24-h recall method was devel oped for evaluation of
the homegardening program in Bangladesh (5). Subsequently, the method
was also used in the national vitamin A survey in Vietnam (6) and in the
Nutrition Surveillance Project in Central-Java Indonesia (4). The method
was based on the IVACG method, but only enquired about food
consumption during the previous day. Two sources of vitamin A were
distinguished, plant foods and animal foods. A 24-hr recall questionnaire
was administered and foods were consumed coded based on vitamin A
content, and portion size.

Food categories were the following:
Plant foods <50 RE /100 g
Plant foods 50-250 RE /100 g
Plant foods >250 RE/ 100 g
Animal foods <250 RE/100¢g
Animal foods >250 RE /100 g

Portion size codes were the following:

Small <25¢g
Medium 25-759g
Large >75¢

Results of previous method

The vitamin A intake data collected in Bangladesh showed that women
with a homegarden had a higher vitamin A intake than women without a
homegarden (5) and that women with a higher vitamin A intake had a
lower prevalence of nightblindness and diarrhea (7). The data from
Vietnam showed a similar relationship between vitamin A intake and
prevalence of nightblindness and diarrhea. In Central Java, in addition to
vitamin A intake, serum retinol concentration was also measured. Analysis
of the data from women showed a dose-responsive relationship between
vitamin A intake and serum retinol concentration (4), as follows (see next

page):
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Table 1. Serum retinol concentration of women in Central Java by total
VA intake, and by VA intake from plant and animal sour ces, respectively.

Intake (RE/d)| (n) Serum retinol concentration
(umol/L)*

Total vitamin A:

18 quartile <140 (150) | 1.27a [1.22-1.32]
2 quartile 141-336 (151) | 1.32a [1.27-1.37]
39 quartile 336-537 (149) | 1.34 ab[1.28-1.40]
4" quartile >537 (150) | 1.39b [1.34-1.45]
Plant vitamin A:

1% quartile <60 (141) | 1.31a [1.25-1.36]
2 quartile 61-279 (159) | 1.30a [1.25-1.35]
39 quartile 280-420 (149) | 1.33 ab[1.27-1.39]
4" quartile >420 (151) | 1.38b [1.33-1.44
Animal vitamin A

1% and 2™ quartile| <50 (311) | 1.28a [1.24-1.32]
34 quartile 50-75 (142) | 1.33a [1.28-1.38]
4" quartile >75 (147) | 1.43 b [1.38-1.48]

! mean [95% Cl]
ab Valueswithin afood group with adifferent letter are significantly different from each other,
p<0.05 (ANOVA, post-hoc multiple comparisonstest of |east-significant difference)

Need for improvement of the method

Thus, the previous method was very well able to quantify vitamin A
intake, and relationships were found between vitamin A intake and veg-
etable production, vitamin A related morbidity, and serum retinol concen-
tration. While this indicated that the method estimated vitamin A intake
well, the method had to be improved, because recent research found that
the vitamin A activity of fruits and vegetables is different, and it appeared
difficult to assign food category codes for dishes composed of mixed
ingredients as well as for watery dishes, such as soups.

Therefore, the method was modified to contain 10 instead of 5 food
groups: 3 groups for vegetables, including carrots, with low, medium or
high vitamin A content; 3 groups for fruits, including pumpkin and swest
potato, with low, medium or high vitamin A content; 3 groups for animal
foods with low, medium or high vitamin A content; and 1 group for
fortified foods. Six categories were made for vitamin A content of the foods
consumed: < 20 RE; 20-75 RE; 76-150 RE; 151-350 RE; 351-750 RE; and > 750
RE. For mixed dishes, each individual ingredient has to be coded separately,
for food group aswell asfor vitamin A content.
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DescripTION OF THE 24-VASQ METHOD

Food code and vitamin A content code

A 24-h recall questionnaire is taken from the respondent. This includes
all foods and drinks consumetlj during the previous day, with details on
ingredients and portion sizes. Each vitamin A containing ingredient is
then assigned two codes, afood code, based on the kind of food and its
vitamin A content, and avitamin A content code, based on the amount of
vitamin A in the amount of the ingredient consumed. For infants and
children, their breastfeeding status should be recorded (exclusive, supple-
mented with food and/or liquid, or not breastfed). Their vitamin A intake
from breastmilk may be estimated using Appendix 5.

Table 2. Food codes
Food code | Description

Vitamin A content
(RE/100 g)

>250

50-250

V1/F1/A1 | Vegetables 1/ Fruits 1/ Animal foods 1

V2/F2/A2 | Vegetables 2 / Fruits 2 / Animal foods 2
V3/F3/A3 | Vegetables 3/ Fruits 3/ Animal foods 3 <50
Ft Fortified foods 1-7000

N.B. Thefruit category also includes pumpkin and red and yellow sweet potato, becausethe
bioavailability of their carotenoids appearsto be more comparableto that of fruitsthan to that of
vegetables. Carrotshowever, are classified in the vegetabl e category, because the bioavailability of
their carotenoidsis more comparableto that of carotenoidsfrom leafy vegetables. Fortified foods
refersto al foodsto which vitamin A (retinol or 3-carotene) has been added, e.g. infant formula,
weaning foods, noodles, etc.

Table 3. Vitamin A content codes

Appendix 1
Vitamin A content code| Vitamin A content used | shows what a 24-hr
for calculations (RE) recall form with
<20 RE 10 columns for food
20-75RE 475 codes and vitamin A
76-150RE 1125 content codes can
151-350RE 250 look like. It also
351-750RE 0 contains an example
>750RE 950 of data collected.

1Sometimesa 24-hour recall questionnaireis administered, asking about foods and drinks consumed
during the preceding 24 hours. However, wefind thislesspractical, because when eating patternsare
irregular, meals, such aslunch, may be recorded twice or not at all. Therefore, we suggest asking
about consumption during the previous day, between waking up in the morning and goingtosleepin
the evening. For guidelines on how to administer a24-hour recall questionnaire, see appendix 6.
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Development of a list of foodsto taketo thefield

In order to assign the appropriate food and vitamin A content codes,
after collecting the 24-hr recall data (see appendix 1), fieldworkers need to
take alist to the field, which lists foods with, for each food:

- vitamin A content per 100 g;

- food codes; and

- for the most common portion sizes, the amount in grams
and the amount of RE’s in that amount of grams.

The list will be easiest to use when foods are listed in alphabetical order
per food category (vegetables, fruits, animal foods, fortified foods). When
making the food list, it isimportant to realize that, because of differ-
encesin bioavailability of carotenoids, pumpkin and sweet potato are
categorized as fruits, while carrots are categorized as vegetables.

Most of the work needed before using the 24-VASQ method is involved
in composing this list of foods. Appendix 2 shows what some pages of such
alist of foods can look like. The list may be long. However, experience has
learned that the number of foods frequently consumed is often limited.
Therefore, fieldworkers will have soon familiarized themselves with the list
and will be able to quickly locate the foods that need to be coded.

Accuracy in estimating portion size

With respect to estimating the portion size of the ingredients consumed,
when administering the 24-hr recall questionnaire, the accuracy should be
sufficient to assign the appropriate vitamin A content code.

Because that code refersto categories with arelatively wide range of
vitamin A content, the fieldworkerswill find that arelatively rough estimate
of the amount of an ingredient consumed is often sufficient to assign the
vitamin A content code. For example, 2 spoons of cooked spinach, with a
vitamin A content of 467 RE/100 g, weighs approximately 36 g and thus
contains 168 RES (see appendix 2).

It can be seen that it does not really matter whether 2 or 3 spoons,
containing 168 or 252 REs, are consumed, because they will all be assigned
vitamin A content code 151-350 RE. Thelevel of accuracy needed islargest
for foods with arelatively high vitamin A content, but that are eaten in small
amounts, such as carrots or liver.

Selecting food composition data for use

The development of the list of foods that fieldworkers can take to the
field needs, apart from identifying portion sizes, estimating their weight and
calculating their vitamin A content, selection of the best available value for
vitamin A content (RE/100 g) for each food. Because many food composition
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tables, especially those used in developing countries, are often based on
spectrophotometric analysis, which often overestimates provitamin A
content, caution is needed when deciding on which datato use for vitamin A
content of vegetables and fruits. Appendix 6 shows the food composition
table currently used in Indonesia with a further explanation about the
selection of its values and their references.

Summarizing data and calculating intake

After the 24-hr recall questionnaires have been taken and appropriate
codes assigned, the codes need to be summarized in another table, which
can also be used for data-entry. Such a summary-form is shown in appendix
3 (vaues in the summary form correspond to the example shown in
appendix 1). Per row of the summary-form, the total in the frequency
column should be equal to the total of the 6 subsequent vitamin A content
columns. Based on this summary, vitamin A intake can be calculated per
food code, per food group (vegetables, fruits, animal foods, and fortified
foods), aswell as for the total. The values used per vitamin A content code
are shown in table 3 above. For data-entry, the frequency of all the 70 cells
of this table should be entered.

From the way the data are summarized, it is also possible to calculate
frequency of intake of foods from the various food groups (V1, V2, V3, F1
etc).

PREPARATIONS FOR USING THE 24-VASQ MEeTHOD

From the description of the method, it is clear that several steps need to be
taken when preparing to use the method. These steps include:

1. Listing foods consumed in the survey area that should be included
in thefood list.

2. Collecting data on vitamin A content of these foods and
composing a vitamin A content food compaosition table.

3. For each food, collecting information on most common portion
sizes used and the amount of grams per portion size.

4. Composing thelist of vitamin A containing foods that can be
taken to the field by the fieldworker s (see appendix 2).

a  Noticethat pumpkinand sweet potato should areto beincluded in thefruit group.

b.  Onlyincludedishescomposed of multipleingredientswhen recipesarereally standard.
Preferably, mixed dishesare coded by ingredients, rather than asthe dishitself.

c.  Forwatery dishes, only the amounts of theingredients should be written down, not the water
content.
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CONVERSION FACTORS FOR CALCULATING VITAMIN A
OBTAINED FROM VEGETABLES, FRUITS, ANIMAL FOODS

AND FORTIFIED FOODS

Recently, the Institute of Medicine (IOM) derived new conversion
factorsfor estimating the amount of retinol activity equivalents (RAE)
obtained from provitamin A carotenoidsin foods (10). IVACG hasfollowed
this recommendation and published abookmark with the following
recommended conversion factors:

2 ug B-carotenein oil = 1 RAE (retinol activity equivalent),
12 pg 3-carotenefrom amixed diet (excluding pam oil) = 1 RAE, and
24 g other provitamin A carotenoids= 1 RAE.

These values are double the previously FAO/WHO recommended
factors of 6 ug 3-carotene or 12 g other provitamin A carotenoids= 1 RE
(retinol equivalent) (11). Theterm ‘retinol activity equivalent’ (RAE) was
introduced by the US Institute of Medicine (IOM) to replace ‘retinol
equivalent’ (RE).

However, the IOM only used two of four references available on the
bioefficacy of R-carotenein oil. One study found afactor of 2:1 and for the
other one they assumed that one U (international unit) of R-carotene and
one U of retinol had the same weight, and therefore also derived a
conversion factor of 2:1 instead of 4:1 which iswhat it was using the correct
weight of the lUs (12). In fact, the other two referencesthat were not referred
tofound 3.5:1and 4.0:1. Also, for the bioavailability of [3-carotene fromfruits
and vegetables, the IOM only referred to arecent study from a developed
country, not to those from developing countries. If the less favorable
conversion factor for 3-carotene in oil, which was documented by three of
the four studies, had been used by the IOM, the new conversion factor
would have been very close to the conversion factors derived from recent
studies in developing countries (8, 13) that found:

26 g [3-carotene from leafy vegetables and carrots= 1 RAE and
12 ug R-carotene from fruits and red/orange/yellow vegetables= 1 RAE.
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Assuming amix of vegetablesto fruits of 4:1, the conversion factor for a
mixed diet would be:

21 g [>-carotenefrom amixed diet (excluding pamoil) = 1 RAE. (12)

Because of the problems with the conversion factors derived by the
IOM described above, and because of the findings in developing countries,
we recommend using the last mentioned conversion factors for [3-carotene
of 26:1 for vegetables and carrots, and 12:1 for fruits and red/orange/yellow
vegetables. For other provitamin A carotenoids the conversion factors are
52:1 and 241, respectively. Because the 24-VA SQ method estimatesvitamin
A intake from vegetables, including carrots, and from fruits, including red
sweet potato and pumpkin, separately, the two conversion factors can be
used where applicable.

Most food composition tables list the vitamin A content of foods in
retinol equivalents, which are based on the old conversion factor of 6:1 for
[3-carotene and 12:1 for other provitamin A carotenoids. When these values
are used, a correction for the new conversion factors can be made after the
vitamin A intake per food group has been estimated, by dividing vitamin A
intake by 2 (12/6) for fruitsand by 4.33 (26/6) for green vegetablesand
carrots.

For animal foods no corrections are necessary. For fortified foods it
depends on the fortificant used. When retinol is used for fortification,
correction is not necessary, but when R3-carotene has been used, the above
mentioned conversion factors should be used, unless the food is an ail or
fat spread. For the latter case, a conversion factor of 3 may be used.
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The amount of grams per household unit listed in this table made for Indonesia were obtained by measure-
ment of available foods. When similar tables were developed for Bangladesh and Nepal, fewer cells of the
table were left empty, because generalizations were made for the weight of a table spoon, serving spoon,
bundle, handful etc. The advantage of this approach is that non-nutrition fieldworkers can more easily use
the tables because they have to make fewer estimates about weights themselves, but the disadvantage is that
the estimates of weight for individual foods will be less accurate.
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Summary form

‘Witamin & content [RE]
=20 -7 130 131-330 5 70 =Fan
A 2 2
nz i i
n3
L] 2 1 1
W2
w3 1 1
Fi
Fz 1 1
F3
Ft 1 1

Food Gode | Freq uancy

VitaminA intake can be summarized asfollows:

Al = 1125x2* 1** = 225
A2 = 10* 1** = 10
V1l = 1125+550* 0.23* = 152
v3 = 10* 0.23* = 2
F2 = 1125* 0.5%* = 56
Ft = 250* 1** = 250

* Mid-point of category x number of times
** Correction for bioavailability (see page 8)

Animal sources = 235
Vegetables = 4
Fruits = %
Fortified foods = 290

Total vitaminAintake

695 REM
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Estimates of vitamin A intake
from breastmilk

The 24-VASQ method assesses vitamin A intake from animal foods,
vegetables, fruits and fortified foods, but breast-fed children also obtain a
substantial amount of vitamin A from breast milk. In order to assess the
adequacy of vitamin A intake at group level, a rough general estimate of
the vitamin A intake from breast milk can be made.

We suggest the following amounts of RE for breastfed children, based
upon the assumption that the vitamin A content of breast milk of mothers
in developing countries is approximately 1.00 umol/L (equivalent to 571
RE/L):

— exclusively breastfed children : 800 ml containing
approximately 450 RE

— partially breastfed children aged <12 mo : 500 ml containing
approximately 300 RE

— partialy breastfed children aged 12-18 mo : 300 ml containing
approximately 200 RE

— partially breastfed children aged >18 mo : 175 ml containing
approximately 100 RE

However, it is very difficult to assess vitamin A intake from breastmilk
on an individual level. Therefore, the relationship between vitamin A
intake and vitamin A status may have to be analyzed seperately for partially
breastfed children and for children that are not breastfed anymore.
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Guidelines for administering
a24-hr recall questionnaire

Ask the mother to recall all foods and drinks that she, or her child,
consumed in the previous day, with details on ingredients and portion
sizes. ‘Previous day’ is defined as ‘yesterday’ or ‘last day’, the period
of time starting from when she woke up (in the morning) to when she
goes to sleep (in the evening). Record all food and drinks consumed on
the 24-hour recall form.

Record meals and drinks for breakfast, lunch and dinner, and probe for
food, snacks and/or drinks consumed in between meals.

For mixed foods, probe for the ratio of the main ingredients. First, ask
the mother for the ratio of ingredients in the serving portion (e.g.
spoonful). If the mother can not recall the ratio from the serving
portion, probe for the ratio of ingredients during cooking preparations.
Obtaining this ratio is very important if one or more of the ingredients
isV1,V2,V3 or Fl, F2, F3, or Al, A2, A3, or Ft. For instance, it is
very important to obtain the ratio of ingredients for a vegetable mixture
that contains potatoes, sweet potato, green leafy vegetables and bottle
gourd.

Record the household measure for each food or ingredient according to
the standard serving units (small or large serving spoon, small or large
pieces, small or large bowl, tea glass, handfull, teaspoonfull). For each
food, portions need to have been weighed using common serving
utensils. For instance, small fish need to have been weighed both by
using small spoons and by piece. For any other possible but uncommon
serving portion/size, try to approximate as close as possible to the
standard measurements.

Record the amount (gram) by using the foodlist table, for instance,
small serving spoon.

The food code and VA content codes can be filled out by enumerators
after data collection or calculated using a statistical program. For the
summary form, if thefrequency is‘0,’ fill out ‘88’ for the corresponding
vitamin A content field in that row.
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Table for vitamin A content of Indonesian Foods
(Based on results of HPLC analysis of carotenoids)

Indonesia, 1997

NuTrITION RESEARCH & DEVELOPMENT CENTRE, BOGOR;
DivisioN oF HumaN NUTRITION & EPIDEMIOLOGY,
WAGENINGEN AGRICULTURAL UNIVERSITY, WWAGENINGEN, NETHERLANDS;
HELEN KELLER INTERNATIONAL, JAKARTA, INDONESIA

I. Background

Different dietary sources of vitamin A can be distinguished: animal
foods, which are rich in retinyl esters (preformed vitamin A); fruits and
vegetables, which are rich in provitamin A carotenoids (provitamin A); and
fortified foods, which usually contain vitamin A in the form of retinyl
esters.

Due to the introduction of new methods to analyse carotenoids, new
values on provitamin A content of fruits and vegetables have recently
become available. Because of the availahility of these new values and
because of an increased availability of fortified products, this table was
compiled containing the most recent data on vitamin A content of foods
frequently eaten in Indonesia

This table is currently being used by Helen Keller International,
Indonesia for estimating vitamin A intake using the 24-VASQ method. The
group codes for the ingredients as currently used for the 24-VASQ method
are dso listed in the table.

I1. New methodsto analyze vitamin A content of fruits and vegetables

The first methods used to analyse carotenoids were spectrophotometric
methods, which gave one value for total carotene content. Vitamin A
content was then estimated by multiplying total carotene content with
factors which assumed a certain proportion of carotenoids with and without
provitamin A activity.
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APPENDIX 6 (conr'n) 24-VASQ Method for estimating VA intake

Recently, new methods have been introduced to analyse carotenoids:
high-pressure-liquid-chromatography (HPLC) and open-column
chromatograph (OCC). Because these methods seperate individual
carotenoids, a much more precise estimate of provitamin A content can be
made.

In general, the vitamin A content based on HPLC- and OCC-analysisis
lower than when based on spectophotometric analysis. While data from
HPLC- and/or OCC-analysis are preferred, new data are not yet available
for al fruits and vegetables listed in food composition tables. Thisis also
true for the Indonesian food composition tables.

In order to make existing data widely available, in 1993 a table was
compiled that listed all data available on carotene content of foods
consumed in developing countries (West & Poortvliet table). When the data
published in this table were compared to the data in the Indonesian tables,
the values in the Indonesian tables appeared to overestimate vitamin A
content of vegetables by, on average, 20-40% (de Pee et a, ref. 3, p8).

[11. Origin and choice of values, including references

Because comparison with data based on HPL C-analysis showed that the
data in the Indonesian tables generally overestimated vitamin A content of
fruits and vegetables, it was decided to replace as many values on vitamin
A content as possible with new values from HPLC-analysis. When new
values were not available, either the data on vitamin A content from a
similar vegetable or fruit were used, or when it was difficult to identify a
similar food, the value from the Indonesian tables was used. For animal
foods, data were copied from Indonesian food composition tables, while for
fortified products, the nutrient declaration on the packages was used

This table now compiled for the Indonesian foods includes the most
frequently consumed foods. For all foods, the origin of the datais indicated.
The foods for which an assumption about vitamin A content has been made
are identified by references al-a3l.
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10.

11

12.

13.

APPENDIX 6 (cont'n)

References for table of
vitamin A content of Indonesian Foods

Department of Health, Republic of Indonesia. Daftar komposisi zat
gizi pangan Indonesia. Jakarta, 1995.

Hardinsyah, Briawan D. Penilaian dan perencanaan konsumsi
pangan. Jursusan GMSK, |PB, Bogor, 1994,

Hardinsyah, Briawan D. Penilaian dan perencanaan konsumsi
pangan. Jursusan GMSK, 1PB, Bogor, 1990.

Nio OK. Daftar analisis bahan makanan. Fakultas kedokteran
universitas Indonesia. Jakarta, 1992.

Mahmud MK, Slamet DS, Apriyantono RR, Hermana. Komposisi zat
gizi pangan Indonesia. Department of Health, RI, & Nutrition
Research and Development Center, Jakarta, 1990. (5a: Carotene
content divided by 9)

Department of Health, RI. Daftar komposisi bahan makanan.
Bhratara karya aksara, Jakarta, 1981.

Analysis by the Nutrition Research and Development Center, Bogor,
1995 (not yet published)

Hulshof PIM, Chao X, van de Bovenkamp P, Muhilal, West CE. Valida-
tion of a method for the determination of carotenoids and its applica-
tion to Indonesian foods. Submitted for publication.

Compiled from: West CE & Poortvliet EJ. The carotenoid content of
foods with special reference to developing countries. Washington
DC: USAID-VITAL, 1993.

Mangels AR, Holden JM, Beecher GR, Forman MR, Lanza E.
Carotenoid content of fruits and vegetables: an evaluation of analytic
data. JAm Diet Assoc '93; 284-296.

VITAL. Effects of preparation and preservation techniques on
vitamin content of indigenous foods. Progress Report | Indonesia,
1993.

Siong TE, Noor MI, Mohd, Azudin N, Idris K. Nutrient composition
of Malaysian foods. Komposisi zat dalam makanan Malaysia. Na-
tional sub committee on protein: food habits research and develop-
ment, Malaysia, 1988.

Kajadphai A. The determinants of vitamin A and carotenoids in
plasma and food (fruits and vegetables). Geelong, Deakin university,
Malvern VIC, Australia, 1993.
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14.

15.

16.

17.

18.

Sunpuag P. Development of database for vitamin A and 3-carotene in
Thai foods and establishment of simplified dietary assessment of
retinol equivalent consumption. Mahidol University, Mahidol, 1988.
Homnova A, Rogers W, Eitenmiller RR. Provitamin A activity of
special fruit marketed in the United States. J Food Comp Anal 1990;
3: 119-133.

Wills RBH, Lim JSK, Greenfield H. Composition of Australian foods.
38. Tuber, root and bulb vegetables. Food Technol Aust 1987;39:384-
6.

Analysisof papayas from Benin by the Department of Human
Nutrition, Wageningen Agricultural University, Wageningen, the
Netherlands, 1995 (not yet published).

Analysis of pumpkins from the Netherlands by the Department of
Human Nutrition, Wageningen Agricultural University, Wageningen,
the Netherlands, 1995 (not yet published).

a= assumption, no dataavailablefrom HPL C-analysis, therefore replaced

RS

ar.

a10.
all.
al2.
al3.
al4.
als.
ale.
alv.
als.
alo.
a20.
az2l.

by (ref):

Kangkung [water spinach] in ref Vital (11).

Wortel [carrot] (9)

Applein ref Burlingame B. Carotenoid content of New Zealand
foods. 1993

personal commnication by West CE & Poortvliet EJ (9))
Daun melinjo [Jointfir spinach leaf] in ref Vital (11)
Daun singkong [Cassava leaves] in ref Vital (11)
25% from caysin [Caisin] (14)

Caysin [Caisin] (14)

Tomat buah [ripe tomato] (9)

Belimbing [Carambolad] (15)

Buncis [French beans, string] (13)

25% tomat buah [ripe tomato] (9)

50% pisang [bananad] (9)

2/3 bayam mentah [vegetable amaranths] (8)
Kacang panjang [yardlong bean] (3)

Recipe: 20% egg (2)

20% Kangkung (11)

Kacang hijau [Mungbean] (9)

Jagung [maize, corn] (11)

Singkong [Cassava (16)

Kacang kedelai [soya bean] (9)

2 x Pisang [banana] (9)



24-VASQ Method for estimating VA intake APPENDIX 6 (conT'n)

a22.
az23.
a24.
azs.
a2b.
azi.
az8.
a29.

a30.

Tempe [fermented soyabean] (1)

Tepung [flour] (2)

Sagu (4)

Nangkamuda[Jackfruit, raw] (2)

Nangka[Jackfruit] (3)

Terung panjang [Eggplant] (1)

Average of valuesfor mangoes (7)

Cabemerah kering [dried red chili]/cabe merah besar [largered chili], in
ref 3,87/71 x 150 (= cabe merah besar inref 9) = 184

Kacang kedelai [ Soyabean] (9)

p = product specification (written on package)
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1

©

10.

References for table of

vitamin A content of commonly consumed foods in Bangladesh

|. Darton-Hill, N. Hassan, R. Karim and M.R. Duthie (1998). Table of
Nutrient Composition of Bangladesh Foods. Dhaka: Helen Keller
International.

C. Gopalan, B.V. RamaSastri and S.C. Balasubramanial (2002). Nutritive
value of Indian Foods. India: National Institue of Nutrition.

USDA Nutrient Database for Standard Reference, release 15 (August
2002), http://www.nal .usda.gov/fnic/foodcomp.

Compiled from: West C.E. & Poortvliet E.J. (1993). The carotenoid
content of foods with special reference to developing countries.
Washington DC: USAID-VITAL.

Hardinsyah and Briawan D. (1994). Penilaian dan perencanaan
konsumsi pangan. Bogor: Jursusan GMSK,, IPB.

Nio OK (1992). Daftar analisis bahan makanan. Jakarta: Fakultas
kedokteran universitas Indonesia.

Analysis by the Nutrition Research and Development Center, Bogor,
1995 (not yet published).

LynndaKiess, personal communication.

Sources not availble.

Asmentioned inthe commercial packetsavailablein the market.











