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PREFACE 

For a number of years, those involved with the food approach to combatting vitamin 
A deficiency in developing countries have been pressing for more infcrmation on the 
carotenoid content of foods This publication ,rings together data on as many 
different foods as possible as long as the data met mnmniiim demands of quality It 
does not include data recently compiled by the Nutrient Composition Laboratory of 
the United States Department of Agriculture on foods consumed in the United States. 

This report was revieNed at two "reetings 
A special meeting held during the X V International Congress of Nutrition in 
Adelaide (Australia), 26 September - 1 October 1993, 

* 	 A workshop session of the meeting of the Euzofoods-Enfant Concerted Action 
Prolect within the framework of the I'LAIR (Food-Linked Agro-Industrial 
Research) ProLgrammne of the Commniission of the European Communities held 
in Algaiv Portugal), 10-13 November 1993 

In the light of comnients and new data received, the manuscript was revised in the 
period October-December 1993 Data received before 30 November was considered 
for inclusion in the database 

We wish to thank IUr Frances Davidson, Deputy Director of the Off!ce of Nutrition of 
the Research and Development Bureau of the U.S. Agency for International 
Development (USAID R&D/N), and Mr Robert Pratt and Ms Mary Linehan who 
are responsible for managing the \/itamin A Field Report Project (VITAL) of 
USAID R&D/N at tht International Science and Technology Institute Inc for their 
help, advice and support throughout the project We wish to express our gratitude to 
all of those people who supplied data and/or suggested amendments to the 
manuscript In partIcular we would like to thank I)r Gary Beecher and Ms Joanne 
Holden of the U S Department of Agriculture Nutrient Conposition Laboratory 
(Beltsville, MD) for providing further information on the CAREX expert system for 
evaluating carotenoid data, Professor David Southgate formerly of the Agricultural 
and Food Research Council Instittte of Food Reseaich in Norwich (U.K ) for his 
advice in applying the system to the types of data encountered, Dr John Klens~n of 
the INFOODS Secretariate in Boston (U S A ) for assistance in designing the 
database, and Ms Esther Reichman and Mis Lous ''uym in Wageningen for 
assistance in entering the data and for secretarial support 

Clive E. West Ei ic J Poortvliet 

Wageningen, December 1993 
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1. INTRODUCTION 

Up until now, programs to combat vitamin A deficiency have been directed largely 
towards the use of vitamin A supplements and much less effort has been directed 
towards using locally available foods Most people agree that the use of iich foods is 
the method of choice for combatting vitamin A dcficiency in the long term The 
reasons for this are that people can use resources available locally, and that 
increasing intake of vitainin A-rich and provitamin A-rich foods will also increase the 
intake of othei nutrients Neither of these conditions can be met by tile use of 
synthetic preparations of vitamin A provided either as a vitamin A preparation per se 
or in fortified foods 

One of the limitations to developing strategies and designing programs for controlling 
vitamin A deficiency using local foods, and for evaluating such endeavours has been 
the lack of reliable inforiation on the provitamin A carotenoid content of foods In 
addition to haM1ng such inforal,tion it is essential that, intile future, more attention 
should be directed towards tie problem lcarotenoid bioavailability as it is known 
that bioavailabrliitV can be reduced markedly by tile matri\ in which carotenoids are 
found, tile fat intake O n1divildtlials, and the nature aid degree ot intestinal 
parasitism Another liinitation to developiig ,trategies and designing prograns is the 
lack of understanding ot the tactors intl ucncing food habits with re,,pect to the intake 
of foods rich in v.tamin A and provitainin A carotenoids When riore inrformation is 
available on present and realistic future intake of vitamin A and carotenes corrected 
for their bioavailahiiity, it will be possible to determine to what exten, other measures 
will need to be taken to incre,tse vitamin A intake of particular groups of various 
populations 

In recent years, much progress has been made in the development of methodology for 
quantifying the content of inldividual carotenoids in foods based on high performance 
liquid chromatogi aphy (IIPLC) Initially toods were first analyzed by rleasuring the 
extinction of extracts of foods This method gave an omerestinate of the piovitamin A 
content of foods as simple extracts 'ilso contain carotenoids which are incapable of 
being converted to vitamin A It is possible to separate various classes of carotenoids 
from the provitamiln A carotenoids, particularly those containing oxygen by open 
column chromatography, and then to measure the extinction of the provitamin A­
carotenoid ,raction This method has proved very useful inproviding information on 
the provitamin A content of foods lowever, when the necessary infrastructure and 
equipment are available, IIPLC is the method of choice since it provides data on 
individual carotenoids This allows specific conversion factors for each carotenoid to 
be applied for tie calculItioriof vitamin A activity it is also now realized that 
carotenoids have activity independent of th'tt derivel by their conversion to vitamin 
A. This activity is attributed largely, but not excluswely, to their ability to serve as 
antioxidants 

Recently, a compilation of data on the caroteno-d content of foods consumed in the 
United States has been prepared by tne Food Composidon Laboratory of the United 
States Department of Agriculture in collaboration with the National Cancer Institute 
(97). In the article presenting the data, a carotene data expert system (CAREX) was 
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presented which enables data on the carotenoid content of foods derived by using
HPLC to be evaluated The present work does not include data from this earlier 
paper but has examined data from other sources with special emphasis being given to 
data for foods from developing countries It has also used CAREX as the basis for 
the evaluation of data Since the system is based on data available on US foods, the 
criteria can afford to be somewhat strict but there are very few data for foods from 
developing countries which meet even the minimal standards of the CAREX system.
Therefore in the present work, criteria for inclusion were relaxed but the quality of 
the data is indicated. 
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2. METHODS 

Identirication of resource persons and of data 
The first step in the process o" collecting data was to identify people engaged now or 
in the past on analyzing carotenoids in hods, especially from developing countries 
This "as done by searching the literature, examining proceedings of past meetings of 
the Interriational V'tam in A ( Onsu lta.itive G roup a1nd of relevant pr(jects of tile 
Commission of tile l'u rropcmin ( ofmm.nties ('[(.C), aind throLgh personal contacts 

A letter request iig thatiinformation oi the carote noid coelent of food, be returned 
to the Project Oflice ,1,.seit ti )Thout 110 people throughout the v%orld After follow­
up arid the meetings at %lijch the draft as reviewed, 78 responses were received 

In addition, a search of the literature was undertaken with particular attention being 
given to the follf\ ing sotrccs 

Scrcienific lWeiitt re \ith spcil reference to the hIl( , ng key jou rnals !-ood 

Cheriiistr\, Internatimoial Journal of Food Science aiid Iechncliogv, Journal of 
Agricultii l ail I (iod ( heiiitry, Journall of ('hromaito graph, iurnal of F)od 
Science, Iournal of I iqid Clhro matography, Journal of Food ( ornposition and 
Analysis, hoirnal of Micrirlutrie nt AnilysiS, Iourn;a of 'ood Q.uality, and 
Jou rnal (if tile Scie'ICe of lood anild Agriculture 

The follh ing electronic databases Medlinie, Commonwealth Agricultural 

Bureaux (CAB), Current Contents and the Agris system of the Dutch Ministry 
of Agriculture, I isheres and Nature laiageieni 

National and regia lil looid compositi(n tables including tile regional databases 

of INFOOI)S 

Newsletters, niilliUte <, Of meeting', leatlet, and other grey literature of 

organization , and institUltCs iterested inthe carotenoid content of foods 
including Vlt,iniiin A Sieve, Xerophth;alrn a Club Bulletin, Carotenoid News, 
VitAl News and Vitan~ln A News Notes 

Assistance in finding and interpreting information was readily provided by many 
people in Wage iiingei lich t)ro\ ed to le a %cry suitable place to carry oUt this task. 
Wageningen Agricriltu re Univer,,ity constitutes the only [Faculty of Agriculture in the 
Nethierl a rids and Wageningen is the hicm of more than halt of the [)utch research 
institutes related to agriculture PracticllV all Of the departrieints of the University 
and tie research instiltUtes have strong links with de~eloping countries For example, 
the Department of Agrornony of the Univer.,ity is the co-ordinating centre for the 
Plant Resources of Southeast Asia (PROSFA) project which aims at describing all of 
the plant resources in the region In addition, many people in Wageningen are 
involved ininternational organizations and cooperative project-, iClUdirig those 
funded by the Cornnission of the European Comiunities 
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Data reported in existing food composition tables were carefully examined as they are 
often not original analytical values but imputed, calculated or borrowed from other 
sources This is particularly so for data in tables from developing Countries Only 
original analytical values and values calculated from these were considered acceptable 
for inclusion in the database Where possible, borrowed valIis were traced hack to 
their source and, it appropriate, included lowever, many tables do not provide 
adequate reference to the source of data A visit was made to the Nutrition Section of 
the Ministry of Agriculture, Fisherie,. and Food in London in order to determine 
those values in the United Kingdom food composition tables which were derived from 
analyses by the UK Laboratory of the Government Chemist For other data, where 
informaton iP the publishCd or unpublished material was limited, authors were asked 
t, provide additional Ietails, uIsual ly on the analytical method used 

Criteria for inclusion of data 
As already stated in the Introduction, data presented in the recent publication from 
the USDA Nutrient Composition laboratory database (97) was not considered foi 
inclsion ais this \kould result In unnecessary duplication of effort even though some 
data from de\ eloplng con ntries is InclIded in that database (for example reference 
99) From dhe work undertaken, data wkere ,elected from 71 published and 15 
uilpublished sources (see Chapters 3 and 7) 

Most attention has been given to the carotenoid content ot vegetables and fruits In 
addition, there is some data hor meat, fish, fats, eggs, cereals and dairy products. 

Since some of the variation in tile reported composition of foods may be attributable 
to such factors as varietv, groing conditions and time of harvest, data have not been 
aggregated to any great extent It is thought that thils l id make the dat'base more 
useful to investigators throughout the ,\)rld Where data have been aggregated (for
example, for different varieties or time, of harvest), this has been denoted in the 
database and in the table presented in Chapter 3 )ata for cooked foods have been 
included when they meet the e alKnation criteria 

Data evaluation 
In order to evaluate the quality of the data reported in publications, it is necessary to 
establish criteria Data quality depends to a large extent on sampling procedure and 
analytical methodology Over the last two decades wth the introduction of high­
performance liqu1id chromatography (IPLC), it has become easier to identify and 
quantify many analytes including carotenoid,, However, equipment, reagents and 
maintenance are otten too costly and too di fticult to arrange for many laboratories in 
deveioping C¢ountries Thus other methods such as ,pectrophotornetry often combined 
with open colun chromatography (OCC) and are still commonly used in many 
countries for analyzing the carotenoid content of foods 
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The data collected have been evaluated with respect to sampling procedures, number 
of samples analyzed, analytical methou and method validation For this purpose, the 
following classification system has been establ;shed: 

H. HPLC data 
R. OCC dat, 
0. Other data 

A further classification was made as follows: 

a/b/c data classified according to the CAREX system (a, b, and c ratings, see below) 
k data for which adequate procedures appear to have been followed but detailed 

information was not available for each step of the method 
n data for which documentation i insufficient to allow pioper evaluation 
z data of pooi quahiv 

For example, HPLIC datm for which no documentation is available is given a 'Hn' 
rating. 

The CAREX expert system (97) was developed to evaluate data for the carotenoid 
content of food in five general categorie,, number of ,amples, analytical method, 
sample handling, sampling plan and analytical (lilality control. Data c, ,rideied 
acceptable by this system represent the highest quality information on catotenoids. 
CARX quality ratings assume that HPLC is used and depend on sampling 
procedures, analytical method, the extent to which external scandards are used, the 
eytent to which procedures ire documented, and emphasizes how representative the 
carotenoid ,alues are for US foods Data acceptable to the CAREX sy',,tem are 
classified as 'a', 'b' or 'c' but much of the data evaluated which gained a CAREX 
rating were classified in 'c' which is the lowest class 

Much of the data included in the data base were found to be not acceptable by the 
criteria of the CAREX system because )f the lack of sufficient documentation. 
However, such data can still be useful, especially when no other data are available. 
Therefore, data which lack full details on sampling, analytical and validation 
procedures were classified as 'k' 

Data for which there was little or no description of sampling procedures or analytical 
methods were classified in the 'n' category Data deived using methods regarded as 
unsatisfactory aic classified as 'z' Such data include those derived using 
spectrophotometry without prior separation by open-column d6romatography because 
the values so obtain d are inflated by the incluion of carotenoids which are not 
precursors of vitamin A 

Intile data presented in Chapter 3, the principle method used is given together with 
the data quality rating. Reference to the extraction and chiomatographic procedures 
are also included. A summary of the methods used is provided in Chopter 4 while the 
references to the data and to the niethods used are given in Chapter 7 
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Development of database files 
It is essential that all information, which is received and found relevant, is entered
 
into a database structure This allows for easy search and retrieval operations and
 
permits the data to be manipulated and presented according to user's needs.
 

The database management system dBASE IV version 15 was used to capture the 
data The advantages ot this software package are its ,ide-spread use and availability, 
established import and export features for data exchange with other software, and 
ability to maniu)Lilate related data files A ti tLie relational databa-e management 
system does have some advantages over dBASE IV in terms of the number of 
variables and the ability of reltring variables to one anothei However, for the present 
purpose, the features of dI3ASL, IV were regarded as sufficient 

The data have been entered into three files differing in structure and content, and 
referred to as tood.dbl, method.dbf and data.dbf (see Appendix 2 for structure of the 
files) 

* The file food.dbf contains inrornation on the names, origin and description of 
food, The miil t-taceted description en,,ures that each food is Uniq,oly 
identified 

The file niethod.dbf describes the methods used tor the identification and 

quantification of the carotenoids for each food It contains information on 
procedures for extraction, saponification, chiomatography and analytical quality 
control Modifications of established analytical procedures are flagged and 
specified 

Fhe file data.dbf contains the data for each carotenoid for all foods. For 
practical reasons, it includes some of the information already present in the 
food dbf file 

The food dbf and data dbt files are linked by a number (foodnr) that uniquely 
identifies each food in these files A second link is created by the reference number 
(refnr) in the data dbf and method dbf files. Using thee two link fields, the 
information from the three data tiles can be co)nbined to produce custom databases 
The selection and presentation of the data in Chapter 3 is described in Appendix 3. 

Initially, references to sources ot the daui were also entered in dBASE However, 
since the program has only linited ability to produce various characters on both 
screen and paper, the references (Chapter 7) were entered in WordPerfect format. 
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3. TABLE OF THE CAROTENOID CONTENT OF FOODS 

Introductory notes 

i. Grouping of foods 

Foods included in this table are listed according to the following 
food groups cereals, dai-y products, eggs, fats, fish, fruit, meat, 
oils and vegetables. This gfouping is based on the Eurocode food 
classification system The te-:,-rereal has been used for grain and 
grain products and the terni dairy products for milk and milk 
products 

Within each food group, foods are listed alphabetically in English 
with their scientific names In most cases, the classification 
extends to genus and species and, where possible, foods are 
classified to subspecies or variety 

For some foods, the English name was not known and was 
replaced by either a transliteration or the local name. 

ii. Missing information 

Missing entries in a particular column indicate that no nformation 
was available in the original article. Thus such values should not 
be considered as zero. 

iii. Expression of data 

Data are expressed as )g per 100g edib'e portion, and values in 
other units were re-calculated to this method of presentation This 
resulted in a lower number of significant digits for these foods In 
most cases, the standard deviations or ranges were used as 
measure of variability. 

Where the number of analyses (n) was aailable, standard errors 
were transformed into standard deviations (SD = SE x Vn) 
Values expressed as dry weight. for which no data on moisture 
content were available, were excluded Some of the minimum and 
maximum values reported in the table do not necessarily represent 
the actual values originally reported but are minima and maxima 
of aggregated means. 

- Retinol equivalents were calculated using the conversion factors 
from the paper by Underwood (100) Data for total carotenoid 
values were not calculated from the individual carotenoids but 
were listed as such in the publication 

- The data derived from reference 70 usually are usually comprised 
of mean values of data for foods from several Chinese provinces 
or cities. 
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iv. Abbreviations and symbols 

The following abbreviations and symbols are used in the tables 

EP 
Mst 
a-carot 
B-carot 
3-crvpto 
Zeaxanth 
RE 
Princ method 

HPLC 
OCC 
Ext.ref. 
Chr ref. 
Ref 

QM 
NA 
ND 
tr 

Edib!e portion of the food (if given) 
Moisture content of the food (if given) 
a-Carotene 
B-Carotene 
B-Crypto\anthin 
Zea\anthin 
Retinol equivalents 
Principal anaxltical method 
High-performance liquid chromLtography 
Open column chromatography 
Reference to e\traction method 
Reference to chromatographic method 
Reference number to the original 
publication in Chapter 7 
Quality measure 
Not analyzed 
Not determined 
Trace values 

[a] B-c-yptoxanthin based on cryptoxanthin values 
[b] B-cryptoxanthin = free cryptoxanthin 
[c] Estimated from figure 
[d] Average of values for wild and cultivated varieties 
[e] Average -f two cooking methods 
[f] Boiled ir ,alted water 
[g] Boiled in urisalted water 
[p] Impossible to calculate from data provided 
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CEREALS Carotenoid content of food (eg/100 edible portion, fresh weight) 

Ref Food descriptioi 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

f-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. GM 
ref. 

85 Cake, sponge 
(Croatia)
() 

250 (p3 OCC 85 85 Rn 

85 Cookies 
(Croatia) 

360 [p] OC" 85 85 Rn 

() 

7 Cornftakes 52 9 HPLC 71.1 06 Hk 
(Malaysia) 

(Zea mays) 

85 Maize flour 
(Croatia) 

2150 [p] OCC 85 85 Rn 

(Zea mays) 

85 Maize grits 
, instant (Croatia) 

2550 [p] OCC 85 85 Fn 

(Zea mays) 

85 Suya bean fLou- 220 [p] OCC 85 85 Rn 
defatted (Cratia) 

(Gtycine soja) 

85 Wheat germ 280 [p] OCC 85 85 Rn 
(Croatia) 

(Triticum aestivum) 

7 Wheat infant cereal 20 3 HPLC 71 1 06 Hk 
(MaLaysia) 

(Triticum aestivum) 
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DAIRY PRODUCTS 
Carotenoid content of food (Qg,1009ledible Portion fresh weght) 

Ref Food descriptionVariety (country) 
(Scientific name) 

7 Butter 

Part of plantor animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

fl-carot 
(range) 

P-crypto 
(range) 

Lutcin 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. QM 
ref. 

(Malaysia)
() 

675 113 HPLC 71 1 06 Hk 

7 Cheese21(Maes 
221 

37 HPLC 71 1 0o Hk 
() 

7 Full cream milk powder 

(Malaysia) 
() 

137 23 HPLC 71.1 06 Hk 

7 Ghee54(Malaee549 
92 HPLC 11.1 06 ik 

t) 

'5 Icecream 

(Croatia)
() 

50 [p] OCC 85 85 Rn 

7 Malted milk powder 
(Malaysia)
() 

HPLC 71 1 06 k 

7 margarine89(Malai) 
897 

150 HPLC 71 1 j6 Hk 
() 

62 Milk, huiian 

human, first morning (USA)
() 

100 3 5 12 4 1 KPIC 62 Hk 

Sweet condensed milk 

filled CMalaysia) 
C) 

6 HPLC 71.1 06 Hk 

7 Sweetend condensed milk 

(Malaysia)
() 

53 HPLC 71 1 06 Hk 

7 ULtra-heat-treated milk 

(Malaysia) 
() 

20 HPLC 71.1 06 Hk 

91 Whipping cream 

(Netherlands) 200 33 HPLC 91 91 He 
() 
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EGGS Carotenoid content of fooa (Lg-/10Og edible portion, tresn wei,,I 

Ref Food description Part of plant 
Variety (country) or animal EP Mst a-carot O-carot crypto Lutein Lycopene Zeaxanth Total RE Princ. Ext. Chr QM 
(Scientific name) (Maturity) (M) (range) (range) (range) (range) (range) (range) (range) method ref. ref 

7 Egg 1 0 HPLC 71.1 06 Hk 
hen (Malaysia) 
() 

7 Egg 10 2 HPLC 71 1 06 Hk 
salted (Malaysia) 
) 

7 Egg 5 1 HPLC 71.1 06 Hk 
quail
() 

(Malaysia) 

7 Egg 32 5 HPLC 71.1 06 Hk 
duck (Malaysia)
C) 

7 Fgg 4 1 HPLC 71 1 06 Hk 
century (Malaysia) 
) 

85 Egg 40 [p] OCC 85 85 Rn 
(Croatia) 
) 
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FATS
 
CFutenoid content of food (mqi1OOg ediote portic, f'esh wegh t) 

Ref Food description
Variety (country) 
(Cczntific name) 

35 Margarine 

bft (veg. oiL) (Croatia) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

f-carot 
(range) 

6-cryprD 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

430 

RE 

[p] 

Princ. 
methd 

OCC 

Ext. 
ref 

85 

Chr. OM 
ref. 

35 Rn 

85 Margarine 
(Croatia)

() 230 [p] OCC 85 85 Rn 

85 

91 

Margarine
'DeLcates'(Croatia) 

() 

Mayonnaise 

(Netherlands) 

() 

42 

500 [p] 

7 

OCC 

HPLC 

85 

91 

85 

91 

Rn 

Hc 
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FISH Carotenoid content of food (pg/lOOg edible portion, fresh weight)
 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
MX) 

a-carot 
(range) 

f-carot 
(range) 

0-crypto 
(range) 

Lutein 
(.ange) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref. 

Chr. OM 
ref. 

7 Anchovies 

(Malaysia) 
(Engraulis sp.) 

6 1 HPLL 71 1 06 Hk 

7 Black pomfret 

(Malaysia) 
() 

0 0 HPLC 71.1 06 Hk 

7 Cockles 

(Malaysia) 
(Cardium edule) 

194 32 HPLC 71 1 06 Hk 

7 Crab meat 

(Malaysia) 
(Cancer pagurus) 

44 HPLC 71.1 06 Hk 

7 Cuttlefish 

(Malaysia) 
(Sepia officinalis) 

0 0 HPLC 71.1 06 Hk 

7 Cuttlefish, dried 1 0 HPLC 71.1 06 Hk 

(Sepia officinalis) 

7 Indian mackerel 

(Malaysia) 
(Scomber sp ) 

0 0 HPLC 71.1 06 Hk 

7 Lobster 

(Malaysia) 
(Homarus vulgaris) 

149 25 HPLC 71 1 06 Hk 

7 Oyster, dried 
(Malaysia) 

(Ostrea edulis) 

138 23 HPLC 71.1 06 hk 

91 Plaice, -red 

(Netherlands) 
(Pleuronectes ptatessa) 

0 0 HPLC 91 91 Hc 

7 Prawn, dried 

(Malaysia) 
(Palaemon serratus) 

34 6 HPLC 71 1 06 dk 

7 Prawn, pink 

(Malaysia) 
(Palaeion sp.) 

50 8 PPLC 71.1 06 Hk 
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Carotenoid content of food (Qg/l00o edibte Portion, fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

A-carot 
(range) 

8-crypto 
(range) 

.utein 
(renge) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. QM 
ref. 

7 Sardine, canned 
62 

(Malaysia) 10 PLC 71.1 06 Hk 
ICtupea pitchardus) 

7 Scatlop 

(Malaysia) 39 
HPLC 71.1 06 Hk 

(Chtamys opercutoris) 

7 Shrimp paste 

(Malaysia) 8 HPLC 71.1 06 Hk 
() 

7 Shrimp, fermented 

(Malaysia) 0 
HPLC 71.1 06 Hk 

(Crangun crangon) 

7 Spanish mackeret 

(Malaysia) 0 HPLC 71.1 06 Hk 
(Scomber sp.) 
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FRUIT Carotenoid content of food ug/lOOg edi)Ite porticn. fresh weight) 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

-arot 
(range) 

R-carot 
(range) 

8-crypto 
(range) 

Lutein 
(range) 

Lyccpene 
(range) 

Zeaxanth TotaL 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

91 Appels, peeled 
(Netherlands) 

(Pyrus malus) 

21 4 HPLC 91 91 ,i 

91 Appel, with peel 
(Iethprlands) 

(Pyrus matus) 

0 0 HPLC 91 91 Hc 

27 Apple, raw 
(Spain) 

(Pyrus malus) 

fruit, peeled 
(ripe) 

80 85.9 20 8 6 1 4 HPLC 74 01 2 Hc 

55 Apple, fresh 
Delicious (Australia) 
(Pyrus matus) 

skin plus corte 92 82.0 0 10 10 [a] 3 OCC 7,.I 72.1 Rk 

55 AppLe, fresh 
Golden Delicious (Australia) 
(Pyrus nalus) 

skin plus corte 91 84.3 0 10 10 3 OCC 72.1 72.1 Rk 

55 Apple, fresh 
Jonathan (Australia) 
(Pyrus maLus) 

skin plus corte 91 83 0 0 0 10 1 OCC 72.1 72.1 Rk 

55 Apple, fresh 
Granny Smith (Australia) 
(Pyrus malus) 

skin plus corte 02 84.4 0 0 10 1 OCC 72.1 72.1 Rk 

70 AppLe, raw 
(China) 

(Matus spp ) 

83 85.3 60 
(40-80) 

0 OCC 70 70 Rn 

84 Apple, raw 
, winter (CIS) 
(Matus spp ) 

30 [p unknown 84 84 

84 Apple, canned, drained 
(CIS) 

(Malus spp.) 

20 [p] unknown 84 84 

84 Apple 
(CIS) 
(Matus spp.) 

juice/jam 0 [p) unknown 84 84 

84 AppLe, raw 
, smmer (CIS) 
(Malus spp.) 

20 [p] unknown 84 84, 
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Carotenoid content of food (ug/lOOg 
edible Portion, fresh weight)
 

Ref Food description
Variety (countr) 
(Scientific name) 

87 Apple, raw 

Part of plant
or animaL 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

f-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. ON 
ref. 

,Gala (New Zealand) 
(Matus syLvestris) 

93 85.8 0 65 11 HPLC 87 87 Hn 

87 Apple, raw 

, Golden Delicious (New Zealand) 
84.9 0 54 HPLC 87 87 n 

(Matus syLvestris) 
87 Apple, raw 

, dessert (New Zealand) 
flesh 08 

HPLC 87 87 Hn 
(MaLus sylvestris) 

87 Apple, raw 

(New Zealand) 
84.4 0 44 HPLC 87 87 Hn 

(MaLus sylvestris) 

87 Apple, raw 

Delicious (New Zealand) 
93 84.3 0 43 HPLC 87 87 Hn 

(MaIus sylvestris) 
87 Apple, raw 

Sturmer (New Zealand) 
94 83.1 0 36 HPL^ 87 87 Hn 

(Malus syLvestris) 
87 Apple, baked 

cooking (New Zealand) 
(Malus sylvestris) 

41 7 HPLC 87 87 Hn 

87 Apple, raw 

Granny Smith (New Zealend) 
85.8 0 28 HPLC 87 87 Hn 

(Malus sylvestris) 

87 Apple, baked 

cooking (New Zealand) 477 HPLC 87 87 Hn 
(Malus sylvestris) 

87 Apple, raw 

Jonathan (New Zealand) 
83.9 0 44 HPLC 87 87 Hn 

(Malus syLvestris) 

87 Apple, raw 

Red Delicious (New Zealand) 
94 83.3 0 45 

HPLC 87 87 Hn 
(Malus sylvestris) 

87 Apple, raw 

Dun's favourite (New Zealad) 
85 85.5 0 

HPLC 87 7 Hn 
(MaLus syLvestris) 
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Carotenoid content of food (cqi/lOOgedible portion, fresh weight)
 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
() 

a-carot 
(range) 

6-carot 
(range) 

0-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. QM 
ref. 

87 Apple, raw 84.6 0 44 7 HPLC 87 87 Hn 
Gravenstein (New Zealand) 

(Matus sylvestris) 

87 Apple, raw 85 86.0 0 44 7 HPLC 87 87 Hn 
Kidd's Orange (New Zealand) 

(MaLus sylvestris) 

87 Apple, raw flesh 0 44 7 HPLC 87 87 Hn 
cooking (New Zealand) 

(Matus sylvestris) 

87 Apple, stewed 36 6 HPLC 87 87 Hn 
cooking (New Zealand) 

(Matus sylvestris) 

87 Apple, stewed 39 7 HPLC 87 87 Hn 
cooking (New Zealand) 

(Matus sytvestris) 

87 Apple, raw 89 82.5 0 41 7 HPLC 87 87 Hn 
Cox's orange (New Zealand) 

(Malus sytvestris) 

70 Apple, paradise, raw 78 86.4 0 0 OCC 70 70 Rn 
'fragrant fruit' var. (China) 
(Malus pumila dulcisima) 

36 Apricot, raw fruit 3370 562 HPLC 36 36 Hk 
(USA) 

(Prunus armeniacea) 
(ripe) 

26 Apricot, raw 0 1581 264 HPLC 74 74 Hk 
(Egypt) 

(Prunus armeniacea) 

27 Apricot, raw fruit, no stone 93 85.3 140 28 tr tr tr 26 HPLC 74 01 2 Hc 
(Spain) (ripe) 

(Prunus armeniacea) 

47 Apricot 1O00 [p) HPLC/OCC 71 71 Hn 
(Vietnam) 

(Prunus armeniacea) 

60 Apricot, fresh 
Trevatt (Australia) 

93 85.6 110 617 [p] OCC 72.1 72.1 Rk 

(Prunus armenicacea) 
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Carotenoid content of food (ug/lOOg edible Portion. fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Pirt of plant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

fl-carot 
(range) 

8-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr 
ref. 

ON 

60 Apricot, frpsh 

Bavinity (Australia) 
95 85.3 7 285 617 [p] OCC T.1 72.1Rk 

(Prunus armenicacea) 

70 Apricot, raw 

(China) 
90 85.0 

1790 OCC 70 70 Rn 
(Prunus armeniaca) 

84 Apricot, stewed 
(CIS) 1300 [pI unknown 84 84 

(Prunus armeniaca) 
84 Apricot(cIS) juice 

1300 [p] unknown 84 84 

(Prunus arineniaca) 

84 Apricot, canned, drained 
(CIS) 3500 [p] unknown 84 84 

(Prunus armeniaca) 

84 Apricot, raw 
(CIS) 

(Prunus armeniaca) 
1600 [p] unknown 84 84 

84 Apricot 

(CIS) 
jam 

300 [p] unknown 84 84 
(Prunus armeniaca) 

85 Apricot 

'cocktail' (Croatia)
(Prunus armeniaca) 

760 [p) OCC 85 85 Rn 

87 Apricot, raw 

, Moorpark (New Zealand) 
94 86.2 0 6939 1157 HPLC 87 87 Hn 

(Prunus armeniaca) 

87 Apricot, dried 
8227 

(New Zealand) 
(Prunus armeniaca) 

1371 HPLC 87 87 Hn 

87 Apricot, dried, stewed 

(New Zealand) 3253 542 HPLC 87 87 Hn 
(Prunus armeniaca) 

87 Apricot, raw 

, Sundrop (New Zeaand) 
95 87.0 0 4974 829 HPLC 87 87 Hn 

(Prunus armeniaca) 
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Carotenoid content of food ({gglOOqedible portion, fresh weight) 

Ref Food aescription
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

fl-carot 
(range) 

f-crypto 
(ra-ige) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
rer. 

Chr. QM 
ref. 

87 Apricot, canned 
(New Zealand) 

(Prunus armeniaca) 

1974 329 HPLC 87 87 Hn 

87 Apricot, stewed 
(New Zealand) 

(Prunus armenlaca) 

1395 233 HPLC 87 87 Hn 

87 Apricot, stewed 
(New Zealand) 

(Prunus armeniaca) 

1338 223 HPLC 87 87 Hn 

87 Apricot, raw 
Steven's Favcurite (New Zealand) 

(Prunus armeniaca) 

96 85.1 0 3426 571 HPLC 87 87 Hn 

87 ApriLot, raw 
(New Zealand) 

(Prunus armeniaca) 

95 86.1 0 5166 861 HPLC 87 87 Hn 

87 Apricot, dried, stewed 
(New Zealand) 

(Prunus armeniaca) 

3380 5b3 HDLC 87 87 Hn 

88 Apricot, raw 
(Slovak republic) 

(Prunus aremeniacea) 

1850 
(1360-2520) 

3090 [p] 
(2260-4380) 

OCC 88 88 Rz 

15 Apricots, canned in syru 
(U K ) 
(Prunus armeniaca) 

flesh 100 80.0 3 150 0 25 HPLC 77 77 Hk 

15 Apricots, dried 

(U K ) 
(Prunus armenlaca) 

flesh 100 14.7 9 640 0 107 HPLC 77 77 Hk 

15 Apricot., dried, stewed 
(U K ) 

(Prunus armeniaca) 

flesh 100 61.8 3 260 0 44 HPLC 77 77 HK 

84 Apricots, dried 

(CIS) 
(Prunus armeniaca) 

100 [p] urkr,own 84 84 -

70 Apricot, dried, raw 
(China) 

(Prunus armeniaca) 

100 23.7 280 
(210-340) 

0 OCC 70 70 Rn 
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Carotanoid content of food (1L/lOg edible Portion, fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

84 Ashberry, raw 

(CIS)
4) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carat 
(range) 

f-carot 
(raige) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(rarn) (range) 

9000 

RE 

[p] 

Princ 
method 

unknown 

Ext. 
ref. 

84 

Chr. OM 
ref. 

84 

84 As'Lerry, black 

(CIS)
() 

juice 0 (p] unknown 84 84 

84 Ashberr/, black, raw 

(CIS)
() 

1200 (p] unknown 84 84 

45 Asiar pear, raw 

(Japan) 
(Pyrus pyrifotia) 

,ruit ND ND ND 
HPLC 45 45 Hk 

45 Asian pear, raw 

(Japan) 
(Pyrus pyrifotia) 

fruit ND ND ND 0 HPLC 45 45 Hk 

45 Atemoya, raw 

(USA) 
(Annona squamosa) 

fruit ND ND ND 0 HPLC 45 45 Hk 

45 Atemoya, raw 

(USA) 
(Annona cherimota) 

fruit ND ND ND 0 HPLC 45 45 Hk 

15 Avocado 

Fuerte var (U K ) 
(Persea americana) 

flesh 100 73.1 3 14 tr 3 HPLC 77 77 Hk 

15 Avocado 

Hass var. (U K ) 
(Persea americana) 

flesh 100 72.0 3 14 tr 3 HPLC 77 77 Hk 

45 Avocado, raw 

variety 11 (USA) 
(Persea americana) 

fruit 36 42 22 12 HPLC 45 45 Hk 

45 Avocado, raw 

variety I (USA) 
(Persea americana) 

fruit 41 68 16 16 hPLC 45 45 Hk 

45 Avocado, raw 

variety II (USA) 
(Persea americana) 

fruit 20 63 78 19 HPLC 45 45 Hk 

20
 



Carotenoid content of food (ug/lOOg edible portion, fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

P-carot 
(range) 

8-crypto 
(range) 

Lutein 
(range) 

Lycopene 
"-ange) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr OM 
ref. 

45 Avocado, raw 
variety I (USA) 

fruit 16 38 27 10 HPLC 45 45 Hk 

(Persea americana) 

47 Avocado 

(Vietnam) 
37u [p] HPLC/OCC 71 71 Hn 

(Persea americana) 

56 Avocado, fresh 
Fuerte (Australia) 

pulp 76 71.2 360 20 290 [a) 61 OCC 72.1 72 1 Rk 

(Persea americana) 

56 Avocado, tresh 
Hass (Australia) 

pulp 70 74.4 290 30 160 [a] 45 OCC 72.1 72.1 Rk 

(Persea americana) 

87 Avocado, raw 

Hass (New Zealand) 
62.7 0 130 22 HPLC 87 87 Hn 

(Persea americana) 

96 Avocado, raw 320 26 215 52 HPLC 96 96 Hn 
(Australia) 

(Persea americana) 

15 Avocado, average 
(U K ) 

flesh 100 72.5 4 14 tr 3 HPLC 77 77 Mk 

(Persea america-a) 

56 Babaco, fresh 
(Australia) 

pulp 98 93.9 10 160 20 29 OCC 72.1 72 1 Rk 

(Carica pentagona) 

87 Babacos, raw 
(New Zealand) 

95 93.2 11 100 22 20 HPLC 87 87 Hn 

(Carica pentagona) 

67 Balsam pear, fresh 
(USA) 

flesh 
(immature) 

220 150 240 44 OCC 67 67 Rk 

(Momordica charantia) 

67 Balsam pear, fresh 
kUSA) 

(Momordica charantia) 

flesh 
(mature) 

150 230 100 tr 51 OCC 67 67 Rk 

6 Banana 
variety 2 (Malaysia) 
(Musa sapienturn) 

fruit 
(mature) 

157 92 0 37 0 29 HPLC 71.1 06 Hk 
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Carotenoid content of food (ag/lOOg edible Portion. fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or anial 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

O-carot 
(range) 

O-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range, (range) 

RE Princ 
method 

Ext. 
ref. 

Chr. ON 
ref. 

6 Banana 

variety 1 (MaLaysia) 
(Musa sapientum) 

fruit 

(mature) 
62 40 0 Z7 0 12 HPL. 71.1 06 Hk 

27 Banana, raw 

(SDain) 
(Musa paradisiaca) 

fruit, peeled 
(ripe) 

60 72.7 63 77 7 18 HPLC 74 01.2 Hc 

56 Banana, fresh pulp 67 68 8 20 30Rk 
Silk, Pome (Australia) pulp77.687220R3 
(M. accurinata x M. baLb ) 

56 Banana, fresh 
Cavendish (Australia) 

pulp 65 75.2 60 70 10 18 OCC 72.1 72.1 RE 

(Musa acuminata) 

70 Banana, raw 
(China) 70 71.4 

45 OCC 70 70 Rn 
(Musa paradisica) (30-60) 

84 Banana, raw 
(CIS)(Musa paradisica) 

600 [p] unknown 84 84 

91 Banana 

(Netherlands) 
20 3 HPLC 91 91 Hc 

(Musa paradisica) 

45 Banana (apple), 

(Mexico) 

raw fruit 17 27 6 7 KPLC 45 45 Hk 

(Musa acumilnata) 

45 Banana (apple), 

(Mexico) 

raw fruit 14 34 30 10 HPLC 45 45 Hk 

(Musa acuminata) 

70 Banana, dwarf, raw 
'fragrant banana' (China) 

(Musa acuminata) 

57 79.8 117 
17r-0 
W-250) 

0 0CC 70 70 
0 

Rn 
R 

88 BiLberries, raw 

(Slovak republic) 
(Vacciniun myrtillis) 

865 344 [p] OCC 88 88 Rz 

88 Black currants, raw 
(Slovak republic) 

(Ribes nigrum) 

36 
(29-46) 

446 
(425-474) 

[p] OLC 88 88 Rz 

22
 



Carotenoid content of food (a/100 edible portion fresh weight)
 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

fl-carot 
(range) 

0-crypLo 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr 
ref. 

ON 

45 Black raspberry, raw 
Munger (USA) 
(Rubus idaeus) 

fruit ND ND ND 0 HPLC 45 45 Hk 

45 Black raspberry, raw 
Munger (USA) 
(Rubus idaeus) 

fruit ND ND ND 0 HPLC 45 45 Hk 

87 Blackberr,es, stewed 
(New Zealand) 
(Rubus utmifolius) 

62 10 HPLC 87 87 Hn 

87 Blackberries, raw 
(New Zealand) 

(Rubus uLmifot'us) 

0 76 13 HPLC 87 87 Hn 

87 BLackberries, frozen 
(New Zealnd) 

(Rubus ulmifoLius) 

100 83.8 0 76 13 HPLC 87 87 Hn 

87 Blackberries, stewed 
(New Zealand) 

(Rubus ulmifolius) 

57 10 HPLC 87 87 Hn 

15 Blackber-ies [d], stewed 
(U K ) 

(Rubus uLmifolius) 

whole fruit 100 87.2 3 66 0 11 HPLC 77 77 Hk 

15 Blackberries [d], raw 
(U K.) 

(Pubus utmifolius) 

whole fruit 100 85.0 4 78 0 13 HPLC 77 77 hk 

87 Biackcurrant, frozen 

(New Zealand) 
(Ribes nigrum) 

99 81.5 0 252 42 HPLC 87 87 Hn 

84 Blueberries, raw 

(CIS) 

() 

50 [p] unknown 84 84 -

87 Blueberry, frozen 
(New Zealand) 
(Vaccinium spp.) 

100 83.4 0 204 34 HPLC 87 87 Hn 

87 Boysenberries, frozen 
(New ZeaLand) 
(Rubus loganobaccus) 

100 86.3 0 301 50 HPLC 87 87 Hn 
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Cdrotenoid content of food (g/100g edible portion. fresh weight) 

Ref Food aescription
Variety (country) 
(Scientific name) 

87 Boysenberries, raw 

Part of pLantor animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

fl-carot 
(range) 

6-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref. 

Chr 
ref 

OM 

(New Zealand) 
100 25.2 0 301 50 HPLC 87 87 Hn 

(Rubus Loganobaccus) 

45 Breadfruit, 

(Grenada) 

raw fruit ND ND ND 
0 HPLC 45 45 Hk 

(Artocarpus altitis) 

45 Breadfruit, 

(Grenada) 

raw fruit ND ND ND 
0 HPLC 45 45 Kk 

(Artocarpus aLtitis) 
6 Buah kundang 

(Malaysia) 

fruit 

(nature) 

0 301 155 457 0 61
68 HPLC 71 1 06 

(Bouea macrophylia) 

54 Buriti, raw 

(Brazil, Piauf) 
fruit 

8010 32980 6477 OCC 67 67 4 Rk 
(Hauritia vinifera) 

54 Caja, raw 

(Brazil, Rio Gra) 
fruit 30 140 1690 181 Occ 67 67 4 Rk 

(Spc.ndias Lutea) 
94 Cantaloupe, raw 

(Australia) 
(Cucumis melo spp ) 

30 2050 
<3 4 PC 9 4 H 

56 Carambotla, fresh 

(Australia) 
whole fruit 96 90.8 0 20 10 OCC 7 1 72 1Rk 

(Averrhoa carambota) 
70 Carambola, sour, raw 

(China) 
91 92.5 20 OCC 70 70 Rn 

(Averrhoa bitlimbi) 
45 Carambota, sweet, 

(Chile) 

raw fruit 
13 50 ND HPLC 45 45 Hk 

(Averrhoa carambota) 

45 Carambola, sweet, raw 

(Chile) 
(Averrhod carambotla) 

fruit 19 48 
1C 
10 HPLC 45 45 Hk 

70 Carambola, sweet, raw 

(China) 
97 91.5 30 Occ 70 70 Rn 

(Averrhoa carambota) 
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Carotenoid content of food (au/1OOg edible portion, fresh weight)
 

Ref Food description 
Variety (country) 
(Scientific name) 

P',t of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

9-carot 
(range) 

ig-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref. 

Chr 
ref. 

OM 

45 Caramboa, tart, raw 

(USA) 
(Averrhoa caiauboLa) 

fruit 21 ND ND 2 HPLC 45 45 Hk 

45 Carambol3, tart, raw 
(USA) 

(Averrhod carairboLa) 

fruit 45 n ND 4 HPLC 45 45 Hk 

45 Cherimoya, white, raw 
(USA) 

(Annona cherimola) 

fruit ND ND ND 0 HPLL 45 45 Hk 

45 Cherimoya, hite, raw 
(USA) 

(Annona cherimola) 

fruit ND ND ND 0 HPLC 45 45 Hk 

84 Cherries 
(CIS) 

,Prunus avium) 

juice 50 [p] unknown 84 84 

84 Cherries, stewed 
(CIS) 

(Prunus avium) 

100 (p] unknow,, 84 84 

87 Cherries, raw 
, Dawson (New Zealand) 
(Prunus aviLum) 

89 78.2 0 25 4 HPLC 87 87 Hn 

87 Cherries, raw 
cooking (New Zealand) 

(Prunus avilum) 

0 26 4 HPLC 87 67 hn 

87 Cherries, stewed 
cooking (New Zealand) 

(Prunus avilum) 

20 3 HPLC 87 87 Hn 

87 Cherries, stewed 
cooking (New 7ealancl) 

(Prunus aviJ) 

22 4 HPLC 87 87 Hn 

87 Cherries, raw 
eating (New Zealand) 

(Prunus avium) 

90 79.6 0 26 4 HPLC 87 87 Hn 

87 Cherries, raw 
, Bing (New Zealand) 
(Prunus avium) 

91 81.0 0 27 5 HPLC 87 87 Hn 
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Carotenoid content of food (ag/1OOg edible Portion. fresh weight) 

Ref Food description
Varier, (country) 
(Scient.4ic name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

f-carot 
(range) 

O-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth TotaL 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

84 Cherries, plain, raw 
(CIS) 160 [p] unknown 84 84 

(Prunus aviu) 

27 Lherry, raw 

(S--in) 

fruit, 

(ripe) 

no stone 85 84.3 2 13 5 44 10 4 3 HPLC 74 01 2 Hc 

(Prunus aviun) 

60 Cherry, fresh 

Lambert (Australia) 
D,unus aviumn) 

93 77 9 60 
412 [p] OCC 72 1 72 1Rk 

60 Cherry, fresh 

Ron's (Australia) 
86 83.7 105 

747 [p] OCC 72.1 72.1Rk 
(Prunus av un) 

60 Cherry, fresh 

Eagle (Austratia, 
- 84.8 30 

190 [p] OCC 72.1 72.1Rk 
(Prunus avilum) 

70 Cherry, raw 

(China) 
75 89.2 

330 OCC 70 70 Rn 
(Prinus spp.) 

79 Cherry, raw 

(India) 
140 

23 HPLC 79 Hn 
(Prunus spp ) 

70 Cherry, Manchu, raw 

(China) 
89.1 

OCC 70 70 Rn 
(Prunus tonentosa) 

70 Cherry, purple, raw 

(China) 
80.0 

110 OCC 70 70 Rn 
(P'unus spp ) 

70 Cherry, red, raw 

(C -3) 
83.0 

150 OCC 70 70 Rn 
(Prunus spp.) 

47 Chinese apple 

(Vietnam) 120 [p] HPLC/OCC 71 71 Hn 
(MaLus domestica) 

33 Chokeberry 

(Poland) 

fruit (berries) 1670 1220 340 60 
391 HPLC nf 33 Hn 

(Aronia metanocarpa) 
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Carotenoid content of food (eg/100 edible portion, fresh weight) 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

O-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
methoo 

Ext. 
ref. 

Chr 
ref. 

OM 

15 CLementines 

'U K ) 
(Citrus retIculdta Ctemen.) 

flesh 1',0 87 5 5 73 0 13 HPLC 77 71 Hk 

0l Co:onut, flesh, raw 

(China) 
(Cococ nucifera) 

100 47.0 0 0 OCC 70 70 Rn 

5 Crabapple, raw 

(British Columbi)
(Pyrus fusca) 

fruit 

(mature) 

79 0 0 HPLC 76 1 76 Hk 

70 Crab-apple, chinese, raw 
(China) 

(Malus spp ) 

85 82.4 70 
(50-900) 

0 OCC 70 70 Rn 

84 Cranberries, raw 

(CIS) 
() 

0 (pI unknown 84 84 

84 Currants, black, raw 

(CIS)
() 

100 (p] unknown 84 84 

84 Currants, black 

(CIS) 

() 

jam 50 [pi unknown 84 84 

o4 Currants, black 

(CIS) 
(N 

juice 50 [p] unknown 84 84 

84 Currants, red, raw 

(CIS) 
200 (p1 urkrown 84 84 

84 Currants, white, raw 

(CIS) 
() 

40 (p] unknown 84 84 

56 Custard apple, fresh 

(Australia) 
(Annona atemoya) 

pulp 72 78.7 10 0 0 1 OCC 72 1 72.1 Rk 

79 Dates, Indian, raw 

(India) 
(Phoenix spp.) 

2900 483 HPLC 79 Hn 
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Carotenoid content of food (qglOOg edible Portion, fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

70 EmbLic, raw 

Part of plant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

O-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Totat 
(range) (range) 

RE Princ. 
metnod 

Ext 
ref. 

Chr. OM 
ref 

(China)
(PhyLtanthus entlica) 

80 78.7 
50 0 OCC 70 70 Rn 

45 Feijoa, raw 

(USA) 
fruit ND ND ND 

HPLC 45 45 Hk 
(Feijoa setLowlana) 

45 Feijoa, 

(USA) 

raw fruit ND ND ND HPLC 45 45 Hk 
(Feijoa settowiana) 

87 Feijoa, raw 

, Triumph (New Zeatand) 
ftesi 59 85.4 0 30 HPLC 87 87 Hn 

(Feijo seLLowiana) 

87 Feijoa, raw 

, Mammoth (New Zealand) 
flesh 43 84.7 0 33 HPLC 87 87 Hn 

(Feijo setLowiana) 
87 Fe-joa, raw 

(New Zealand) 
51 85 4 0 31 HPLC 87 87 Hn 

(Feijo seLtowiana) 

84 Fig, raw 
(CIS) 

(F'cus carica) 
50 [p] uiknown 84 84 -

90 Fig, raw 
50 

(E ) 
(Ficus carica) 

Spectr. 90 90 0 

96 Fig, dried 
(Australia) HPLC 96 96 Hn 

(Ficus carica) 

96 Fig, raw 10 80 130 
(Australia) 26 HPLC 96 96 Hn 

(Ficus carica) 

70 Fig, common, raw 

(China) 
74 83.6 

50 OCC 70 70 Rn 
(Ficus carica) 

91 Fruit cocktail 
(Netherlands) 70 12 HPLC 91 91 Hc 
() 
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Carotenoid content of food (gg/lOOg edible portion, fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

fl-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref 

Chr. O#4 
ref. 

85 Fruit juice 

(Croatia)
() 

juice 1130 1490 [p] OCC 85 85 Rn 

84 Gooseoerry, raw 
(CIS)
() 

20 [p] unkncwn 84 84 -

15 Grapefruit 
(U K ) 

100 89.0 9 12 0 3 HPLC 77 77 Hk 

(Citrus paradisi) 

36 Grapfruit, raw fruit 360 30 [b] 63 HPLC 36 36 Hk 
Texas (USA) 
(Citrus p3radisi) 

(ripe) 

36 Crioefrtjit, raw 
Coachella (USA) 

fruit 
(ripe) 

260 30 [b] 46 HPLC 36 36 Hk 

(Citrus paradisi) 

82 Grapefruit, fresh 
(Egypt) 

juice 0 [p] 0CC 71 71 Rn 

(Citrus paradisi) 

82 Grapefruit, fresh 
(Egypt) 

fruit 200 [p] OCC 71 71 Rn 

(Citrus paradisi) 

84 Grapefruit, raw 

(CIS) 
20 [p] unknown 84 84 -

(Citrus paradisi) 

87 Grapefruit, canned 
(New Zealand) 

0 0 0 HPLC 87 87 Hn 

(Citrus paradisi) 

87 Grapefruit, raw 
(New Zealand) 

0 0 0 HPLC 87 87 Hn 

(Citrus paradisi) 

87 Grapefruit, raw 
, Morrsion's (New Zealand) 

flesh 41 88.4 0 0 0 HPLC 87 87 Hn 

(Citrus hybrid) 

91 Grapefruit 

(Netherlands) 
0 0 HPLC 91 91 Hc 

(Citrus paradisi) 
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Carotenoid content of food (g/lOOg edible portion, fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of pli,­
or animal 
(Maturity) 

EP Mst 
) 

a-carot 
(range) 

8-caot 
(range) 

O-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref 

96 Grapefruit, raw, peeled 

(Australia) 
10 LO NA 4 HPLC 96 96 Hn 

(Citrus paradisi) 

68 Grapefruit, red, fresh 

Ray Ruby,new curtiv. (USA) 

flesh 700 2060 3580 [p] HPLC 68 68 Hk 

(Citrus paradisi) 

68 Grapefruit, red, fresh 

Ruby red (Ind rider) (USA) 

flesh 420 160 1050 [p] HPLC 68 68 Hk 

(Citrus paradisi) 

68 Grapefruit, red, fresh 

Star ruby,new cultiv. (USA) 

flesh 960 3330 11170 [p] HPLC 68 68 Hk 

(Citrus paradisi) 

68 Grapefruit, red, fresh 
Ruby red (interior) (USA) 

flesh 420 290 1210 (p1 HPLC 68 68 Hk 

(Citrus paradisi) 

68 Grapefruit, red, fresh 

Flame (new cuttivar) (USA) 
(Citrus paradisi) 

flesh 860 790 3440 [p] HPLC 68 68 Hk 

84 Grapes 

(CIS) 
(Vitis vinifera) 

juice 
[p] unknown 84 84.. 

96 Grape, Cornichon, raw 

(Australia) 
10 40 20 9 HPLC 96 96 Hn 

(Vitis vinifera) 

96 Grape, Waltham Cross, raw 

(Australia) 
20 30 10 

8 HPLC 96 96 Nn 
(Vitis vinifera) 

96 Grape, black, raw 

(Australia) 
13 43 20 

10 HPLC 96 96 Hn 
(Vitis vinifera) 

96 Grape, black muscatel, 

(Austrtia) 

raw 
20 50 20 12 HPLC 96 96 Hn 

(Vitis vinifera) 
96 Grape, green sultana, raw 

(Australia) 
10 30 140 19 HPLC 96 96 Mn 

(Vitis vinifera) 
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Caroterod L-tent of food ( g/lOOa edible Portion, fresh weignt) 

Ref Food description
Variety (countr) 
(Sc entific name) 

Fart of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

f-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. ON 
ref. 

96 Grape, ruby sultana, raw 
(Australia) 

(Vitis vinifera) 

10 40 20 9 HPLC 96 96 Hn 

91 Grape, with skin 

(Netherlands) 
(Vitis vinifera) 

20 3 HPLC 91 91 Hc 

45 Guava, raw 
common (USA) 
(PsidiLum guayava) 

fruit ND ND ND 0 HPLC 45 45 Hk 

45 Guava, raw 
coiiion (USA) 
(Psidium guayava) 

fruit ND ND ND 0 HPLC 45 45 Hk 

56 Guava, fresh 
'1156', Hawaiian type (Australia) 
(Psidiun guayavai 

whole fruit 98 87.2 0 380 110 73 OCC 72.1 72 1Rk 

61 Guava, fresh 
(Brazil) 

(Psidilun guayava) 

pulp 
(ripe) 

415 5310 69 HPLC 61 61 Hn 

79 Guaxa, raw 

(India) 
(Psidium guajava) 

1 0 HPLC 79 Hn 

83 Guava 

(Mexico) 
(Psidium guajava) 

1470 [p] unknown 83 83 0 

61 Guava juice 
(Brazil) 

(Psidium guayava) 

juice 330 2590 55 HPLC 61 61 Hn 

6 Jackfruit 
(Malaysia) 

(Artocarpus heterophyllus) 

fruit 
(mature) 

0 56 17 95 0 11 HPLC 71.1 06 ik 

47 Jackfruit 
(Vietnam) 

(Artocarpus integrifolia) 

tr 370 [p) HPLC/OCC 71 71 Hn 

56 Jackfruit, fresh 
(Australia) 

(Artocarpus heterophytlus) 

pulp 19 75.4 20 70 210 33 OCC 72.1 72.1 Rk 
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Carotenoid content of food tgq/100g edible portion, fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

P-carot 
(range) 

O-cryoto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

79 Jackfruit, raw 

(India) 

130 22 HPLC 79 n 

(Artocqrpus integrifolia) 

70 Jackfruit, -aw 
33 78.9 

(China) 3U OCC 70 70 Rn 
(Artocarpus heterophyltus) 

70 Jujube, raw 
(China)
(Zziphus spp.) 

91 73.4 
260 
(10O500)(10-500) 

0 0CC 70 70 Rn 

79 Jumibo, raw 

(India) 
40 7 HPLC 79 Hn 

(Syzyglum) 

28 Kiwifruit, raw 

Hayward (Spai) 

fruit 

(ripe) 
36 290 6 HPLC 28 78.1 Nc 

(Actinidia chinensis) 

28 Kiwifrult, raw 

Abbot (Spain) 

fruit 

(ripe) 
65 259 11 HPLC 28 78 1 Hc 

(Actinidia chinensis) 

28 Kiwifruit, raw 

Monty (Spain) 
(Actinidia chinensis) 

fruit 

(ripe) 

5 316 1 HPLC 28 78 1Hc 

28 Kiwlfruit, raw 

Bruno (Span)
(Actinidia chinensis) 

fruit 

(ripe) 

41 281 7 HPLC 28 78.1 Hc 

56 Kiwifruit, fresh 

Australian grown (Australia) 

pulp, seeds 80 82.3 20 70 0 13 0CC 72.1 72 1 Rk 

(Actinidia chinensis) 

56 Kiwifruit, fresh 

New Zealand grown (Australia) 
(Actinidia chinensis) 

pulp,0 

pu 2R5 
10 CC 72.1 

OCsed2.5832 

72 1 Rk 

87 Kiwlfrult, raw 

, Bruno (New Zealand) 
flesh 79 84.9 19 49 0 10 HPLC 87 87 Hn 

(Actinidla deliciosa del.) 

87 Kiwifruit, raw 

(New Zealand) 

78 83.7 19 49 0 10 NPLC 87 87 n 

(Actinidia detliciosa del.) 
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Carotenoid content of food (gg/lOOg edible portion, fresh weight) 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

B-carot 
(range) 

6-crypto 
(range) 

Luteir 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. QM 
ref. 

87 Kiw,fruit, raw 
Hayward (New Zealand) 

(Actinidia deliciosa del.) 

flesh 82.9 19 49 0 10 HPLC 87 87 Hn 

91 Kiwifruit 

(Netherlands) 
(Actinidia chinensis) 

30 5 HPLC 91 91 Hc 

45 Kumquats, raw 
(USA) 

(Fortunella margarita) 

fruit 160 ND 220 34 HPLC 45 45 Hk 

45 Kumquats, raw 
(USA) 

(Fortunella margarita) 

fruit 150 ND 166 28 HPLC 45 45 Hk 

27 Lemon, raw 
(Spain) 

(Citrus timonis) 

fruit, peeled 
(ripe) 

60 89.4 0 14 2 1 1 HPLC 74 01.2 Hc 

82 

82 

Lemon, fresh 
(Egypt) 

(Citrus Limon) 
Lemon, fresh 

fruit 

juice 

1200 

0 

[p] 

[p] 

OCC 

OCC 

71 

71 

71 

71 

Rn 

Rn 

(Egypt) 
(Citrus limon) 

84 Lemon, raw 
(CIS) 

(Citrus tLimon) 

10 [p] unknown 84 84 

84 Lemon 

(CIS) 
(Citrus Limon) 

Juice 0 [p] unknown 84 84 

96 Lemon, raw, peeled 
(Australia) 

(Citrus Limon) 

tr 10 NA 2 HPLC 96 96 Hn 

96 Lime, raw, peeled 

(Australia) 
() 

1 30 NA 5 HPLC 96 96 Hn 

56 Loquat, fresh 
(Australia) 

(Eriobotyra japonica) 

pulp 65 90.6 170 380 100 87 OCC 72.1 72.1 Rk 
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Carotenoid content of focd (ig/100g edible portion, fresh weight, 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

f-carot 
(range) 

-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
'ef. 

Chr. GM 
ref. 

70 Loquat, raw 

(China) 
(Eriobotyra japonica) 

61 90.0 
i520 0 OCC 70 79 Rn 

45 Lychee, raw 

(USA) 
(Litchi chinensis) 

fruit ND ND ND 0 HPLC 45 45 Hk 

45 Lychee, raw 

(USA) 
(Litchi chinensis) 

fruit ND ND ND 0 HPLC 45 45 Hk 

56 Lychee, fresh 

(AustraLi.) 
(Litchi cminensis) 

pulp 72 80.6 0 0 0 0 0CC 72.1 721 Rk 

45 Lychee, dried, raw 

(USA) 
(Litchi chinensis) 

fruit ND ND ND 0 HPLC 45 45 Mk 

45 Lychee, dried, raw 

(USA) 
(Litchi chinensis) 

fruit ND ND ND 0 HPLC 45 45 ML 

54 Mamey, raw 

(Brazil. Maranha) 
(Mammea americana) 

flesh 1410 235 0CC 67 67 4 Rk 

83 Manney sapote 
(Mexico) 

(Catocarpuii masmosLn) 
1460 [p] unknown 83 83 o 

91 Mandarin 

(Netherlands) 
(Citrus reticutata) 

70 12 MPLC 91 91 Mc 

96 Mandarin, raw, peeled 

(Australia) 
(Citrus retcuLata) 

15 67 NA 12 HPLC 96 96 Hn 

96 Manarin, canned, drained 

(Aistratia) 
(Citrus retIcL:at3) 

0 130 0 22 MPLC 96 96 Mn 

96 Mandarin, canned 

(Australia) 
(Citrus reticutata) 

tr 74 tr 12 HPLC 96 96 Hn 
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Carotenoid content of food (,±g/lOOg edible portion. fresh weight)
 

Rof Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(?) 

a-carot 
(rdnge) 

O-carot 
(range) 

9-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext 
ref. 

Chr. OM 
ref. 

96 Mandarin, raw, peeled 

(Australa) 
(Citrus reticutata) 

20 90 NA 17 HPLC 96 96 Hn 

6 Mandarin o angp 

(Malavsia) 
(Citrus retculata) 

fruit 

(mature) 

0 81 688 113 0 81 HPLC 71 1 06 Hk 

36 Mango, raw 

(USA) 
(Mangifera indica) 

fruit 

(ripe) 

13120 1550 [b] 2329 HPLC 36 36 Hk 

47 Mango 

(Vietnam) 
(Mangifera indica) 

600 [p] HPLC/OCC 71 71 Kn 

45 Mango, raw 

Keitt (USA) 
(Mangifera indica) 

fruit ND 300 ND 50 HPLC 45 45 Hk 

45 Mango, raw 

Keitt (USA) 
(Mangifera indica) 

fruit 40 690 ND 118 HPLC 45 45 Hk 

45 Mango, raw 

Toniiy Atkins (Mexico) 
(Mangifera indica) 

fruit ND 300 22 52 HPLC 45 45 Hk 

45 Mango, raw 

Tommy Atkins (Mexico) 
(Mangifera indica) 

fruit 34 490 ND 85 HPLC 45 45 Hk 

56 Mango, fresh 

Kensington Pride (Australia) 
(MangiTera indica) 

puLp 73 82.8 10 1550 1640 410 OCC 72 1 72 1Rk 

54 Mango, raw 

Tomnmy Atkins (Brazil. Mato Gr) 
(Mangifera ndica) 

fruit 1550 40 262 OCC 67 67 4 Rk 

54 Mango, raw 

Haden (Brazilt. Sao Pau) 
(Mangifera indica) 

flesh 1250 30 211 OCC 67 67 4 Rk 

61 Mango, fresh 

(Brazil) 
(Mangifera indica) 

pulp 

(ripe) 
1510 252 HPLC 61 61 Hn 
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Carotenoid content of food (z#F/1OO edible portion. fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

e-carot 
(range) 

fl-carot 
(range) 

O-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

79 Mango, raw 
(India) 

1990 332 HPLC 79 Hn 

(Mangifera indica) 

70 Mango, raw 
(China) 

(Mangifera indica) 

65 84.5 5070 0 

(3810-5700) 

OCC 70 70 Rn 

83 Mango 
(Mexico) 

5000 Cc] unknown 83 83 0 

(Mangifera indica) 

18 Mango Amelie, dried 
AmeLie (Mali) 

17.0 < 60 2640 445 HPLC 74 - Hn 

(Mangifera indica) 

18 Mango Batiste, dried 11.0 < 50 6080 1018 HPLC 74 Hn 
Batiste (Haiti) 
(Mangifera indica) 

18 Mango Nimrode, dried 
Nimrode (Mali) 

18.0 < 60 2830 477 HPLC 74 Hn 

(Mangifera indica) 

61 Mango juice 
(Brazil) 

juice 530 88 HPLC 51 61 Hn 

(Mangifera indica) 

6 Mango, black-gold 
(Malaysia) 

fruit 
(mature) 

0 615 0 0 0 103 HPLC 71.1 06 Hk 

(Mangifera indica) 

70 Mango, small, raw 45 80.4 850 0 OCC 70 70 Rn 
(China) 

(Mangifera silvatica) 

15 4eLon flesh 100 92.1 16 990 0 166 HPLC 77 77 Hk 
Cantaloupe (U.K) 
(Cucuriis melo cantLoupens.) 

45 Melon, raw fruit ND ND ND 0 HPLC 45 45 Hk 
Casaba (USA) 
(Cucumis meto) 

45 Melon, raw 
Canary (USA) 

fruit ND 47 ND 8 HPLC 45 45 Hk 

(Cucumis meto) 
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Carotenoid content of food (e/1OOg edible portion. fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

O-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

45 Melon, raw 

Canary (USA) 
(Cucumis meLo) 

fruit ND 60 ND 10 HPLC 45 45 Hk 

45 Melon, raw 
Casaba (USA) 
(Cucumis melo) 

fruit ND ND ND 0 HPLC 45 45 Hk 

45 Melon, raw 

Crenshaw (USA) 
(Cucumis melo) 

fruit 30 300 ND 53 HPLC 45 45 Hk 

45 Melon, raw 

Crenshaw (USA) 
(CucL,,is melo) 

fruit ND 600 28 103 HPLC 45 45 Hk 

84 Melon,(CMl) raw 
400 [p] unknown 84 84 -

(Cucumis meLo) 

87 Melon, raw 
I Rock, Winstone (New Zealand) 
(Cucumis meto reticulatus) 

flesh 52 89.2 0 220 37 HPLC 87 87 Hn 

87 Melon, raw 
, Rock (New Zealand) 
(Cucumils meto reticulatus) 

51 90 0 0 205 34 HPLC 87 87 Hn 

56 Melon, honeydew, fresh 
white skin (Australia) 
(Cucumis melo inodorus) 

puLp 70 89.8 0 30 0 5 OCC 72.1 72 1 Rk 

56 Melon, honeydew, fresh 
yellow skin (Australia) 
(Cucumis melo inodorus) 

pulp 62 92.7 10 50 0 9 OCC 72.1 72.1 Rk 

91 Melon, honeydew 

(Netherlands) 
(CucL9s melo) 

40 7 HPLC 91 91 Hc 

45 Melon, pepino, raw 

(New Zealand) 
(Cucumis spp ) 

fruit ND 120 ND 20 HPLC 45 45 Hk 

45 Melon, pepino, raw 

(New Zealand) 
(Cucumis spp.) 

fruit ND 130 ND 22 HPLC 45 45 Hk 
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Carotenoid contnt of food (tg/lOOe edibie po-tion fresh weight) 

Ref Food description 
Variety (countr) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

6-carot 
(range) 

f-c-vpto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Totat 
(range) (range) 

RE Princ. 
method 

Ext 
ref 

Chr. GM 
ref 

56 Melon, rock cantaloupe, fresh 

(Australia) 
(CucLnis melo reticutatus) 

pulp 51 90 6 0 60 0 10 OCC 72 1 72.1 Rk 

56 Melon, rock cantaloupe, fresh 

(Australia) 
(Cucumis melo reticulatus) 

puLp 63 92.3 10 810 40 140 OCC 72 1 72.1 kk 

70 Melon, snake, raw 
(China) 

(Cucuiinismelo flexuosus) 

83 95.4 73 

(10-180) 

I OCC 70 70 Rn 

56 Melon, water, fresh 

(Aust-a1ia) 
(Citrallus lanatus) 

pULp 50 92 7 0 360 10 61 OCC 72.1 72.1 Rk 

56 Melon, water, fresh 

(Australia) 
(Citrallus lanatus) 

pulp 51 92.5 0 180 0 30 OCC 72.1 72 1 Rk 

47 Momordica 

(Vietnam) 
(Momordica cochinchinensis) 

18810 89150 [p] HPLC/OCC 71 71 Hn 

84 Mulberry 

(CIS) 
(Morus alba) 

fruit 
20 [p] unknown 84 84 

96 Mulberry, raw 

(Australia) 
(Morus alba) 

0 10 0 2 HPLC 96 96 Hn 

70 Mulberry, purple, 

(China) 
(Morus alb) 

raw 95 82.0 10 0 OCC 70 70 Rn 

70 Mulberry, white, 

(China) 
(Morus alba) 

raw 94 85.0 10 0 OCC 70 70 Rn 

6 Musk lime 

(Malaysia) 
(Citrus microcarpa) 

fruit 

(mature) 

0 12 446 65 0 43 HPLC 71.1 06 HK 

60 Nectarine, fresh 

Golcknine (Australia) 
(Prunus persica) 

93 87.1 3 25 97 [p] OCC 72.1 72.1 Rk 
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Carotenoid content of food (eg/lOOg edible portion, fresh weight) 

Ref Food description 
Variety (co)ntr 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

f-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext 
ref. 

Chr. OM 
ref. 

54 Nectarine, raw 

(Brazil, Sao Pau) 
(Prunus persica) 

fruit 110 390 54 OCC 67 67 4 Rk 

60 Necterine, fresh 

RedgoLd (Australia) 
(Prunus persica) 

95 88.4 50 1331 [pJ OCC 72 1 72 1Rk 

60 Nectarine, fresh 

Nectared (Australia) 
(Prunus persica) 

92 86.2 120 1405 [p] OCC 72.1 72 1 Ok 

70 Nectzrine, raw 
(China) 

(P persica nucipersica) 

86.0 120 0 OCC 70 70 Rn 

87 Nectarine, raw 
, Fantasia (New Zealand) 
(Prunus persica) 

92 87 6 0 316 53 HPLC 87 87 Hn 

87 Nectarine, raw 
I Red Gold (New Zealand) 
(Prunus persica) 

92 86.7 0 407 68 HPLC 87 87 Hn 

87 Nectarine, raw 
(rew Zealand) 

j;runus persica) 

92 87.2 C 362 60 HPLC 87 87 Hn 

15 Nectarines 
(U K ) 
Orunus persica nectarina) 

flesh and skin 100 88.9 tr 45 26 10 HPLC 77 77 Hk 

70 Oleaster, dried, raw 
(China) 

(Elaeagnus angustifolia) 

12.0 0 0 OCC 70 70 Rn 

56 Olive, green, fresh 
green skin and flesh 
(Olea europaea, 

(Australia) 
puLp, skin 73 78.1 100 200 20 44 OCC 72.1 72 1 Rk 

39 Olive, green table, raw 

Manzanilla (Spain) 
(Olea europaea) 

236 433 39 1LC 39 39 Rz 

6 Orange 
(Malaysia) 

(Citrus nobiLls) 

fruit 
(mature) 

0 25 332 30 0 35 HPLC 71.1 06 hk 
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Carotenoid content of food (1g/lOOgedible Portion, fresh weight) 

Ref Food descriptionVariety (country) 
(Scientific name) 

26 Orange, raw 

Part of plantor animal 
(Maturity) 

EP Mst 
() 

a-carot 
(range) 

P-carot 
(range) 

6-crypto 
(rage) 

Lutein 
(range) 

Lycopene 
(range; 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

(Egypt) 
32 75 15 HPLC 74 74 Hk 

(Citrus sinensis) 
27 Orange, -aw 

(Spain)
(C trus sinensis) 

fruit, peeled 

(ripe) 
72 85.9 13 48 448 68 66 50 HPLC 74 01 2 Hc 

47 Orange 
(Vietna 

(Citrus nobilis) 
80 (p] HPLC/OCC 71 71 Hn 

47 Orange(Vietnam) 

(Citrus nobilis) 
3500 [p] HPLC/OCC 71 71 Hn 

70 Orange, rav 

(China) 
63 88.3 50 OCt 70 70 Rn 

(Citrus spp.) 
82 Orange, fresh 

(Egypt) 
(Citrus aurantijum) 

juice 
2600 [p] OCt 71 71 Rn 

79 Orange, 
raw 

(India) 
(Citrus aurantilzm) 

190 32 HPLC 79 Hn 

82 Orange, fresh fruit 
(E2)gt)

(Citrus curantium) 
4200 p3 OCC 71 71 Rn 

84 Orange 

(CIS) 
juice 

50 [p] unknown 84 84 
(Citrus sinensis) 

91 Orange 

(Netherlands) HPLC 91 91 Hc 
(Citrus sinensis) 

96 Orange, raw, peeled 

Valencia (Australia) 
20 120 NA 22 HPLC 96 96 Hn 

(Citrus sinensis) 
96 Orange, raw, peeled 

(Australia) 
21 97 NA 18 HPIC 96 96 Hn 

(Citr5 nensis) 
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Carotenoid content of food (ug/100g edible Portion, fresh weight) 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

f-carot 
(raige) 

8-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

36 Orange concentrate 

temple (USA) 
(Citrus spp.) 

80 120 [b] 24 HPLC 36 36 Hk 

36 Orangc crxicertrate 

Navel (USA) 
(Citrus spp.) 

130 720 [b] 88 HPLC 36 36 Hk 

36 Orange concentrate 

Valencia (USA) 
(Citrus spp.) 

260 300 [b] 71 HPLC 36 16 Hk 

93 Orange concentrate 

California Navel (U.S A) 
(Citrus sinensis) 

201 34 HPLC 93 93 Hk 

93 Orange concentrate 

Valencia (U S A) 
(Citrus sinensis) 

120 20 HPLC 93 93 Hk 

15 Orange juice, fresh 

'U.K ) 
(Civr.- sinensis) 

100 87.7 12 245 1395 170 HPLC 77 77 Hk 

85 orange JuIcc 

(Croatia) 
(Citrus sinensis) 

Juice 250 [p] OCC 85 85 Rn 

91 Orange juice 

(Netherlands) 
(Citrus sinensis) 

juice 0 0 HPLC 91 91 Nc 

15 Oranges, fresh 

assorted var (U.K.) 
(Citrus sinensis) 

100 86.1 8 24 tr 5 HPLC 77 77 Hk 

45 Orange, blood, raw 

(USA) 
(Citrus sinensis) 

fruit ND 140 80 31 HPLC 45 45 Hk 

45 Orange, blood, raw 

(USA) 
(Cit.-us sinensis) 

fruit ND 100 58 22 HPLC 45 45 Hk 

96 Orange, navel, raw, peeled 

(Australia) 
(Citrus sinensis) 

22 71 NA 14 HPLC 96 96 Hn 
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Carotenoid content of food (ug/lO0 edible portion. fresh weight) 

Ref Food descriptionVariety (country) 
(Scientific name) 

70 Orange, sweet, raw 

Part of plantor animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

f-carot 
(range) 

fl-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

(China) 

(Citrus sinensis) 

74 83.0 
37 
(20-60) 

0 OCC 70 70 Rn 

6 Papaya 

(Malaysia) 
(Carica papaya) 

fruit 

(mature) 
0 228 1483 0 2003 184 HPLC 71.1 06 Hk 

18 Papaya, dried 

(Dominican Repub) 
92.4 < 60 75 18 HPLC 74 Hn 

(Carica papaya) 
18 Papaya, dried 

(Mali) <60 350 64 HPLC 74 Hn 
(Carica papaya) 

17 Papaya 

TaiLandia (Brazil) 
flesh 170 1030 4750 6750 123 OCC 67 67 5 Rk 

(Carica papaya) 
16 Papaya, raw 

Formosa (Brazil. 

(Carica papaya) 

Sao Pau) 
flesh 
(ripe) 

140 
(70-200) 

530 
(400-690) 

1910 
(1460-2390) 

3300 72 OCC 67 67.6 Rk 

16 Papaya, -a. 
Solo (Brazil) 

(Carica papaya) 

flesh 
(ripe) 

250 
(90-360) 

910 
(670-1240) 

2100 
(1670-3100) 

3420 127 OCC 67 67 6 Rk 

20 Papaya, raw 

Formosa (Brazil) 
flesh 

185 660 92 HPLC 67 67 2 Rk 
(Carica papaya) 

16 Papaya, raw 
Taitandia (B-azi1) 

(Carica papaya) 

flesh 
(ripe) 

230 
(170-310) 

970 
(780-1260) 

4000 
(3210-4730) 

6030 128 OCC 67 67 6 Rk 

16 Papaya, raw 

Formosa (Brazil. Bahia) 

(Carica papaya) 

flesh 

(ripe) 
610 

(410-810) 
860 

(620-1170) 
2650 

(2230-2960) 
4780 181 OCC 67 67 6 Rk 

16 Papaya, raw 
common (Brazil) 
(Carira papaya) 

flesh 
(ripe) 

120 
(60-290) 

810 
(580-990) 

ND 1300 95 OCC 67 67 6 Rk 

12 Papaya, raw 

Formosa (Brazil) 
(Carica papaya) 

flesh 

(ripe) 
123 462 63 0CC 67 673Rc 
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Carotenoid content of food (Uq1lOO edible portion, fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

6-carot 
(range) 

8-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr 
ref. 

OM 

36 Papaya, raw 
(USA) 

(Carica papaya) 

fruit 
(ripe) 

910 60 [b] 157 HPLC 36 36 Hk 

47 P;pa a 

(Vi,'tnam) 
(Ca' Ca papaya) 

1210 2960 (p] HPLC/OCC 71 71 Hn 

46 Papya, raw 
Subang (Malaysia) 
(Carica papaya) 

fruit 
(ripe) 

10670 0 Spectr 71 2 46 0 

54 Papaya, raw 
Tailandia (Brazil, Bahia) 
(Carica papaya) 

flesh 260 1020 137 OCC 67 67 4 Rk 

54 Papaya, raw 
Soto (Brazil, Sao Pau) 
(Carica papaya) 

flesh tr 300 760 120 OCC 67 67.4 Rk 

70 Papaya, raw 
(China) 

(Carica papaya) 

84 92.3 30 0 OCC 70 70 Rn 

61 Papaya, fresh 
(Brazil) 

(Carici' papaya) 

pulp 
(ripe) 

125 680 2080 83 HPLC 61 61 Hn 

65 Papaya, fresh 
(USA) 

(Carica papaya) 

flesh 
(ripe) 

71 214 32 HPLC 36 36 Hk 

79 Papaya, raw 
(India) 

(Carica papaya) 

830 138 HPLC 79 Hn 

6 Papaya exotica 
(Malaysia) 
(Carica papaya) 

fruit 
(mature) 

0 321 615 0 2333 125 HPLC 71.1 06 Hk 

56 Passion fruit, fresh 
purple bkin (Australia) 
(PassitLora edulis) 

pulp, seeds 42 74.4 410 360 370 130 OCC 72 1 72 1Rk 

45 Passion 'ruit, purple, raw 
(USA) 

(Passiflora edutlis) 

fruit ND 1150 40 195 HPLC 45 45 Hk 
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Carotenoid content of food (,Lq/lOOg edible portion 
 fresh weight)
 

Ref Food descriptionVariety (country) 
(Scientific name) 

45 Passion fruit, purple, raw 

(USA) 

Part of plantor animal 
(Maturity) 

fruit 

EP Mst 
() 

a-carot 
(range) 

ND 

P-carot 
(range) 

336 

f-crypto 
(range) 

42 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE 

60 

Princ. 
method 

HPLC 

Ext. 
ref 

45 

Chr 
ref. 

45 

OM 

Hk 
(Passiflora eduLis) 

45 Passion fruit, yellow, raw 

(USA) 

fruit ND 300 40 54 HPLC 45 45 Hk 

(Passiflora edulis) 
45 Passion fiuit, yellow, raw 

(USA) 

fruit 70 750 53 13o HPLC 45 45 Hk 
(Passiftora edulis) 

54 Passionfruit, raw 
Manao (Brazil. Sao Pau) 

pulp 470 
78 OCC -7 67.4 Rk 

(Passiftora edutls) 
56 Pawpaw (papaya), fresh 

orange flesh (Austr.) (Australia) 
70 89.3 0 240 10LP1350 

164 OCC 72.1 72 1Rk 
(Carica papaya) 

15 Peach, raw 

(U K ) 
flesh ana skin 100 88.4 tr 45 26 10 HPLC 77 77 Hk 

(Prunus persica) 
15 Peach, dried 

(U.K ) 
(Prunus persica) 

flesh 100 15.5 tr 345 200 76 HPLC 77 77 Hk 

36 Peach, raw 

Elberta (USA)
(Prunus persica) 

fruit 
(ripe) 

60 30 [b1 
13 HPLC 36 36 Hk 

36 Peach, raw 

Cling (USA)
(Prunjs persica) 

fruit 
(ripe) 

220 40 Cb4 
40 HPLC 36 36 Hk 

27 Peach, raw 

(Spain) 
(Hybrid Prunus persi(a) 

fruit, peeled 

(ripe) 
69 86.5 4 64 74 16 31 18 HPLC 74 01.2 Hc 

60 Peach, fresh 

Blackburn (Australia) 
(Prunus persica) 

96 87.6 130 1425 p] OCC 72 1 72.1Rk 

60 Peach, fresh 91 88.5 165 
Elberta (Australia) 1500 IN OCC 72.1 72.1Rk 
(Prunus persica) 
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Carotenoid contLt of food Qeq/100 edible portion, fresh weight)
 

Ref Food description
Variety (countr) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

8-carot 
(range) 

S-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. QM 
ref. 

60 Peach, fresh 

Cardnal (Australia) 
(PrLius persica) 

87 88.3 40 668 [p] OCC 72.1 72.1 Rk 

54 Peach, raw fruit 60 410 48 OCC 67 67.4 Rk 
Diamante (Brazil, Sao Pau) 
(Prunus persica) 

54 Peach, raw fruit 120 510 67 OCC 67 67.4 Rk 
Chilean (Chile) 
(Prunus persica) 

60 Peach, fresh 
Redhaven (Australia) 

92 90.9 65 915 [p] OCC 72.1 72.1 Rk 

(Prunus persica) 

60 Peach, tresh 
Fragar (Australia) 

84 88.6 30 259 [p] OCC 72.1 72 1 Rk 

(Prunus persica) 

60 Peach, fresh 
J.H Hale (Australia) 

89 88.9 5 180 1464 [p] 0CC 72.1 72 1 Rk 

(Prunus persica) 

60 Pearh, fresh 
Hatehaven (Australia) 

95 88.3 130 2579 [p] OCC 72.1 72.1 Rk 

(Prunus persica) 

60 Peach, fresh 

Maygold (Australia) 
87 89.5 40 385 [p] OCC 72.1 72.1 Rk 

(Prunus persica) 

84 Peach, raw 
(CIS) 

500 (p] unknown 84 84 

(Prunus persica) 

84 Peach, stewed 
(CIS) 

600 [p] unknown 84 84 

(Prunus persica) 

84 Peach 

(CIS) 
juice 300 [p] unknown 84 84 

(Prunus persica) 

84 Peach 
(CIS) 

jam 100 [p] unknown 84 84 

(Prunus persica) 
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Carotenoid content of food (g/100q edibe portion. fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

-carot 
(range) 

O-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref 

Chr. OM 
ref. 

87 Peach, canned in syrup 
(New Zealand) 

100 82 9 617 103 HPLC 87 87 Hn 

(Prunus persica) 

87 Peach, raw 

, Red Haven (New ZeaLand) 
93 87 3 0 440 73 HPLC 87 87 Hn 

(Prunus persica) 

87 Peach, raw 

, Springcrest (New Zealand) 
94 89.4 0 282 47 HPLC 87 87 Hn 

(Prunus persica) 

87 Peach, raw 
I Flamecrest (New Zealand) 

95 88.8 0 614 102 HPLC 87 87 Hn 

(Prunus persica) 

87 Peach, canned 

(New Zealand) 
377 63 HPLC 87 87 Hn 

(Prunus persica) 

87 Peach, raw 

(New Zealand) 
90 87.6 0 477 80 HPLC 87 87 Hn 

(Prunus persica) 

87 Peach, raw 
, Golden Dust (New Zealand) 

80 86.0 0 477 80 HPLC 87 87 Hn 

(Prunus persica) 

87 Peach, raw 

, Mary's Choice (New Zealand) 
89 86.0 0 477 80 HPLC 87 87 Hn 

(Prunus persica) 

87 Peach, raw 

, Golden Queen (New Zealand)
(Prunus persica) 

87 87.0 0 477 80 HPLC 87 87 Hn 

87 Peach, raw 

, Million Dollar (New Zealand) 
(Prunus persica) 

90 89 0 0 477 80 HPLC 87 87 Hn 

87 Peach, dried, stewed 

(New Zealand) 
1480 247 HPLC 87 87 Hn 

(Prunjs persica) 

87 Peach, dried, stewed 
(New Zealand) 

1439 240 HPLC 87 87 Hn 

(Prunus persica) 
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Carotenoid content jl food (ug/lOOg edible portion, fresh weight)
 

Ref Food description 
Variety (countr) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

6-carot 
(range) 

O-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref. 

Chr. ON 
ref. 

87 Peach, dried 
(New Zedland) 

100 16 2 3660 610 HPLC 87 87 Hn 

(Prunus persica) 

91 Peach 90 15 HPLC 91 91 Hc 
(Netherlands) 
(Prunus persica) 

88 Peach, raw 
(Slovak republic) 

37 1360 [p] OCC 88 88 Rz 

(Prunus persica) 

27 Pear, raw fruit, peeled 80 83.0 3 3 11 1 HPLC 74 01.2 Hc 
(Spain% (ripe) 
(Pyrus coeumnis) 

55 Pear, fresh skin plus corte 89 82.9 0 20 10 4 OCC 72.1 72 1 Rk 
Williams Son Cretien (Australia) 
(Pyrus communis) 

55 Pear, fresh skin plus corte 90 81.9 0 20 0 3 OCC 72.1 72.1 Rk 
Packham's TriLunph (Australia) 
(Pyrus comsJnis) 

55 Pear, fresh skin plus corte 86 79.3 0 10 0 2 OCC 72.1 72.1 Rk 
Buerre Bosc (Australia) 
(Pyrus comunlis) 

84 Pear 
(CIS) 

jam o [p] unknown 34 84 

(Pyrus communis) 

84 Pear, raw 
(CIS) 

10 [p] unknown 84 84 

(Pyrus communis) 

87 Pear, canned 100 81.8 0 15 3 HPLC 87 87 Hn 
, Williams bon Chretien (New Zealand) 
(Pyrus colmunis) 

87 Pear, raw 85.3 0 10 2 HPLC 87 87 Hn 
, Wiltiams bon Chretien (New Zealand) 
(Pyrus comjnis) 

87 Pear, raw 84 85.0 0 10 2 HPLC 87 87 Hn 
, Buerre Bosc (New Zealand) 
(Pyrus communis) 
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Carotenoid content of food (gg/lOOg edibte Portion, fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plantor animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

P-carot 
(range) 

O-crypto 
(range) 

Lutein 
(range) 

LycoDene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref 

Chr. OM 
ref. 

87 Pear, raw 

eating (New Zealand) 
flesh 0 11 

2 HPLC 87 87 Hn 
(Pyrus comR unis) 

87 Pear, raw 

cooking (New Zealand) 
flesh 0 11 

HPLC 87 87 Hn 
(Pyrus communls) 

87 Pear, canned 

fruit&syrup (New Zeatand) 

0 15 
3 HPLC 87 87 Hn 

(Pyrus communis) 

87 Pear, stewed 

cooking (New Zealand) HPLC 87 87 Hn 
(Pyrus co1mmunis) 

87 Pear, raw 

Packham's Triumph (New Zealand) 

92 84.4 0 10 
2 HPLC 87 87 Hn 

(Prus communis) 

87 Pear, raw 

Louise Bonne de Jersey (New Zealand) 
82 85.0 0 10 

HPLC 87 87 Hn 
(Pyrus comnuJnis) 

87 Pear, stewed 

cooking (New Zealand) HPLC 87 87 Hn 
(Pfrus comnunis) 

87 Pear, canned in syrup 

(New Zealand) 
81.8 0 150 

25 HPLC 87 87 Hn 
(Pyrus communis) 

87 Pear, raw 

(New Zealand) 
88 84.9 0 10 HPLC 87 87 Hn 

(Pyrus comrunis) 

70 Pear, common, raw 

(China) 
92 83.5 

750 0 OCC 70 70 Rn 
(Pyrus communis) (650-850) 

70 Pear, white, raw 

(China) 
87 88.7 

110 OCC 70 70 Rn 
(Pyrus spp.) (10-210) 

56 Pepino, fresh 
(A srQ I )2 pulp, seeds 91 93.4 0 170 10 2 OCC 72.1 72 .1 Rk 
(AustraLia)(Sotanu murica:mJn) 
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Carotenoid content of food (eg/lOOg edible portion, fresh weight) 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

O-carot 
(range) 

fl-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref. 

Chr. QM 
ref. 

36 Dersimmon, raw 
(USA) 

(Diospyrous kaki) 

fruit 
(ripe) 

240 50 [b] 45 HPLC 36 36 Hk 

51 Persimmon, raw 
(Hungary. Szente) 

(Diospyrous kaki) 

fruit 
(ripe) 

1160 270 281 HPLC 44 44.1 Hn 

56 Persimmon, fresh 
(Australia) 

(Diospyrous kaki) 

pulp 69 79.7 29 200 1230 148 OCC 72.1 72.1 Rk 

65 Persimmon, fresh 
(USA) 

(Diospyrous kaki) 

flesh 
(ripe) 

266 288 110 71 HPLC 36 36 Hk 

70 Persimmon, raw 
(China) 

(Diospyros kaki constricta) 

70 70.0 150 0 OCC 70 70 Rn 

84 Persimmon, raw 
(CIS) 

(Diospyros kaki) 

1200 [p] unknown 84 84 

45 Persimmon, dried, raw 
(USA) 

(Olospyrous kaki) 

fruit 19 527 210 109 HPLC 45 45 Hk 

45 Persimmon, dried, raw 
(USA) 

(Diospyrous kaki) 

fruit 17 220 101 47 HPLC 45 45 Hk 

47 Persimmon, kaki 
(Vietnam) 

(Diospyrous kaki) 

1690 [p] HPLC/OCC 71 71 Hn 

36 Pineapple, raw 
(USA) 

(Ananas comosus) 

fruit 
(ripe) 

30 5 HPLC 36 36 Hk 

45 Pineapple, raw, dried 
(USA) 

(Ananas comosus) 

fruit ND ND ND 0 HPLC 45 45 Hk 

46 Pineapple, raw 
Mauritius (Malaysia) 
(Ananas comosus) 

fruit 
(ripe) 

2520 0 Spectr. 71.2 46 0 
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Carotenoid content of food (Ag/100Q edible portion- fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

45 PineappLe, raw, dried 

(USA) 
(Ananas cornosus) 

Part of plantor animal 
(Maturity) 

fruit 

EP Mst 
(M) 

a-carot 
(range) 

ND 

j-carot 
(range) 

ND 

fl-crypto, 
(range) 

ND 

Lutein 
-ange) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE 

0 

Princ. 
method 

HPLC 

Ext. 
ref. 

45 

Chr. OM 
ref. 

45 Hk 

47 PineappLe 

(Vietnam) 
(Agare americana) 

200 [p] HPLC/OCC 71 71 Hn 

56 Pineapple, fresh 
Cayenne type (Australia) 
(Ananas comosus) 

pulp
pulC6776.0 

67 86.0 0 
071030k 

10 30 

70 Pineapple, raw 
(China) 

(Ananas spp )(80-90) 

56 87.8 
85 0 OCC 70 70 Rn 

84 Pineapple, raw 
(CIS) 

(Ananas spp.) 
40 [p] unknown 84 84 -

54 Piqui, raw 
(BraziL. Piaui) 

(Cariocar vitLosium) 

pulp 120 40 

60 OCC 67 67.4 Rk 

11 Pitanga, raw 

(Brazil. Pernanb) 
(Eugenia unifLora) 

fruit 

(ripe) 

950 4700 7300 [p] OCC 67 67 Rk 

54 litanga, raw 

t razit. Campina) 
(Eule na uniflora) 

fruit 370 1230 178 0CC 67 67 4 Rk 

60 Plxr-, fresh 

Greengage (Australia) 
(P unus domestica) 

93 86.7 95 453 (p1 0CC 72.1 72 1 Rk 

60 Plum, fresh 

Blood (Australia) 
(Prunus domestica) 

98 86.6 225 
663 [p] OCC 72.1 72.1 Rk 

60 Plum, fresh 

Santa Rosa (Australia) 
(Prunus domestica) 

94 88.4 105 260 (p] 0CC 721 72 1Rk 

60 Plum, fresh 

Mariposa (Australia) 
(Prunus domestica) 

96 87.1 210 778 (p] 0CC 72.1 72.1 Rk 
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Carotenoid content of food (uq/IOOq edible potion. fresh weight) 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

i9-carot 
(range) 

B-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref. 

Chr. QA 
ref. 

66 Plum, fresh 

Narrabeen (Australia) 
(Prunus domestica) 

98 89 4 5 90 412 [p] OCC 72.1 72 1 Rk 

60 Plum, fresh 

Wilson (Australia) 
(Prunus domesticai 

94 88 5 155 313 [p] OCC 72 1 72.1 Rk 

70 Plum, raw 

(China) 

(Prunus sop ) 

95 85.7 200 

(70-420) 

0 OCC 70 70 Rn 

84 Plum, raw 

(CIS) 
(Prunus spp ) 

juice 15 [p] unknown 84 84 

84 Plin, raw 

(CIS) 
(Prunus s p ) 

jam 50 (p] unknown 84 84 

84 Plum, stewed 

(CIS) 
(Prunub spp ) 

0 (p] unknown 84 84 

84 tijr, raw 

(C'S) 
(P-unus spp ) 

100 ip] unknown 84 84 

87 Plum, raw 

(New ZeiLand) 
(Prunus doestica) 

90 85.4 0 417 70 HPLC 87 87 Hn 

87 Plum, stewed 

I cooking (New Zealand) 
(Prunus domesticai 

92 15 HPLC 87 87 Hn 

87 Plum, stewed 

, cooking (New Zealand) 
(Prunis domestica) 

92 15 HPLC 87 87 Hn 

87 Plum, raw 

, Paterson Late (New Zealand) 
(Prurus doiestica) 

82 83.0 0 417 70 HPLC 87 87 Hn 

87 Pli=, raw 

, Oiega (New 'eaLand) 
(Prunus domestica) 

92 83.0 0 417 70 HPLC 87 87 Hn 
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Carotenoid content of food (eg/lOOg edible Portion fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

f-carot 
'ringe) 

fi-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Prnc. 
method 

Ext 
ref. 

Chr 
ref 

UM 

87 Plum, canned in syrup 

, G Wilson (New Zealand) 
98 70.6 0 479 80 HPLC 87 87 Hn 

(Prunus domestica) 

87 Plun, raw 

, Coe's Golden Drop (New Zealand) 
(Prunus domestica) 

88 84 0 0 417 70 HPLC 87 87 Mn 

88 Plum, raw 
(Slovak republic) 

(Prunus domestica) 

374 
(120-603) 

1620 
(1060-2400) 

(p] OCC 88 88 Rz 

87 Plum, raw 

, Victoria Dessert (New Zealand) 
(Prunus domestica) 

0 417 70 HPLC 87 87 Hn 

87 Plum, raw 

, Black Doris (New Zealand) 
(Prunus domestica) 

97 87.0 0 370 62 KPLC 87 87 Mn 

6 Plum, red 
(MaLayisa) 

fruit 
(mature) 

0 127 40 149 25 HPLC 71.1 06 Hk 

(Prunus domestica) 

91 Plui, unpeeLed 

(Netherlands) 
110 18 HPLC 91 91 Hc 

(Prunus domestica) 

83 Plum, yellow 

(Mexico) 
1820 [p3 unknown 83 83 0 

(Spondias sp.) 

56 Pomegranate, fresh 

(Australia) 

pulp, seeds 57 76.2 50 40 0 11 0CC 72 1 72.1 Rk 

(Punicia granatum) 

84 Pomegranate 

(CIS) 
juice 0 (p] unknown 84 84 -

(Punicia granatum) 

70 Pometo, raw 
(China) 

(Citrus maxima) 

51 86.7 40 
(tr-120) 

0 0CC 70 70 Rn 

45 Prickly pear, raw 

(USA) 
fruit ND 51 12 10 HPLC 45 45 Hk 

(Opuntia megacantha) 
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Carotenoid content of food (gg/lOOg edible portion, fresh weigit) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Maturitv) 

EP Mst 
(%) 

a-carot 
(range) 

-carot 
(range) 

8-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
'.wthod 

Ext. 
ref. 

Chr. ON 
ref. 

45 Prickly pear, raw 

(USA) 
(Opuntia mega-antha) 

fruit ND 47 ND 8 HPLC 45 45 mk 

56 Prickly pear, fresh 
(Australia) 
(Opuntia ficus-indica) 

pulp, seeds 78 83 9 20 30 10 8 OCC 72.1 72.1 Rk 

83 Prickly pear, fresh 
(Mexico) 
(Opuntia sp ) 

60 pl unknown 83 83 o 

84 Prune, ra6 
(CIS)

() 
60 [p] unknown 84 84 

85 Prune, dr.-d 

(Croatia)
() 

1530 p] 0CC 85 85 Rn 

45 PLrmeto, raw 

Red and white (USA) 
(Citrus maxima) 

fruit 14 320 103 64 HPLC 45 45 Hk 

45 

84 

Pummelo, raw 

Red and white (USA) 
(Citrus maxir a) 
Quince, raw(IeS) 

fruit ND ND 10 

400 

1 

[p] 

HPLC 

unknown 

45 

84 

45 

84 

Hk 

(Cydonia oblongo) 

84 Quince 

(CIS) 
(Cydonia oblongo) 

jam 0 [p] unknown 84 a4 

84 0uir stewed1 
(r_) 

(Cydonia oblongo) 
150 [p unknown 84 84 

84 Quince 

(CIS)
(Cydonia oblongo) 

juice 10 [p] unknown 84 84 

96 Quince, raw, peeled 
(Australia) 

(Cydonia oblongo) 

10 30 30 9 HPLC 96 96 Hn 

53
 



Carotenoid content of food (9g/lOOq edible portion, fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of ptant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

0-carot 
(range) 

O-crypto 
(range) 

Lutein 
(ra- , 

Lycopene 
(range) 

Zeaxanth Totat 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. 0M 
ref. 

84 Raisins, raw 
(CIS) 
() 

[p] unknown a4 a4 

56 Rambutan, fresh 

red skin (Australia) 
puLp 39 79 8 07' 

OCC 72 1 72 1 Rk 
(Ilephetlium Lappaceum) 

56 Rarbutan, fresh 

yellow skin (Australia) 

(Nephetium tappaceum) 

PULP 41 79.2 0 
OC 72.1 Rk72 1 Rk 

84 Raspberries, raw 

(CIS) 
(Rubus idaeus) 

200 [p] unknown 84 84 

84 Raspberries 

(CIS) 
jam 

20 [p] unknown 84 84 
(Rubus idaeus) 

38 Raspberries, raw 
(Slovak repuct c) 
(Rubus idaeus)-329) 

73 
(tr-17) 

251 
(160-328) 

[p] 0CC 88 88 Rz 

87 Raspberries, raw 

(New Zea and) 
0 

0 HPLC 87 87 Hn 
(Rubus idaeus) 

87 Raspberries, canned 

(New Zealand) 0 
HPLC 87 87 Hn 

(Rubus idaeus) 

96 Raspberries, canned, drained 

(Australa) 
18 tr 0 

HPLC 96 96 Hn 
(Rubus idaeus) 

96 Raspberries, canned 

(Australi) 
7 tr 0 

HPLC 96 96 Hn 
(Rubus idaeus) 

88 Red currants, raw 

(Slovak republic) 112 [p] OC a8 88 Rz 
(Ribes rutrum) (57-160) 

45 Red raspberry, raw 

(USA) 
fruit 24 2 ND 

HPLC 45 45 Hk 
(Rubus spp ) 
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Carotc-iold content of food (gg/lOOg edible portion, fresh weight) 

Ref rood description Part of plant 
Variety (country) or animal EP Mst a-carot O-carot 8-crypto Lutein Lycopene Zeaxanth Total RE Princ. Ext. Chr OM 
(Scientific nafe) (Maturity) (M) (range) (range) (rnge) (range) (rant,) (range) (range) metiod ref. ref 

45 Red raspberry, raw/ fruit 25 ND ND 2 HPLC 45 45 Hk 
(USA) 

(Rubus spp ) 

33 Rose hip fruit (berries) 7210 1750 920 11120 1363 HPLC nf 33 Hn 
Wild (Poland) 
(Rosa canina) 

33 Rose hip fruit (berries) 1760 1910 430 4330 469 HPLC nf 33 Hn 
Cultivated (Poland) 
(Rose rugosa) 

84 Rose hip juice 800 (p] unknown 84 84 
(CIS) 

(Rose rugosa) 

84 Rose hip puree 2600 [p] unknown 84 84 
(CIS) 

(Rose rugosa) 

84 Rose hip, drained 4900 [p] unknown 84 84 
(CIS) 

(Rose rugosa) 

88 Rose hip, raw 
(Slovak republic) 

7100 [p] OCC 88 88 Rz 

(Rosa canina) 

91 Rose hip syrup 70 12 HPLC 91 91 Hc 
(Netherlands) 

(Rosa canina) 

45 Sapote, Mamey, raw fruit ND 69 ND 12 HPLS 45 45 Hk 
(USA) 

(Cdlocarpum sapota) 

45 Sapote, Mamey, raw fruit ND 100 ND 17 HPLC 45 45 Hk 
(USA) 

(Calocarpum sapota) 

45 Sapote, black, raw fruit No 48 16 9 HPLC 45 45 Hk 
(USA) 

(Diospyrous digyna) 

45 Sapote, black, raw fruit ND 59 110 20 HPLC 45 45 Hk 
(USA) 

(Diospyrous digyna) 
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arotenoid content of food (zig/1OO 
edible portion. Tresh weight)
 

Ref Food descriptionVariety (country) 
(Scientific name) 

45 Sapote, white, raw 

(USA) 

Part of plantor arnimat 
(Maturity) 

fruit 

EP Mst 
(M) 

a-carot 
(range) 

ND 

P-carot 
(range) 

90 

q-crypto 
(ringe) 

34 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE 

is 

Princ. 
method 

HPLC 

Ext 
ref. 

45 

Chr. OM 
ref. 

45 Hk 
(Casimiroa edulis) 

45 Sapote, white, raw 

(USA) 
fruit ND 91 ND 15 HPLC 45 45 Hk 

(Casimiroa eduLis) 
15 Satsumas 

(U K.) 
flesh 100 87.4 5 73 0 13 HPLC 77 77 Fk 

(Citrus reticutata) 

84 Sea buckthorn, raw 
(CIS)

(Hippophae rhamnoides) 
1500 [p] unknown 84 84 -

15 Sharonfruit 

(U.K)3 
(Diospyros kaki) 

flesh 100 79.9 2 5 21 3 HPLC 
PC 

77 
7 

77 
77 

Hk 
H 

88 Sour cherry, raw 
(Slovak reublic) 

(Prunus cerasus) 

241 
(227-256)(55-730) 

592 

(455-730) 

(p] 0CC 88 88 Rz 

84 Squash, sauce 
(CIS) 130 [p] unknown 84 a4 

(Cucurbita pepo) 

84 Squash, raw 
(CIS) 

(Cucurbita pepo) 
1500 [p] unknown 84 84 

6 Starfruit 
(Maayi) 

fruit 
(mature) 

0 28 1066 66 103 HPLC 71.1 06 Hk 
(Averrhoa carambota) 

26 Strawberries, raw 

(Egypt) 
(Fragaria vesca) 

4 20 4 HPLC 74 74 Hk 

27 Strawberries, raw 

(Spain)
(Fragaria eLatior) 

fruit 

(ripe) 

96 90.9 4 14 1 1 HPLC 74 01.2 8c 

30 Strawberries 

(USA) 
(Fragaria vesca) 

fruit 

(ripe) 
230 60 38 HPLC 30 30 Hk 
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Carotenoid content of food (ug/lOOg edible portion, fresh weight) 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

f-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

70 Strawberries, raw 

(China) 
(Fragaria ananassa) 

98 90.7 10 0 OCC 70 70 Rn 

84 Strawberries, raw 

(CIS) 
(Fragaria vesca) 

30 [p] unknown 84 84 -

87 Strawberries, canned 

(New Zeatand) 
(Fragaria spp ) 

3 1 HPLC 87 87 Hn 

87 Strawberries, raw 

(New Zealand) 
(Fr chiLoensis x virgiana) 

93 89.4 0 6 1 HPLC 87 87 Hn 

88 Strawberries, raw 
(Slovak republic) 

(Fragaria spp.) 

52 
(37-80) 

[p] OCL 88 88 Rz 

96 Strawberries, canned, drained 
(Australia) 

(Fragaria spp ) 

0 11 0 2 HPLC 96 96 Hn 

96 Strawberries, raw 

(Australia) 
(Fragaria spp ) 

10 20 0 4 HPLC 96 96 Hn 

88 Sweet cherry, raw 
(Slovak republic) 

(Prunus avium) 

35 
(25-51) 

314 
(230-452) 

[p] OCC 88 88 Rz 

45 TamariltLo, raw 

(USA) 
(Cyphomandra betacea) 

fruit ND 560 180 110 HPLC 45 45 Hk 

.5 Tamarillo, raw 

(USA) 
(Cyphomandra betacea) 

fruit ND 1000 430 206 HPLC 45 45 Hk 

56 Taarillo, fresh 

New Zealand grown (Australia) 
tCyA,omandra betacea) 

pulp, seeds 94 86.2 10 400 1050 164 OCC 72 1 72.1 Rk 

87 Tamaritlo, raw 

red (New Zealand) 
(Cyphomandra betacea) 

76 86.1 10 600 1059 198 HPLC 87 87 Hn 
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Carotenoid content of food (eg/lOOQ edible Portion. fresh weight) 

Ref Food descriptionVariety (countr) 
(Scientific name) 

87 Tamarilto, raw 

yellow (New Zealand)
(Cyphomandra betacea) 

Part of plantor animal 
(Maturity) 

EP Mst 
(%) 

86 3 

a-carot 
(range) 

f-carot 
(range) 

763 

R-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE 

127 

Princ. 
method 

HPLC 

Ext. 
ref. 

87 

Chr. OM 
ref. 

87 Hn 

96 Tangelo, raw, peeled 

(Australia) 
10 290 NA 49 HPLC 96 96 Hn 

() 
36 Tangelo concentrate 

,USA) 
(3 

( U._ A ) 160 230 [b] 
4
8 HP L C 3 6 3 6 H k 

70 Tangerine, raw 

(Chira) 
73 85.4 

550 OCC 70 70 Rn 
(Citrus reticulata) 

84 Tangerine, raw 
(CIS)

(Citrus reticulata) 
60 Ip unknown 84 84 

84 Tangerine 

(CIS) 
juice/jams 

30 [p] unknown 84 84 
(Citrus reticuLata) 

36 Tangerine concentrate 

(USA, 
180 230 [b] 51 HPLC 36 36 Hk 

(Citrus reticulata) 
36 Tangor concentrate 

Murcott (USA) 
() 

490 310 
1b]110 HPLC 36 36 Hk 

6 Tree tomato 

(Malaysia) 
(Cypho'nandra betacea) 

fruit 

(mature) 

0 599 1236 0 214 KPLC 71 1 06 Hk 

13 Tree tomato, raw 

(Brazil)
(Cyphomandra betacea) 

pulp 

(ripe) 
790 
(490-1180) 

1390 170 
(980-1820) (100-250) 

60 
(20-110) 

260 OCC 67 67 Rk 

13 Tree tomato, raw 
(Brazil) 

(Cyphomandra betacea) 

peel 
(ripe) 

880 
(620-1280) 

1000 150 
(680-1230) (110-170) 

110 
(60-170) 

239 OCC 67 67 Rk 

;0 Wamp,.e, raw 

f C.,i na) 
45 82.6 

OCC 70 70 Rn 
(CLausena lansium) 
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Carotenoid content of food (Ag/lOOg eoibte portion, fresh weight)
 

Ref Food description
Variety (countr) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

8-carot 
trange) 

fl-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

70 Wanpee, mountain, raw 
(China) 

(CLausena excavata) 

56 82.5 40 0 OCC 70 70 Rn 

36 Watermelon, raw 
(USA) 

(CitrulLus vuLgai '% 

fruit 
(ripe) 

310 52 HPLC 36 36 Hk 

27 Watermelon, raw 
(Spaln) 

(Citrul~us vulgaris) 

fruit, peeled 
(ripe) 

78 91.9 77 62 40 2454 19 HPLC 74 01.2 Hc 

47 Watermelon 

(Vietnam) 
(Citrutlus vuLgaris) 

5850 [p] HPLC/OCC 71 71 Hn 

84 Watermelon, raw 

(CIS) 
(CitruLlus vuLgaris) 

100 In] unknown 84 84 -

94 Watermelon, raw 
(Australia) 

(Citrutlus vulgaris) 

0 190 5230 30 HPLC 94 94 Hc 

6 Watermelon, red 
(Malaysia) 

(CitruLLus vulgaris) 

fruit 
(mature) 

0 324 457 0 5301 103 HPLC 71.1 06 Hk 

56 Wax jarrbu, fresh 
(Australia) 

(Syzyglum samarangense) 

whole fruit 90 90.3 0 0 0 0 OCC 72.1 72.1 Rk 

11 West Indian cherry, raw 
(Brazil, Sao Pau) 

(Matpighia glabra) 

fruit 

(ripe) 
tr 400 50 [p] OCC 67 67 Rk 

11 West Indian cherry, raw 
(Brazil, Ceara) 

(MaLpighia glabra) 

fruit 
(ripe) 

tr 2150 210 [p1 OCC 67 67 Rk 

11 West Indian che-ry, raw 
(Brazil. Pernamb) 

(MaLpighia glabra) 

fruit 

(ripe) 
10 2580 360 [p OCC 67 67 Rk 

54 West Indian cherry, raw 
(Brazil, Campina) 
(Malpighia glabra) 

fruit tr 340 40 60 OCC 67 67 4 Rk 
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Carotenoid content of food (g/llOOg 
edible portion fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

f-carot 
(-ange) 

fl-crfpto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext 
ref. 

Chr 
ref. 

OM 

70 WoLfberry, Chinese, raw 
(China) 

100 72.2 
8600 0 OCC 70 70 Pn 

(LyciLum chinensis) 
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MEAT 
Carotenoid content of food (Qg/1OOg edible portion. fresh weight) 

Ref Food description
Variety (countr) 
(Scientific name) 

Part of plant 
or animal 
(Maturty) 

EP Mst 
(M) 

a-carot 
(range) 

f-carot 
(range) 

O-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. ON 
ref. 

91 Beef meat, lean, cooked 

(Netherlands) 
0 0 HPLC 91 91 Hc 

(Bos taurus) 

7 Beef, local 

(Malaysia) 
10 2 HPLC 71.1 06 Hk 

7 Chicken 

heart (Malaysia) 
0 0 HPLC 71.1 06 mk 

(Gallus domesticus) 

7 Chicken 

burger (Malaysia) 
4 1 HPLC 71.1 06 Kk 

(Gittus domesticus) 

7 Chicken 

frankfurter (Malaysia) 
1 0 HPLC 71.1 06 Hk 

(Galtus domesticus) 

7 Chicken 

Liver (Malaysia) 
18 3 HPLC 71.1 06 mk 

(Gallus domesticus) 

7 Chicken 0 0 HPLC 71.1 06 Hk 
thigh (Malaysia) 
(Gallus domesticus) 

91 Lbver pate 

WetherLands) 
0 0 HPLC 91 91 Hc 

7 Mutton, Local 0 0 HPLC 71.1 06 Hk 
(Malaysia) 
(Ovs aries) 

91 Oork meat, average, cooked 
,,'rerLands) 

0 0 HPLC 91 91 Hc 

(Sus domsticus) 

91 Pork meat, fat, cooked 

(Netherlands) 
20 3 HPLC 91 91 Hc 

(Sus domesticus) 

91 Pork meat, Lean, cooked 0 0 KPLC 91 91 Mc 
(NetherLands) 
(Sus domesticus) 
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OILS Carotenoid content of food (q/100g edible Portion. fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Matur ty) 

EP Mst 
(%) 

a-carot 
(range) 

-carot 
(range) 

6-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref 

Chr. OM 
ref. 

25 Buriti fruit, raw 

(BrazilI Sao Lu) 
fruit, oil extr 0 304000 50667 0CC 25 36 Rz 

(Mau itia vinifera) 

25 Ejriti sweet, raw 

(Brazil, Sao Lui)
() 

fruit, oil extr 0 103000 17167 oCc ?5 36 Rz 

85 CF.,rot, oil 

extract (Croatia)
() 

1130000 [p] aCC 85 85 Rn 

85 Mayonnaise w. tomato 

(Croatia) 
500 1320 [p] DCC 85 85 Rn 

() 

47 Momoridica oiL 

(Vietnam) 
71920 300000 [p] HPLC/OCC 71 71 Hn 

(Miomordica cochinchinensis) 

35 Olive oil, virgin 

Picual (Spain) 
233 934 39 HPLC 39.1 35 Hk 

(Olea europaea) 

35 Olive oil, virgin 

Picudo (Sai ) 
240 687 40 HPLC 39.1 35 Hk 

(OLea europaea) 

35 Olive oil, virgin 

Subbetica (Spain) 
223 526 37 HPC 39 1 35 Hk 

(Olea europaea) 

35 Olive oil, virgin 
Hojiblanca (Spain) 

219 599 37 HPLC 39.1 35 Kk 

(Olea europaea) 

35 Olive oil, virgin 

Paja'ero (Spain) 
108 178 18 HPLC 39.1 35 Hk 

(OLea europaea) 

23 Palm oil, sterilized 
(Brazil, Una, Ba) 

ster. fruit oil 34160 40030 1350 tr tr 9768 OCC 23 14 1 Rk 

(Elaeis oleifera) 

23 Palm oil, sterilized 
Psifera (Brazil. Una, Ba) 

ster. fruit oil 1440 8810 tr 450 tr 1594 OCC 23 14 1 Rk 

(ELaeis guineensis) 
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Carotenoid content of food (Qgl1OOg edible portion, fresh weight) 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

6-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref. 

Chr. OM 
ref 

23 Palm oil, sterilized 

Dura durpy (Brazil, Una, Ba) 
(Elaeis guineensis) 

ster fruit oil 22840 25510 tr 2180 tr 6239 OCC 23 14.1 Rk 

23 Palm oil, fresh 

Jacq tenera (Brazil. Una, Ba)
(Elaeis guineensis) 

fruit oiL 16370 36260 tr 730 tr 7468 oCC 23 14 1 Rk 

23 Palm oil, sterilized 

Jacq tenera (Brazil, Una, Ba) 
(Elaeis guineensis) 

ster fruit oil 9410 22890 tr 930 tr 4634 OCC 23 14 1 Rk 

23 Palm oil, fresh 

(Brazil, Una, Ba) 
(ELaeis oleifera) 

fruit oil 42480 102610 3100 tr tr 21083 OCC 23 14 1 Rk 

23 Palm oil, fresh 

Psifera (Brazil, Una, Ba) 
(Elaeis guineensis) 

fruit ail 1840 20210 tr 70 600 3528 OCC 23 14 1 Rk 

23 Palm nil, 'resh 

Dura dumrpy (Brazil, Una, Ba) 
(Elaeis guineensis) 

fruit oil 29560 57610 tr 1720 tr 12173 oCC 23 14 1 Rk 

25 Red palm oil, raw 

(Brazil, Recife.) 
(Elaeis guineensis) 

fruit, oil extr 13000 30000 6131 OCC 25 36 Rz 
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VEGETABLES Carotenoid -rntent of food (ug/100g edible portion, fresh weight, 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

6-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) frange) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

79 Agathi, raw 

(India) 
(Sesbania g-andiftora) 

15440 2573 HPLC 79 Hn 

2 Amaranth 

(Guatemala) 
6790 1132 HPLC 78 78.2 Hn 

(Amaranthus caudatus) 
4 Amaranth, raw 

(Guatemala) 
(Amaranthus caudatus)

9 Amaranth 

leaves 

(mature) 

84.6 0 0 KPLC 71 75.1 Hk 

9 Amrant 
tiger sp", red (Taiwan) 
(Amaranthus mangostanus) 

(mature) 4350 IpN 0CC 71 71 Rk 

9 Amaranth 
9 Amrant 

(Taiwan) 
(Aaranthus mangostanus) 

(mature) 3090 [p] 0CC 71 71 Rk 

9 Amarpnth 

KY white (Taiwan) 
(Amaranthus mangostanus) 

(mature) 
2670 (p] 0CC 71 71 Rk 

18 Amaranth, fresh 

(Haiti) 
90.0 0 31650 5275 HPLC 74 - Mn 

(Amaranthus) 

18 Amaranth, solar dried 

(Haiti) 
7.75 0 13033 2172 HPLC 74 - Hn 

(Amaranthus) 

79 Amaranth, raw 

(India) 
8340 1390 KPLC 79 Hn 

(Amaranthus gangeticus) 

80 Amaranth 

(Nepal) 
(Amaranthus leucocarpus) 

4787 798 HPLC 80 80 Hn 

86 Amaranth, boiled 

(Indonesia) 

leaves 250 42 HPLC 86 86 Mn 

(Amaranthus hibridus) 
86 Amaranth, boiled 

(Indonesia) 

leaves 48 858 147 HPLC 86 86 4n 

(Amaranthus hibridus) 
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Carotenoid content of food (ug/lOOg edible portion. fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Pst 
(%) 

a-carot 
(range) 

f-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) krange) 

RE Princ. 
rvthod 

Ext. 
ref. 

Chr. OM 
ref. 

86 Amaranth, dried leaves 715 10604 1830 HPLC 86 86 Hn 
(Indonesia) 
(Amaranthus hibridus) 

86 Amaranth, fresh 

(Indonesia) 
59 1227 210 HPLC 86 86 Hn 

(Amaranthus hibridus) 

70 Amar3nth, Chnese, raw 
(China) 
(Amaranthus tricolor) 

74 90.4 3035 
(2240-4080) 

0 OCC 70 70 Rn 

52 Amaranth, green, raw 
(India) 

6688 1115 HPLC 52 52 Hk 

(Amarznthus gangeticus) 

70 Amaranth, green, slender, raw 
(China) 

(Amaranthus viridus) 

61 90.2 2953 
(1950-3710) 

0 OCC 70 70 Rn 

52 Amaranth, red, raw 7173 1196 HPLC 52 52 Hk 
(India) 

(Amwranthus gangeticusi 

47 Amaranth, red 
(Vietnam) 

1910 5010 [p] HPLC/OCC 71 71 Hn 

(Amaranthus gangeticus) 

70 Amaranth, red-pur !-, raw 
(China) 
(A caudatus atropurpureus) 

55 88.3 2663 
(1870-3590) 

0 OCC 70 70 Rn 

3 Amaranth, spineless 
(ThaiLaud) 

87 88.1 3352 559 HPLC 73 73 Hc 

(Amaranthus sp ) 

18 Amaranth, sun-dried, sun dried 
(Haiti) 

7.27 0 10150 1692 HPLC 74 - Hn 

(Amaranthus) 

47 Amaranth, white 
(Vietnam) 

330 4260 [p] HPLC/OCC 71 71 4n 

(Amaranthus tricolour) 

40 Angled Luffa, 
(Australia) 

raw fruit 
(mature) 

54 40 65 15 16 OCC 72.1 72.1 Rk 

(Luffa acutarguta) 
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Carotenoid content of food (ug/lOOg edible portion, fresh weight) 

Ref Food description
Variety (country) 
(Scipntific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

8-carot 
(range) 

6-crypto 
(range) 

Luteir 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
me,hod 

Ext. 
ref. 

Chr. OM 
ref. 

3 Angles gourd 

(Thailand) 
78 94 5 1 

0 HPLC 73 73 Hc 
(Luffa acutanguLa) 

2 Apazote 

(Guatemala) 
1800 

300 HPLC 78 78 2 Hn 
(Chenopod um ambrosoides) 

1 Articnoke, cooked (30 min) 

(Spain) 

flower 

(mature) 

47 89 4 ND 59 ND 275 ND 10 HPLC 74 2 01 Hb 

(Cynara scolyims) 

1 Artichoke, raw 

(Spain) 

flower 

(mature) 

47 83.7 ND 47 ND 163 ND 8 HPLC 74.2 01 Hb 

(Cynara scolimus) 

58 Artichoke, Jerusalem, fresh 

(Australia) 
tuber 87 79.7 0 20 0 [a] 

OCC 72.1 72 1Rk 
(Hel anthus tuberosus) 

57 Artichoke, globe, fresh 

(Australia) 

inner leaves 43 85 2 20 40 80 [a] 16 0CC 72.1 72.1Rk 

(Cynara scolymus) 

47 Ashgourd squash 
(Vietnam) 60 [p] HPLC/OCC 71 71 Hn 

(Benincasa cerifera) 

57 Asparagus, fresh 

oreen (Austra ia) 
(Asparagus ofticinalis) 

stem 97 92 3 20 30 20 9 0CC 72 1 72.1 Rk 

70 Asparagus, raw 
55 94.0 

(China) 730 OCC 70 70 Rn 
(Asparagus offici ills) 

84 -aragus84 r) 
30 [p] unknown 84 84 -

(As;, igus officinalis) 

87 Asparagus, raw 

(New Zealand) 
73 92.2 0 420 

70 HPLC 87 87 Hn 
(Asparagus officinaLis) 

97 Asparagus, canned 

(New Zealand) 
91.3 378 63 HPLC 87 87 Hn 

(Asparagus officmnaLis) 
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Carctenoid content of food (ig/lCJg dibte portion, 
fresh welght)
 

Ref Food description 
Variety (cuuntry) 
(Scientific name) 

Part of plant 
or arimal 
(Maturity) 

EP Mst 
(%) 

a-caro t 
(range) 

carot 
(range' 

6-crypto 
(range) 

Lutein 
(rar e) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext 
ref 

Chr 
ref 

OM 

80 Asparagu- shouts 129 28 
(Nepal) 22 HPLC 80 Hn 

(Asparagus of'icinalis) 

1 Asparagus, green, 

(Span) 

raw stem 

(mature) 

50 93 4 0 320 ND 609 ND 53 HPLC 74 2 01 Hb 

(Asparagus officinatlis) 

1 Asparagus, green, cooked (25 min) 

(Spain) 

stem 

(mature) 

50 92.2 NO 387 ND 738 ND 65 HPLC 74 2 01 Hb 

(Asparagus officinalis) 

34 AzateL 

(Japan) 
(Rhododendron indicum) 

leaves 4322 4868 14300 [p] HPLC 34 34 Hn 

34 Azalea 

(Japan) 

(eaves 44,9 8513 20220 [p] HPLC 34 34 Hn 

(Rhododendron indcum) 

79 PaLnnati, raw 2840 473 HPLC 79 Hn 
(India) 

(BaseL3 rubra) 

3 Bai cha-plu 

(Thai land) 

57 79.8 2455 409 HPLC 73 73 Hc 

(Piper sarmentosum) 

3 Bai ka- ung 69 73.4 1713 286 HPLC 73 73 Nc 
(Thailand) 

(Perperomia peL ucida) 

3 Ba kra-prao, red 

(Thailand) 

38 86.8 6803 1134 HPLC 73 73 Hc 

(Ociimum sanctum) 

3 Bai kra-prao, white 30 37.9 4344 724 HPLC 73 73 Nc 
(Thailand) 

(Ocimum sp ) 

7 Baked beans, canned 

(Malaysia) 
() 

127 21 NPLC 71 1 06 Nk 

47 Balm-mint 

(Vietnam) 
2710 6220 [p] HPLC/OCC 71 71 Hn 

(Perilla ocymoides) 
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Carotenoid content of food (eg/lOOg edible Portion. fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Hst 
(%) 

a-carot 
(range) 

f-carot 
(range) 

8-crypto 
(range) 

Lutein 
(renge) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Edt. 
ref. 

Chr. OM 
ref. 

3 Bamboo shoot 

(Tai and) 
46 91.9 0 0 KPLC 73 73 Hc 

(Bambusa sp.) 

70 Bamboo shoots, raw 

winter (China)
(Phyllostachys edutis) 

shoots 39 80 0 OCC 70 70 Rn 

3 Banana 

(Thailand) 
flower 43 91.3 109 18 HPLC 73 73 Nc 

(Musa sapientum) 

3 Banana 

(Thailand) 
stem 84 963 0 0 KPLC 73 73 Nc 

(Musa sapientui) 

3 Banana 

Ta-nee (Thailand) 
87 90.2 44 7 NPLC 73 73 Hc 

(Musa sapientum) 

3 Banana 

Kai (ThaiLand) 
(Musa sap'entum) 

85 75.4 345 58 KPLC 73 73 Nc 

3 Banana 

Nam-wa (Thailand) 
(Musa sapientum) 

89 68.6 131 22 HPLC 73 73 Hc 

3 Banana 

E-tor (Thailand) 
64 73.9 17 3 KPLC 73 73 Hc 

(Musa sapientum) 

3 BasiL 

(Thaltand) 
Leaves 72 88.1 3543 591 HPLC 73 73 Hc 

(Ocimum can 

9 Basil 

(Taiwan) 
(Ocis1 basiLicumi) 

(mature) 
4908 [p] 0CC 71 71 Rk 

40 Bean sprouts, raw 

(Australia) 
(Vigna radiata) 

seed 

(mature) 
100 10 10 10 3 OCC 72.1 72.1 Rk 

84 Beans, raw 
(CIS) 400 [p] unknown 84 84 
() 
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Carotenoid content of food (eQ/lOOq edible portion. fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animat 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

8-carot 
(range) 

P-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxnth Total 
(rpnge) (range) 

RE Princ. 
method 

Ext 
ref. 

Chr. OM 
ref. 

84 Beans,(CIS) preserved 300 [p] unknown 84 4 

() 

77 Beansprouts, mung, bolted [f] 
(U K ) 

(Phaseotus aureus) 

100 91.6 23 23 23 8 HPLC 77 67 Hk 

77 Beansprouts, mung, raw 

(U K ) 
(PhaseoLus aureus) 

100 90.4 20 20 20 7 HPLC 77 67 Hk 

47 Beans, black 
(Vietnam) 

(Vigna cytlindrica, 
100 (p] HPLC/OCC 71 71 Hn 

59 Beans, bload, fresh 

broad (Atralia) 
(Vicia faba) 

seed 40 76.0 10 190 20 [a] 34 OCC 72.1 72.1 Rk 

70 Beans, broad, raw 

(China) 
(Vicia faba) 

sprouts 80 30 0 OCC 7C 70 Rn 

70 Beans, broad, raw 

(China) 
(Vicia faba) 

30 110 0 OCC 70 70 Rn 

87 Beans, br, A, uncooked 
(New Zealand) 

(Vicia faba) 

100 78.7 0 195 33 HPLC 87 87 Hn 

87 Beans, b-oad, bolted 

(New Zealand) 
(Vicia faba) 

78.8 176 29 HPLC 87 87 Hn 

51 Beans, butter, fresh 

butter (Australia) 
(PhaseoLus lunatus) 

seed, pod 96 91.6 50 60 10 15 OCC 72.1 72.1 Rk 

1 Beans, e-een, cooked (35 min) 
(Spain) 

(Phaseolus vultjaris) 

seed, pod 
(mature) 

93 93.4 79 238 ND 487 ND 47 HPLC 74.2 01 Hb 

1 Beans, green, raw 
(Spain) 
(Phaseolus vLtgarls) 

seed, pod 
(mature) 

93 90.9 35 166 ND 365 ND 31 HPLC 74.2 01 Hb 
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Carotenoid content of food (egllOOg edible Portion, fres', weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

6-carot 
(range) 

6-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

42 Beans, green, boiled (9 mn ) 

(USA) 
(Phaseolus vuLgaris) 

(mature) 

540 610 90 HPLC 42 42 Hb 

42 Beans, green, rap 

(USA) (mature) 
470 590 78 HPLC 42 42 Hb 

'Phaseolus vuLgaris) 

26 Beans, green, raw 

(Egypt) 
55 331 

60 HPLC 74 74 Hk 
(PhaseoLus vutgaris) 

70 Beans, green, raw 94 304 0 CC 70 70 Rn 
(China) 

(Phaseolus vuLgaris) 

84 Beans, green, raw 
(CIS) 50 [p) unknown 84 84 

(Phaseo'us vuLgaris) 

87 Beans, green, raw 

(New Zealand) 
83 90.7 0 382 64 HPLC 87 87 Hn 

(Phaseolus vuLgaris) 

87 Beans, green, frozen, uncooked 

(New Zealand) 
100 90.2 0 382 64 HPLC 87 87 Hn 

(PhaseoLus vuLgaris) 

87 Beans, green, boiled 

(New Zealad) 

91 0 344 57 HPLC 87 87 Kn 

(Phaseotus vuLgaris) 

96 Beans, green, boiled 

(Auttralia) 
70 390 70 -- 78 HPLC 96 96 Hn 

(Phaseolus vulgaris) 

96 Beans, green, raw 50 310 60 62 HPLC 96 96 Hn 
(Australia) 

(Phaseolus vulgaris) 

59 Beans, purple, fresh 

purple (Australia) 

seed, pod 81 87.5 30 50 10 12 OCC 72.1 72.1 Rk 

(Phaseolus vulgaris) 

59 Beans, red, fresh 

red (Australia) 

seed 38 61.6 30 20 10 7 OCC 72.1 72.1 Rk 

(Phaseolus vulgaris) 
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Carotenoid content of food (g91O0g edible .ortion. fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

f-carot 
(range) 

6-clypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. DOM 
ref. 

1 Beet, raw 
Leaf type (Spain) 
(Beta vuLgaris) 

stalk, leaves 
(mature) 

88 93.4 ND 1095 ND 1503 ND 183 HPLC 74 2 01 Kb 

2 Beet 
(Guatemala) 

(Beta vulgaris) 

5730 955 HPLC 78 78 2 Hn 

I Beet, cooked (35 min) 
(Spain) 

(Beta vulgaris) 

stalk, Leaf 
(mature) 

88 95.1 ND 1360 ND 1960 ND 227 HPLC 74 2 01 Hb 

70 Beet, raw 
(China) 

(Beta spp 

greens 90 94.2 1910 0 OCC 70 70 Rn 

82 Beet, fresh 
(Egypt) 

(Beta vuLgaris) 

tr [p] OCC 71 71 Rn 

84 Beet root, raw 
(CIS) 

(Beta vuLgaris) 

10 [p unknown 84 84 -

84 Beet root 
(CIS) 

(Beta vutgaris) 

juice 0 [p] unknown 84 84­

84 Beet root, drained 
(CIS) 

(Beta vulgaris) 

40 [p) unknown 84 84 -

58 Beetroot, fresh 
(Australia) 

(Beta vulgaris) 

root 43 85.7 20 10 0 3 OCC 72.1 72 1 Rk 

85 Beetroot, raw 
(Croatia) 

(Beta vulgaris) 

600 [p] OCC 85 85 Rn 

91 Beetroot, cooked 
(Netherlands) 

(Beta vuLgaris) 

0 0 HPLC 91 91 Hc 

70 Beet, coiraon garden, raw 
(China) 

(Beta vulgaris) 

root 76 10 0 OCC 70 70 Rn 
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Carotenoid content of food (g/lO09 edible portion, fresh weiLht) 

Ref Food description 
Var;ety (country)(Scientific name) 

10 Beldroega, raw 

Part of plant 
or animal(Maturity) 

leaves 

EP Mst(%) a-carot(range) A-carot
(range) f-crypto

(range) Lutein
(range) Lycopene

(range) 
Zeaxanth TotaL
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. ON 
ref. 

(Brazil)
(Portulaca oteracea) 

(mature) 3000 70 8900 500 OCC 67 67.7 Rk 

2 BelL tree dahlia 
(Guatemala) 9060 1510 HPLC 78 78.2 Hn 

(Dahlia imperialis) 
4 BelL tree dahlia, raw 

(Guatemala)
(DahLia ifperiatLis) 

leaves 
(mature) 

89.4 1300 217 HPLC 71 75.1Hk 

4 Belt tree dahlia, cooked 
(Guatemala) 

Leaves 
(mature) 87.8 8900 140 HPLC 71 75.1Hk 

(Dahlia imperiaLis) 
79 Bette leaf, raw 

(India) 5880 980 HPLC 79 Hn 
(Piper betLe) 

9 Bitter gourd 
KY No. 2 (Taiwan) 

(Momordica charantia) 

leaves 
(mature) 

12858 [p] OCC 71 71 Rk 

9 Bitter gourd 
moon shine (Taiwan) 
(MomordIca charantia) 

(maU - 90 [p] OCC 71 71 Rk 

9 Bitter gourd 

KY No. 6 (Taiwan) 
(Momordica harantia) 

(mature) 126 [p] OCC 71 71 Rk 

9 Bitter gourd 

KI No 2 (Taiwan) 
(Momordica charantia) 

(mature) 138 [p] OCC 71 71 Rk 

31 Bitter gourd, cooked 

(Pakistan) 2210 368 OCc 71.4 71 1Rz 
(Momordica charantia) 

31 Bitter gourd, raw 
(Pakistan) 2840 473 OCC 71.4 71.1Rz 

(Momordica charantia)
80Bttrgor

80 Bitter gourd 67 
11 HPLC 80 80 Hn 

(Nepal)671
(Momordica charatia) PC 8 80 H 
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Carotenoid conteit of food (i#g/1OOg edible portion. fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

$-carot 
(range) 

6-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zepxanth Total 
(range) (range) 

RE Princ 
method 

Ext 
ref. 

Chr. OM 
ref. 

40 Bitter melon, raw 
(Australia) 

(Momordica charantia) 

fruit 
(mature) 

84 30 40 10 10 OCC 72.1 72 1 Rk 

70 Bitter-gourd, raw 
(China) 

(Momordica charantia) 

85 94.2 52 
(20-90) 

0 OCC 70 70 Rn 

79 Bottabenda, raw 
(India) 

(Abutilon indicum) 

1250 208 HPLC 79 Hn 

3 Bottle gourd 
(Thai Land) 
(Lagenaria siceraria) 

fruit 97 94.6 2 0 HPLC 73 73 Hc 

9 Bottle gourd 
(Taiwan) 
(Lagenaria siceraria) 

(mature) 
222 [p] OCC 71 71 Rk 

70 Bottle-gourd, raw 
(China) 
(Lagenaria siceraria) 

90 95.0 28 
(0-70) 

0 OCC 70 70 Rn 

31 BrinjaL, raw 
(Pakistan) 
(SoLanum melongena) 

1640 273 OCC 71.4 71 1 Rz 

31 Brinjal, cooked 
(Pakistan) 
(Sotanum metongena) 

1020 170 OCC 71.4 71.1 Rz 

80 BrinjaL 
(Nepal) 
(SoLenum meLongena) 

8 1 HPLC 80 80 Hn 

77 Broad beans, boiled (g] 
(U K ) 
(Vicia faba) 

whole, no pods 100 82.8 8 142 0 24 HPLC 77 67 Hk 

77 Broad beans, raw 
(U K ) 
(Vicia faba) 

whole, no pods 23 80.3 9 165 0 2e HPLC 77 67 Hk 

90 Broad beans, fresh 
(Ethiopia) 

(vicia faba) 

890 148 Spectr. 90 90 0 
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Carotenoid content of food (AgilOO edible portion, fresh weight) 

Ref Food description
Variety (countr) 
(Scientific name) 

Part of plantor animal 
(Maturity) 

EP Mst 
(%) 

a-tarot 
(range) 

0-carot 
(range) 

R-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext 
ref 

Chr 
ref 

OM 

90 Broad beans, -oasted, boled 
(Ethiopia) 100 17 pectr 90 90 0 

(Vicia faba) 
90 Broad beans, germnated 

(Ethiopia) 
(Vicia faba) 

160 
27 Spcctr 90 90 0 

9 Broccoli 

(Taiwan) 
(Brassica oleracea) 

(mature) 540 [p] OCr 71 71 Rk 

42 Broccoli, steamed 

Botrytis (USA) 
(Brassica oleracea) 

(mature) 
2760 3250 460 HPLC 42 42 Hb 

42 Broccoli, raw 

Botrytis (USA) 
(Brassica oleracea) 

(mature) 
2330 2830 388 HPLC 42 42 sb 

80 Broccoli(N8Bcl) 
630 

105 HPLC 80 80 Hn 

(B oleracea Itatica) 
94 Broccoli, raw 

(Australia) 
0 860 < 30 140 HPLC 94 94 Hc 

(B oleracea italica) 
96 Broccoli, raw 

(Australia) 
0 380 20 65 HPLC 96 96 Hn 

(Brassica oleracea) 
1 Brussels sprouts, raw 

leaf type (S_ )
(Brassica oteracea) 

Leaves 

(mature) 

80 83.8 ND 77 NO 185 NO 13 HPLC 74 2 01 Hb 

1 Brussels sprouts, cooked (25 min) 

leaf type (Spain) 
(Brassica oleracea) 

leaves 

(mature) 

80 82.8 ND 162 ND 468 ND 27 HPLC 74 2 01 Hb 

30 Brussels sprouts, cooked 

('ISA) 
(,assica oteracea) 

leaves 

(mature) 
450 1290 75 HPLC 30 30 hk 

84 Brussels sprouts, raw 

(CIS)
(Brassica oleracea) 

300 [p] unknown 84 84 -
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Ca-otenoid content of food (,.gl1OOg edible portion, fresh weight) 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturty) 

EP Mst 
%) 

a-carot 
(range) 

B carot 
(range) 

R-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth 
(range) 

Total 
(range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

91 Brussels sprouts, cooked 150 25 HPLC 91 91 HC 
(Netherlands) 
(B oterdcea gemnifera) 

96 Brussels sprouts, 

(Australia) 

raw 0 160 20 29 HPLC 96 96 Hn 

(B uteracea gemnifera) 

80 Buckweat 

(NepaL) 

leaves 1864 311 HPLC 80 8C, Hn 

(Fagopyrumn esculentum) 

3 Bug hua-ling 89 86.9 292 49 HPLC 73 73 Hc 
(Thailand) 

) 

3 Bug noi 88 96.2 203 34 HPLC 73 73 Hc 
(Thailand) 

) 

79 Bunkuntikura, raw 410 68 HPLC 79 Hn 
(India)

4) 

70 Burclover, raw 68 87.5 3480 0 OCC 70 70 Rn 
(China) 

(Medicaao potymorpha) 

3 Cabbage 

common (Thailand) 
87 93.1 46 8 HPLC 73 73 Hc 

(Brassi:a oleracea) 

1 Cabbage, 

(Spain) 

raw leaves 

(mature) 

81 89.0 ND 22 ND 59 ND 6 4 HPLC 74 2 01 Hb 

(Brassica oLeracea) 

1 Cabbage, cooked (25 min) 

(Spain) 

leaves 

(mature) 

81 90.8 ND 33 ND 93 ND 6 6 HPLC 74.2 01 Hb 

(Brassica oteracea) 

9 Cabbage 

(Taiwan) (mature) 
138 [p] 0CC 71 71 Rk 

(Brassica oleracea) 

31 Cabbage, raw 160 27 OCC 71.4 71 1 Rz 
(Pakistan) 

(Brassica oleracea) 
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Carotenoid content of food (ag/lOq edibte portion, fresh weight) 

Ref Food descript-on
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

6-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. QM 
ref. 

31 Cabbage, cooked 

(Pakistan) 
90 

15 OCC 71 4 71.1Rz 
(Brassica oteracea) 

34 Cabbage 

(Japan) 
Leaves 3099 6285 17313 (p) HPLC 34 34 Mn 

(Brassica oleracea) 

82 Cabbage, fresh 
(Egypt) 75 [p] OCC 71 71 Rn 

(Brassica oleracea) 

80 Cabbage 

(Nepal) 
54 

9 HPLC 80 80 Hn 
(B. oLeracea) 

90 Cabbage, raw 

(Ethiopia) 
40 7 Spectr 90 90 0 

(Brassica spp ) 

70 Cabbage, common, raw 
(China) 

88 93.8 190 
190 

0 
0 

0CC 70 70 Rn 

(B oleracea capitata) (tr-420) 

96 Cabbage, common, 

(Australia) 

raw 0 38 0 6 MPLC 96 96 Hn 

(B oLeracea capitata) 

1 Cabbage, red, raw 

(Spain) 
(Brassica oLeracea) 

leaves 

(mature) 

81 88.2 ND 3 0 8 ND tr 1 HPLC 74 2 01 Hb 

1 Cabbage, red, cooked (38 min) 

(Spain) 

leaves 

(mature) 

81 91.3 ND 7 0 23 ND 4 1 HPLC 74.2 01 Hb 

(Brassica oleracea) 

84 Cabbage, red, raw 
(CIS) 100 [p] unknown 84 84 

(Brassica oleracea) 

96 Cabbage, red, 

(AustraLia) 

raw 0 10 0 2 HPLC 96 96 Hn 

(Brassica oleracea) 

96 Cabbage, savoy, raw 

(Australia) 

0 80 0 13 MPLC 96 96 Mn 

(Brassica oLeracea) 
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Carotenoid content of food (g/l1OOg edible Portion, fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
krange) 

fl-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(rang-) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

84 Cabbage, white raw 
(CIS) 

(Brassica oteracea) 
20 [p] unknown 84 84 

84 Cabbage, white, cooked 

(CIS) 
(Brassica oLeracea) 

160 [p] unknown 84 84 

84 Cabbage, white, pickled, Looked 
(CIS) 

(Brassica oleracea) 

160 [p] unknown 84 84 

96 Lbage, white, raw 
,Aus'ralia) 

(Bras- ca oleracea) 

0 10 0 2 HPLC 96 96 Hn 

36 Cantaltupe, raw 

(USA) 
(CucJnis meto) 

fruit 
(ripe) 

1510 252 HPLC 36 36 Hk 

79 Capsicum, raw 

(India) 
(Capsicumi Spp ) 

140 23 HPLC 79 Hn 

59 Capsicum, sweet pepper, fresh 
red, Long Red Cayenne (Australia) 
(Capsicum annuum grossum) 

pulp, skin 74 91.1 10 320 228: 264 OCC 72.1 72.1 Rk 

59 Capsiccum, sweet peppcr, fresh 

banana (Australia) 
(Capsicum annuum grossum) 

pulp, skin 78 92.3 10 100 240 40 OCC 72 1 72.1 Rk 

59 Capsicum, sweet pepper, fresh 
continertat (Australia) 
(Capsicum annuum grossum) 

pulp, skin 89 93.8 0 10 10 3 OCC 72.1 72.1 Rk 

59 Capsicum, sweet pepper, fresh 
green 'Australia) 
(Capsicms annuum grossum) 

pulp, skin 71 93.7 30 160 20 31 OCC 72 1 72.1 Rk 

3 Carantbola 
(Thailand) 
(Averrhoa caranmboLa) 

87 93.5 19 3 HPLC 73 73 Hc 

1 Carrot, cooked (33 min) 
(Spain) 

(Daucus carota) 

root 
(mature) 

85 89.7 3245 8162 NC 273 ND 1643 HPLC 74.2 01 Mb 
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Carotenoid content of food (Ag/100g edible portion, fresh weight)
 

Ref Fod description
Variety (country) 
(Scientifiz na.e) 

Part of ptant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

6-Larot 
(range) 

R-crypto 
(range) 

Lutein 
(rarge) 

Lycopene 
(range) 

Zeaxanth TotaL 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. QM 
ref. 

2 Carrot 

(Guatemaia) 
(Daucus carot, sativa) 

11810 0 1968 HPLC 78 78.2 Hn 

1 Carrot, raw 

(Spain) 

(Daucus carota) 

root 

(mature) 

85 88.1 2895 6628 ND 288 ND 1357 HPLC 74.2 01 Hb 

6 Carrot 

(Mataysia) 
(Daucus carota) 

3410 6769 0 0 1425 HPLC 71.1 06 Hk 

8 Carrot 

(Mataysia) 
(Daucus carota) 

root 

(mature) 
3410 6770 0 1425 HPLC 71.3 06 Hk 

9 Carrot 

Tung tans (Taiwan) (mature) 
4878 (p] OCC 71 71 Rk 

(Daucus carota) 

9 Carrot 

Ideal (Taiwan) 
(Daucus carota) 

(mature) 
5628 (p] 0CC 71 71 Rk 

9 Carrot 

Bata Il! (Taiwan) 
(Daucus carota) 

(mature) 
10746 [p1 0CC 71 71 Rk 

9 Carrot 

(raiwan) 

(Daucus carota) 
(mature) 

9438 (p] OCC 71 71 Rk 

18 Carrot, dried 

(Malil) 
(Daucus carota) 

10.3 10100 14300 3262 HPLC 74 - Hn 

20 Carrot, raw 

Nantes (Brazilt) 
(Daucus carota) 

3205 4795 1078 HPLC 67 67.2 Rk 

18 Carrot, sun-dried 

(Haiti) 
(Daucus carota) 

10.1 15250 26533 5749 HPLC 74 - Hn 

18 Carrot, fresh 

(Haiti) 
(Daucus carota) 

91.0 35833 64350 13842 HPLC 74 - n 
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Carotenoid content of food (g/l1OOg edible portion, fresh weight) 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
MX) 

a-carot 
(r 'e) 

f-carot 
(range) 

6-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. QM 
ref. 

31 Carrot, raw 

(Pakistan) 
(Daucus carota) 

red part 4830 805 OCC 71.4 71.1 R­

31 Carrot, cooked 

(Pakistan) 
(Daucus carota) 

white part 2910 485 OCC 71.4 71.1 Rz 

31 6arrot, cooked 

(Pakistan) 
(Daucus carota) 

red part 1960 327 OCC 71 4 71 1Rz 

31 Carrot, raw 

(Pakistan) 
(Daucus carota) 

white part 4370 728 OCC 71 4 71.1 Rz 

34 Carrot 

(Japan) 
(Daucus carota) 

leaves 3383 2097 7435 [p] HPLC 34 34 Hn 

26 Carrot, raw 
(Egypt) 
(Daucus carota) 

3415 6319 1350 HPLC 74 74 Hk 

47 Carrot 

(Vietnam) 
(Daucus carota) 

1920 3230 6940 [p] HPLC/OCC 71 71 Hn 

58 Carrot, fresh 

large (mature) (Australia) 
(Daucus carota) 

root 

(mature) 

90 88.5 3930 8260 250 1742 OCC 72 1 72.1 Rk 

52 Carrot, raw 

(India) 
(Daucus carota) 

1611 269 HPLC 52 52 Hk 

58 Carrot, fresh 

small (baby) (Australia) 
(Daucus cirota) 

root 

(young) 

90 88.4 4800 720 260 562 OCC 72 1 72.1 Rk 

7C Carrot, raw 

(China) 
(Daucus carota sativusj 

greens 93 90.2 2000 0 OCC 7G 70 Rn 

8U Carrot 

(Nepal) 
(Daucus carota) 

4276 713 HPLC 80 80 Hn 
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Carotenoid content of food (eg/!OOg edible Portion, fresh weight) 

Ref Food description
Variety (countr) 
(Scientific name) 

Part of plant
or animat 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

f-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

79 Carrot, raw 6460 1077 HPLC 79 Hn 
(India) 

(Daucus carota) 

85 Carrot, raw 

(Croatia) 
3410 9090 12500 [p] OCC 85 85 Rn 

(Daucus carota) 

90 Carrot, boiled 

(Ethiopia) 
1150 192 Spectr. 90 90 0 

(Daucus carota) 

91 Carrot, raw 

(NetherLandsl 
1870 

312 HPLC 91 91 Hc 
(Daucus carota) 

50 Carrot, 'rned 

(Ethiop a) 
2850 475 Spectr 90 90 0 

(Daucus carota) 

91 Carrot, cooked 

(Netherlands) 
2700 450 HPLC 91 91 Hc 

(Daucus carota) 

87 Carrot, boited 

(New Zealand) 
90.9 8010 1335 HPLC 87 87 Hn 

(Daucus carota) 

87 Carrot, canned 

(New ZeaLand) 
8010 1335 HPLC 87 87 Hn 

(Daucus carota) 

87 Carrot, uncooked 

, Red Chantenay (New Zealand) 
100 91.1 8900 1483 HPLC 87 87 Hn 

(Daucus carota) 

87 Carrot, raw 

(New Zealand) 
87.1 8900 1483 HPLC 87 87 Hn 

(Daucus carota) 

94 Carrot, raw 

(Aus'raLia) 
3480 6030 < 30 1290 HPLC 94 94 Hc 

(Daucus carota) 

85 Carrots, canned 

(Croatia) 
2970 5480 8500 Ip OCC 85 85 Rn 

(Daucus carota) 
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Carotenold content of food (gg/1OO edible portion, fesh weight)
 

Ref Foodldescription
Var-ety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-ca,'ot 
(range) 

B-carot 
(range) 

6-crypto 
(range) 

Lutjin 
(range) 

Lycopene 
(range) 

7eaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ret. 

Chr. OM 
ref 

84 Carrot, red 

(CIS) 
(Daucus carota) 

juice 
1600 [p] unknown 84 

84 Carrot, red, pickled 
(CIS) 

(Daucus carota) 

7000 [p] unknown 84 84 

84 Carrot, red, raw 
(CIS) 

(Daucus carota) 

910C (p] inknown 84 84 

84 Carrot, red, preserves 

(CIS) 
(Daucus carDta) 

5400 [p] unknown 84 84 

84 Carrot, yellow, 
(CIS) 

(Daucus cerota) 

raw 
1100 [p] unknown 84 84 

70 Carrot, yellow, or3nge, 

(Chini) 
(Daucus carota sativus) 

raw root 90 2340 0 OCC 70 70 Rn 

10 Caruru, raw 

(Brazil) 
(Amaranthus viridis) 

Leaves 

(mature) 
11000 820 40000 1833 OCC 67 67 7 Rk 

6 Cashew leaves 

(Malaysia) 
(Anacardium occidentale) 

(mature) 

0 1342 0 773 0 224 HPLC 71.1 06 Hk 

3 Cassava 

(Thailand) 
(Manihot escuLenta) 

Leaves 74 75.6 8067 1345 HPLC 73 73 Hc 

48 Cassava 

TMS 71693 (Australia) 
(Manihot esculenta, 

tuber 16 190 60 33 HPLC 48 01.1 Hk 

48 Cassava 

TMS 71673 (Austral1a) 
(Maninot es:uLenta) 

tuber 14 5 3 HPLC 48 01.1 Hk 

48 Cassav3 

V-2 (Nigeria) 
(Manihot escuLenta) 

tuber 10 300 24 30 54 HPLC 48 01.1 Hk 
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Carotenqiid content of food (99/100q edible Portion. fresh weight) 

Ref F.- description
Var et/ (country) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Pst 
(M) 

a-carot 
(range) 

f-carot 
(range) 

B-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(rarge) 

Zeaxanth Total 
(riire) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. QM 
ref. 

48 Las~ava 

M Pus 10 (At,:ratlia) 
tuber 1 20 2 30 4 HPLC 48 01.1Hk 

(Manihot eoc'jtenta) 

48 Cassvp 

SM,-I O (Australia)
(Manihot escilenta) 

tuber 6 PO 60 14 HK C 48 01 1 Hk 

58 Cassava, frEsh 

yellow flesh (Australia) 
tut'er 95 65.7 60 730 20 

129 OCC 72.1 72.1Rk 
Manitit escuter.ta) 

58 Cassava, fresh 

white flesh (Australia) 
tuber 93 58.4 20 30 10 OCC 72 1 72.1Rk 

(M1oriiot esculenta) 

66 Cassaia, fres 

'e- tic Lines- (India) 
flesh 209 

35 OCC 71 71 Rk 
(Md,ihot escuLenta) 

66 Cassava, fresh 

'indigenous Lines' (India) 
flesh 206 

34 OCC 71 71 Rk 
(Manihot esculenta) 

86 Cassava, boild 

(Indonesia) 
(Manhot utilissima) 

leaves 95 3431 
580 HPLC 86 86 Hn 

86 Cassava, dried 

(Inoonesia) 

Leaves 1344 6880 
-686 4597 HPLC 86 86 n 

(Manihot utilissima) 

86 Cassava, boiled 

(Indonesia) 
leaves 48 1216 

207 HPLC 86 86 Hn 
(Manihot utilissima) 

86 Cassava, fresh 

(Indones1)
(Manihot utiLissima) 

leaves 112 6272 
1055 HPLC 86 86 Hn 

9 Cassava, leaf 
(Taiwan) 

(Manihot escutenta) 

leaves
(mature) 9480 [p] OCC 71 71 Rk 

92 Cassave, yellow, processed 

BB3 (Ghana) 
(Manhot escuLenta) 

10 
HPLC 92 92 Rk 
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Carotenoid content of food Ag/1OOg edible portion, fresh weight) 

Ref Food description
Variety (country) 
(ScIentific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

fl-carot 
(range) 

-crypto 
(range) 

Lute n 
(range) 

Lycopene 
(range) 

Zeaxanti Total 
(range) (range) 

RE Princ 
method 

Ext 
ref. 

Chr. QM 
ref. 

92 Cassave, yellow 

0-1OOA (Colombia) 
(Manihot esculenta) 

580 
97 HPLC 92 92 Rk 

92 Cassave, yellow 

Yellow heart (zmaHl) 
(Manihot esculenta) 

(Jamaica) 
290 48 HPLC 92 92 Rk 

92 Cassdve, yellow 

0-799 (Colombia, 
(Manihot esrulenta) 

1050 
175 HPLC 92 92 Rk 

92 Cassave, yeltoa 

0-137 (Cotcmbia) 
(Manihot esculenta) 

100 17 MPLC 92 92 Rk 

92 Cassave, yellow, processed 

B83 (Ghana) 
(Manihot e;cutenta) 

70 12 MPLC 92 92 Rk 

92 Cassave yellow 

M col 1816 (Colombia) 
(Man hot esculenta) 

170 28 HPLC 9 92 Rk 

92 Cas,ave, yellow 

Yellow heart (large) (Jamaica) 
LManihot escutenta) 

1130 188 MPLC 92 92 Rk 

3 Cassia 

(Thailand) 
(Cassia siamea) 

flower 71 74.6 tr ) KPLC 73 73 Hc 

70 Cattail, raw 

(China) 
(Typha spp.) 

12 95.0 10 0 0CC 70 70 Rn 

1 Cauliflower, cooked (30 min) 

(Spain) 
(Brassica olerrcea) 

flower 

(mature) 

84 92.5 ND 7 ND 15 ND tr 1 HPLC 74 2 01 Mb 

1 Caulif,ower, raw 

(Spain) 
(Brassica oleracea) 

flower 

(mature) 

84 91.1 ND 2 ND 4 ND 0 HPLC 74.2 01 Hb 

3 Cauliflo.er 

(Thailand) 
(Brassica oleracea) 

65 91.6 32 5 HPLC 73 73 Mc 
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Carotenoid content of food (gg/IOOg edible portion, fresh weight) 

Ref Food description
Variety (countr) 
(Scientific name) 

Part of plant
or aninal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

f-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref 

Chr. OM 
ref. 

9 Cauliflower 
(Taiwan) (mature) 18 [p] OCC 71 71 Rk 

(Biassica oleracea) 

31 Cauliflower, cooked 

(Pakistan) 
20 3 OCC 71 4 71 1Rz 

(Brassica oLeracea) 

A Cauliflower, 

(Pakistan) 
raw 

30 OCC 71.4 71.1Rz 
(Brassica uLeracea) 

70 Cauliflower, raw 
(China) 74 92.3 63 OCC 70 70 Rn 
(B oleracea botrytis) (30-80) 

80 Cauliflower 

(Nepal) 
(B. oteracea botrytis) 

16 3 HPLC 80 80 Hn 

82 Cauliflower, fresh 

(Egypt) tr Ip OCC 71 71 Rn 
(Brassica oteracea) 

84 Cauliflower, drained 
(CIS) 200 [p] unknown 84 84 

(B-assica oleracea) 

84 Cauliflower, raw 
(CIS) 20 [p] unknown 84 84 
(Brassica cloracea) 

96 Cauliflower, 

(Australia) 
() 

raw 0 10 0 2 KPLr 96 96 Kn 

80 Cauliflower, mature 

(Nepal) 
leaves 2640 440 HPLC 80 80 Hn 

(B oLeracea botrysis) 

bO Cauliflower, tender 

(Nepal) 
leaves 1647 2745 HPLC 80 80 Hn 

(B. oteracea botrysis) 

70 Cedar, raw 
(China) 

(Toona sinensis) 

shoots 93 82.5 1145 
1360)

(930-1360) 

0 0CC 70 70 Rn 
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Carotenoid content of food (eQ/IOOQ edible Portion. fresh weight) 

R-f Food description
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Veturity) 

EP Mst 
(M) 

a-carot 
(range) 

P-carot 
(range) 

6-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Cnr. ON 
ref. 

6 Cekur manis 

(MalaYsia) 
0 13351 0 29913 0 2225 HPLC 71.1 06 Hk 

(Sauropus androgynus) 

58 Celeriac, fresh 

(Australia) 
(Api Zngraveolens rapaceu.n) 

root 78 86.6 10 10 10 3 0CC 72.1 72.1 Rk 

84 CeLeriac, raw 

(CIS) 
(Apium graveotens rapaceum) 

root 10 [p] unknown 84 84 -

3 Celery 

(Thailand) 
57 88.0 1381 230 HPLC 73 73 Mc 

(Apium graveolens) 

9 Celery 

golden medium (Taiwan) 
(Apiurn graveoLens) 

(mature) 
3120 [p] 0CC 71 71 Rk 

9 Celery 

cresson (Taiwan) (mature) 1596 [p] OCC 71 71 Rk 
(Apiun graveolens) 

9 Celery 
white stem (Taiwan) (mature) 2076 [p] OCC 71 71 Rk 
(Apium graveolens) 

44 Celery 

(Hungary) 
stem 15450 2575 HPLC 44 4' Hk 

(Apiurigraveolens) 

57 Celery, fresh 

(Australia) 
stem 79 95.1 0 40 0 7 0CC 72.1 72.1 Pk 

(Apium graveolens duLce) 

70 Celery, raw 
(China) 

(Apiur. graveotens) 

stem 71 92.7 120 
(40-30
(40-370) 

0 0CC 70 70 
0 

Ra 
. 

82 Celery, fresh 

(Egypt) 
leaves 

27500 [p3 0CC 71 71 Rn 

(ALlium graveotens) 

82 Celery, fresh 

(Ecwpt) 
stems 

6750 [p] 0CC 71 71 Rn 

(ALLium graveotens) 
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Carotenoid content of food (sglOO edible portion. f-esh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP mst 
() 

a-carot 
(range) 

O-carot 
(range) 

O-crypto 
(range) 

Luten 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
metho, 

Ext. 
ref. 

Chr. OM 
ret. 

84 Celery, raw 

(CIS) 
(ALI iLum graveolens) 

4500 [p] unknown 84 84 -

70 Celtuce, raw 

(China) 

(Lactuca sativa) 

Leaves 100 92 9 1378 

(500-2140) 
0 OCC 70 70 Rn 

6 Cemperai 

(Malaysia) 
(Champereia griffithii) 

3677 3218 0 9871 0 856 HPLC 71.1 06 Hk 

79 Ceylon bachhali, raw 

(Iidia) 
(Tatlinum tre'gulare) 

2900 483 MPLC 79 Mn 

6 CeyLon spinach 

(Malaysia) 
(B~seLta rubra) 

0 3533 0 1299 0 589 HPLC 71.1 06 Hk 

3 Chan 

(Thailand) 
() 

fruit 62 80.3 50 8 HPLC 73 73 Mc 

82 Chard, fresh 
(Egypt) 10000

100 [p]
[] 0Cc

OC 71
7 711 RnR 

(Beta vulgaris) 

2 Chard, Swiss 

(Guatemala) 
(Beta vuLgari1 ricta) 

1760 293 HPLC 78 78 2 Mn 

70 Chard, Swiss, raw 
(China) 

(Beta vulgaris) 

100 94.2 935 
(570-78) 

0 0CC 70 70 Rn 

70 Chard, Swiss, pate green, raw 

(China) 
(Beta vutgaris) 

90 820 0 0CC 70 70 Rn 

70 Chard, Swiss, purple, raw 

(China) 
(Beta vulgaris) 

95 95.0 1010 0 OCC 70 70 Rn 

70 Chard, Swiss, white, 

(China) 
(Beta vutgaris) 

raw 95 94.4 1880 0 OCC 70 70 Rn 
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Carotenoid content of food (ug/lOOq edible portion, f esh weight) 

Ref Food description 
Variety (courtry) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

B-carot 
(range) 

8-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Totat 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr 
ref 

OM 

52 ChavLi, raw 

(India) 
(Vigina catjang) 

6448 1075 HPLC 52 52 Hk 

2 Chayote 
(Guateegzta) 

3000 500 HPLC 78 78 2 Hn 

(Sechiun edute) 

9 Chayote 

(Tziwan) 

(Secnium edute) 

fruit 

(mature) 
0 (p) OC 71 71 Rk 

9 Chayote 

(Taib.an) 

(Sechium edute) 

Leaves 

(mature) 
2496 [p] OCC 71 71 Rk 

3 Cha-nqn 

kThalLand) 
(Lucaena glauca) 

58 80.8 1679 280 HPLC t3 -3 Hc 

79 Chennangiaku, ra4 

('nd i a) 
(Cds-'e spp.) 

1190 198 HPLC 79 Hn 

34 Cherry 

%Jaan) 
"'runus yedoensis) 

leaves 7734 7563 21424 [p] HPLC 34 34 Hn 

9 Cherry radish 

(Ta,wan) 
(Rapianus sativus) 

(mature) 
48 [p] OCC 71 71 Rk 

9 Cher'y radish 

JSA 20 days (Taiwanj 
(Papkheus sativus) 

leaves 

(mature) 
2946 [p] OCC 71 71 Rk 

9 Cnerr, radish 

Ching n 2^ nays (Taikar) 
(Rapha IuS satIVus) 

(r-,ure) 
54 [p] OCC 71 71 Rk 

90 Chick pea, ooiled 

(Ethiop,a) 
(Cicer arietinum) 

450 75 Spectr. 90 90 0 

90 Chick pea, roasted 

(Ethiopia) 
(Cicer orietinum) 

420 70 Spectr. 90 90 0 
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Carotenoid content of food (gllOOq edible portion. fresh weight) 

Re.' Food description
Variety (country) 
(Scientific name) 

00 Chick pea, fresh 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

6-carot 
(range) 

450 

fl-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext 
ref 

Chr. OM 
ref 

(Ethioia) 75 Spectr. 90 90 0 
(Cicer arietinum) 

3 Chickpeas 

(Thc Land)
() 

92 86.4 100 
17 HPLC 73 73 HC 

9 Chicory 
(Riwan) 

(C ciorii- endivia) 

leaves 
(matura) 570 [p) OC 71 71 Rk 

57 Chicory, fresh 

long green (Australis) 
leaves 80 93.6 30 220 30 

42 OCC 72 1 72.1 R­
(Cichorium intybut) 

82 Chicory, fresh 

(Ep) 650 [p] OCC 71 71 Rn 
(Cichorum intybus) 

91 Chicory, cooked 

(Netherlands) 0 
HPLC 91 91 Hc 

(Cichorium i ntyb-.) 

47 Chili 
(Vietnam) 3400 IN HPLC/OCC 71 71 Hn 

(Capsicum annuuri ) 

83 Chit paste, dried 
(Mexico 27460 [p] unknown 83 83 0 

,.1spsicum annum longum) 
3 Chili peppc-

(Tho Land) 
94 85.4 186 

31 HPLC 73 7 HC 
(Capsicum annuum) 

3 ChiLi pepper, dried 

(Tnai land) 
86 10.9 8290 

1382 HPLC 73 7 Hc 
(Capsicum pubesescens) 

3 Chili oepper, preen 

(Tnai and) 
97 - 387 

65 HPLC 73 7 Hc 
(Capsicum annuum) 

6 Chili pepper, green 

(Mata)'sia)06 
0 468 0 386 0 78 HPLC 71.106 Hk

H 
(Capsicum annuum) 
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Carotenoid content of food (eg/lOOg edible portion, fresh weight) 

Ret Food description 
Variet, (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

fi-cprot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. QM 
ref. 

3 Chili pepper, red 
(Thailand) 
(Capsicum anuum) 

85 83.0 934 156 HPLC 73 73 Hc 

Chili pepper, small 
rThailand) 

(Capsicum pubesescens) 

90 80 2 844 141 HPLC 73 73 Hc 

3 Chili pepper, yellow 
(Thailand) 

(Capsicum frutescens) 

95 - 932 155 HPLC 73 73 Hc 

59 Chili, hot pepper, fresh 
red (Australia) 
(CapL;Tc annuL; tongum) 

whole fruit 99 81.7 60 1370 780 305 OCC 72.1 72.1 Rk 

59 Chili, not pe-per, fre'-
green (Australia) 
(Capscum annuum Longum) 

whole fruit 92 80.9 30 140 100 35 OCC 72 1 72 IRk 

59 Chili, hot pepper, fresh 
banana (Australia) 
(Capsicum annuuri tongum) 

pulp, skin 87 90.u 20 40 20 10 OCC 72.1 72 1 Rk 

31 Chili, large, cooked 
(Pakistan) 

(Capsicum annuum) 

1530 255 OCC 71 4 71.1 Rz 

31 Chili, large, raw 
(Paklstin) 

2020 337 OCC 71 4 71.1 Rz 

(Capsicure annuum) 

6 Chili, red 
(Malaysia) 

(Capsi cure annuum) 

0 1663 1754 941 0 439 HPLC 71.1 06 Hk 

tv ,Li, green, raw 

(!n,i.a) 
(Capsi-un annuum) 

1010 168 HPLC 79 Hn 

80 ChilLi, green 
(Nepal) 

(Capsicum annum grossa) 

78 13 HPLC 80 80 Hn 

80 Chilli, red, dried 
(Nepal) 

(Capsicum annun grossa) 

4228 705 HPLC 80 80 Hn 
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Carotenoid content of food (Ag/bOg0 edible portion, fresh weight) 

Ref Food descr~ption
Variety (counry) 
(S:entific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

-carot 
(range) 

-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext 
ref. 

Chr. 04 
ref 

3 Chinese cabbage 

(Thailand) 
flower 78 93.7 1306 

218 HPLC 73 73 Hc 
(Brissi a sinensis) 

3 Chinese cabbage 

(Thiland) 
72 92.4 2339 

390 HPLC 73 73 Hc 
(Brassica Chinensis) 

6 Chinese cabbage 

(Malaysia) 
0 3022 0 963 0 504 HPLC 71.1 06 Hk 

(Brassica chinensis) 

9 Chinese cabbage 

(Taiwan) (mature) 
54 [p] 0CC 71 71 Rk 

(Brassica campestris) 

40 Chinese cabbaqe, 

(Australia) 

raw leaf, stem 

(mature) 

92 0 190 0 32 OC' 72.1 72.1 Rk 

(Brassica pekinensis) 

47 Chinese cabbage 
(Vietnam) 2440 [p] HPLC/OCC 71 71 Hn 
(Brassira sinensis) 

70 Chinese cabbage, raw 
floweriig st3tk type (C'lna: 89 94.0 

850 OCC 70 70 Rn 
(rassica spp ) (340-1360) 

70 Chinese cabbage, raw 

flat type (China) 
(B chinensis rosularis) 

88 92.0 
3065 0 
30 5 00) 

(26303500) 

0CC 70 70 Rn 

70 Chin-se cabbaoe, a. 

petiole, white stem (China) 

90 94.0 
1880 0 0CC 70 70 Rn 

(B chinensis comninis) 

70 Chinese cabbage, raw 

head-forming type (China)
(grassic pekinensis) 

99 93.9 
2230 

(1490-2950) 

0 0CC 70 70 Rn 

70 Chinese cabbage, raw 
head forming type (China) 

(Brassca pekinensis) 

86 94.4 
1910 
(10-3720) 
(100-3720) 

0 0CC 70 70 Rn 

70 Chinese cabbage, raw 

petiole type (China) 

90 94.2 
823 0 0CC 70 70 Rn 

(Brassica chinensis) (tr-1300) 
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Carotenoid content of food (ag/lOOg edible portion, fresh weight) 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

6-carot 
(range) 

R-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
nethod 

Ext 
ref. 

Chr 
ref 

OM 

86 Chinese cabbage, stewed 

(Indonesia) 
(Brassica sp ) 

leaves 953 159 HPLC 86 86 Hn 

86 Chinese cabbage, fresh 

(Indonesia) 
(Brassica sp ) 

36 953 162 HPLC 86 86 Hn 

86 Chinese cabbage, dried 

(Indonesia) 
(B ,ssica sp ) 

leaves 1144 8960 1593 MPLC 86 86 Hn 

70 Chinese cabbage, purple, raw 
flowering stalk type (China) 
(B campestris purpurea) 

70 92.3 880 0 OCC 70 70 Rn 

70 Chinese caboge, purple, raw 

flowering stalk type (China) 
(B rampestris purpurea) 

Leaves 55 92.9 970 0 OCC 70 70 Rn 

47 Chinese celery 

(V etnam) 
(Apium graveotens) 

1740 [p] HPLC/OCC 71 71 Hn 

6 Chinese chives 

(Malaysia) 
(AIllum odorum) 

0 3509 0 1083 0 585 HPLC 71 1 06 Hk 

40 Chinese chives, raw 
(Australia) 

(All um tuberosum) 

Leaves 

(mature) 
97 15 3260 150 [a] 558 OCC 72 1 72.1 Rk 

40 Chinese flowering cabbag, raw 
(Australia) 

(Brassica parachinensls) 

leaf, stem 

(mature) 
94 15 1360 20 230 OCC 72 1 72 IRk 

3 Chinese kale 

(Thailand) 
(Biassica alboglabra) 

65 90.5 1121 187 HPLC 73 73 Hc 

6 Chinese kale 

(Malaysia) 
(Brassica alboglabra) 

0 4092 0 1540 0 682 HPLC 71 1 06 Hk 

3 Chinese leek 

(Thailand) 
(Alliu adorun) 

Leaves 80 89.5 820 137 HPLC 73 73 Hc 
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Carotenold content of food (gq/100g edible portion. fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

3 Chinese Leei 

(Thai land) 
(A adorsi) 

Part of plant
or animat 
(Maturity) 

EP 

81 

Mst 
(%) 

92 6 

a-carot 
(range) 

O-carot 
(range) 

615 

0-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE 

103 

Prnc 
method 

HPLC 

Ext. 
ref. 

T3 

Chr 
ref. 

73 

QM 

Hc 

3 

9 

Chinese leek 

(Thailand) 
(AtIium adorum) 
Chinese leek 

flower 60 89 6 917 153 HPLC 73 73 ?c 

flower leek (Taiwan) 
(ALtium odorum) 

(mature) 2058 [p] OCC 71 71 Rk 

9 Chinese Leek 

(Ta-wan) 
(Alliun odorum) 

(mature) 1938 [p) OCC 71 71 Rk 

6 

40 

Chinese mustard leaves 

(Mdl ass ia) 
(Brassica juncea) 
Chinese spinach, raw 

(Australia' 
(Amaranthus Iilcolor) 

teat, stem 

(mature) 

89 

0 

210 

2928 

1710 

0 

100 

1019 0 488 

312 

HPLC 

0CC 

71.1 

72.1 

06 Hk 

72 1Rk 

3 Chinese swarp cabbage 

(Thailand) 
(Ipomoea aquatica) 

68 92.0 2521 420 HPLC 73 73 Hc 

40 Chinese white cabbage, raw 
(Australia) 

(Brassica chinensis) 

leaf, stem 
(mature) 

98 10 490 20 84 0CC 72.1 72.1Rk 

9 Ching chiang paltsal 
Chang-hi (Taiwan) 
(Brassica camestris) 

(mature) 1788 [p) OCC 71 71 Rk 

9 Ching chiang paltsai 
(Taiwan) 

(Brassica campestris) 
(mature) 1836 (p] OCC 71 71 Rk 

9 Ching chiang paitsai 
KY No 1 (7aiwan) 
(Brassica campestris) 

(mature) 2358 [p] OCC 71 71 Rk 

2 Chipilin1200
(u la)11220(Guatemala) 

(Crotalaria longirostrata) 
1870 HPLC 78 78.2 Hn 
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Carotenoid content of food (/1OOg edible portion. fresh weight)
 

Ref Food description
Variety (countr) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
MX) 

a-carot 
(range) 

f-carot 
(range) 

O-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. Q0 
ref. 

79 Chirrakura, 

Uindia)
() 

raw 7140 1190 HPLC 79 Hn 

79 Chitramutam, raw 
(India) 
(PtLurgo zeytanica) 

3890 648 hPLC 79 Hn 

2 Chives 

(Guatemala) 
(At iL schoenoprasumi) 

2270 378 HPLC 78 78.2 Hn 

58 Chives, fresh 

(Austratlia) 
(ALLium schoenoprasum) 

stem 100 89.6 30 2230 110 384 OCC 72.1 72 1Rk 

70 Chives, chinese, raw 
(Cina) 

(AL lum spp.) 

94 91.7 2291 
(1110-3210) 

0 OCC 70 70 Rn 

59 ChoLo, fresh 
(Australia) 

(Schiurn edute) 

pulp 84 94.3 40 20 20 9 OCC 72.1 72.1 Rk 

2 Chomtee 

(GuatemaLa) 
(Lycianthes synanthera) 

8130 1355 HPLC 78 78.2 Hn 

80 Cho-cho marrow 

(Nepal) 
(Sochium edule) 

3 1 MPLC 80 80 Mn 

47 Chrysantheium 
(Vietnam) 

(Chrysanthemum coronarlum) 

230 1600 (p] HPLC/OCC 71 71 Hn 

70 Chrysanthemum, raw 
(China) 

(Chrysanthemu corcnarium) 

8 94.8 1798
(1290-2540) 0 CC 70 70 Rn 

79 Chukka, raw 
(India) 

(Rursx vesicarius) 

2800 467 HPLC 79 Hn 

5 Clover, cooked 
(Britsh Coluirbi) 

(Tri otLum wormskiodii) 

rhizomes 
(mature) 

81 2 0 HPLC 76.1 76 Hk 

93
 



Carotenoid content of food (gq/IOOq edible poition, fresh weight) 

Ref Food description
Variety (country) 
(Scie-tific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

4-carot 
(range) 

0-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zea;3nth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref. 

Chr. OM 
ref. 

3 Cocort 

(T"3, ind) 

(Cocos n.c fera) 

top ster 100 870 0 0 HPLC 73 73 Hc 

52 CoL~casia, black, raw 9111 1519 HPLC 52 52 Hk 

(Colacasma antlquosum) 

52 C---,msa, green, raw 9081 1514 HPLC 52 52 Hk 

(Co a:asia ant ic usurn) 

31 Co'bash, cookEd 

(Pakistan) 
(Legenaria vutgaris) 

1050 175 OCC 71 4 71 1Rz 

31 Colbosh, aw 

(Pa, 1star) 
(Legenaria vulgaris) 

1580 263 OCC 71.4 71 1 RZ 

31 Colocaia, raw 

(Paiistar) 
(Co'oca; a -sculenta) 

1360 227 OCC 71.4 71 1 Rz 

31 Colocasia, cooked 

(P,, stan) 
(Colocasma escutenta) 

910 152 OCC 71.4 71.1 Rz 

79 Colocasia, raw 

(India) 
kCoLocasia antiquoruri) 

5920 986 HPLC 79 Hn 

3 Coral 

(Thailand) 

(Erythrina fusca) 

leaves 40 131 22 HPLC 73 73 Hc 

2 .or ander 

(Cuater ata) 
(Coriandrurr sativum) 

8780 1463 HPLC 78 78.2 Hn 

3 Coriander 

(Thailand) 
(Coriandrum sativum) 

64 88.5 895 149 HoLC 73 73 Hc 

Corionder, raw 

(GuatemaLa) 
(Coriandrum sativm) 

leaves 

(mature) 

91.1 3900 650 HPLC 71 75 1 Hk 
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5

Carotenoid content of ood (/;lO0e e bte portlor, fresh weight)
 

Ref Fuod description 
Variety (country) 
(Scientific name) 

Part of plant 
or animaL 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

O-carot 
(range) 

4-crypto 
'range) 

Lutein 
(range' 

Ly-opene 
(range) 

Zeaxanth Total 
(ranqe) (range) 

RE Princ 
method 

Ext 
ref 

Chr 
ref 

OM 

4 Coriander, cooked 

(Guatemala) 
(Cc.,riandrum sativum) 

Leaves 

(mature) 

79 3 20000 3333 HPLC 71 75 1 14k 

9 Coriander 

(Taiwan) 
(CoriandrrmT sotvILfl) 

(mature) 
3168 [p] 0CC 71 71 Rk 

47 Coriande­

(Vietnam) 
(Coriandrum sativum) 

3?90 [p] HPLCOCC 71 71 Hn 

52 Coriander, raw 

(India) 
(Ccriandrum sativum) 

5699 950 POLC 52 52 Hk 

70 Coriander, 
(Ch ina) 

raw 85 88.3 3770 0 OCC 70 70 Pr 

(Coriandrjn sativiAn) 

79 Coriander, raw 

(I ndia) 
(Coriandrum sativurn) 

4800 B0 HPLC 79 Hn 

83 Coriander 

(Mex :o) 

(Coriandrum sativur) 

4310 (p1 Jnknown 83 83 0 

6 Coriander Leaves 

(Malay a) 
(Coriandrum sativum) 

0 3167 0 1339 0 528 HOLC 71 1 06 Hk 

3 Corn, raw 

(Thai land) 
(Zea mays) 

21 77.. 11 2 HPLC 73 73 mc 

87 Corn, sweet, canned 

(New Zeatand) 
(Zea mays) 

158 26 HPLC 87 87 Hn 

87 Corn, sweet, TroLen, uncooked 

(New Zealand) 
(Zea mayc) 

100 76.5 0 176 29 HPLC 87 87 Hn 

87 Corn, sweet, bolted 

(New Zeaand) 
(Lea mays) 

158 26 HPLC 87 87 Mn 
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Carotenoid content of food (glq/OOg edible Portlon 
fresh weightj
 

Ref Food description
Variety (countrl) 
(Scientif-mic 7e) 

Part of plant
or animat 
(Maturity) 

IP Ast 
(M) 

a-carot 
(,ange) 

6-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
nmethod 

Ext. 
ref. 

Chr. OM 
ret. 

87 Corn, sweet, on cob, raw 

(New ZeaLand) 
40 68.0 0 176 29 HOLC 37 87 Kn 

(Zea mays) 

84 Corn, yellow, preserved 

(CIS) 
20 (p] unknown B4 84 

(Zea mays) 

9 Cowpea 

(Taiwan) 
(Vigna ung'icuLata) 

(mature) 
114 [p] OCC 71 71 Rk 

47 Cowpea 

(Vietnam) 
310 [p] HPLC/OCC 71 71 Hn 

(Vigna sinensis) 

70 Cowpeas, 

(China) 

raw 95 890 0 0CC 70 70 Rn 

(Vigna unguicuLata) 

70 Cowpeas, raw 

variegated (China) 
95 240 a 0CC 70 70 Rn 

(Vigna unguicutata) 

70 Cowpeas, yardtong, raw 

Long, pate green (China) 
98 120 0 0CC 70 70 Rn 

(V unguicutata s-squp.) 

5 Cow-oarsnip, raw 

(British Cotumbi) 
(Heracieum tanazum) 

budstaLks (raw) 

(mature) 

95 3 1 HPLC 76.1 76 Hk 

3 Crataeva (pak kum) 

(Thailtand) 
() 

77 75.9 764 127 HPLC 7i5 73 Nc 

3 Cucumber 

(Thailand) 
92 94.9 51 9 HPLC 73 73 Hc 

(Cucumis stivus) 

1 Cucumber 

(Spain) 
pulp, seeds 

(mature) 

70 95.7 ND 11 ND 16 ND 2 HPLC 74.2 01 Nb 

(CucLris sativa) 

9 Cucumber 

(Taiwan) 
(Cucuris sativa) 

(mature) 
222 [p] 0CC 71 71 Rk 
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Carotenoid content of food (aG/1O00 edible portion, fresh weivht) 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Matu-ity) 

EP Mst 
(71) 

a-carot 
(range) 

0-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr 
ref 

O­

44 Cucumoer 

(Hungary) 
kCucLinis sativa) 

1150 192 HPLC 44 44 Hk 

59 Cucumber, fresh 

Lebanese, Dominus (Australia) 
(CucumIs sativa) 

whole fruit 100 95.1 20 130 20 25 OCC 72 1 72 IRk 

59 Cucumber, fresh 

green, peeled (Australia) 
(CucumLis sativa) 

pulp, seeds 82 96.2 20 20 10 6 OCC 72 1 72.1 Rk 

59 Cucumber, fresh 

telegraph (AustraLia) 
(Cucum,s sativa) 

whole fruit 100 96.3 10 150 i0 28 OCC 72 1 72.1 Rk 

59 CucLmTber, fresh 

green (AustraLia) 
(Cucum's sativa) 

whole fruit 100 95.5 20 250 20 45 OCC 72 1 72 1Rk 

59 Cucnber, fresh 

apple, Crystal Salad (Australia) 
(Cucunis sativa) 

whote fruit 100 95.2 30 20 0 6 OCC 72 1 72 1Rk 

70 Cucumer, raw 

DrIckLy-sKinned (China) 
(Cucumis sativa) 

86 96.2 60 0 OCC 70 70 Rn 

70 Cucurber, raw 
smooth-skinned (China) 

(Cucumis sativa bnglicus) 

73 94.3 168 
(80-500; 

0 OCC 70 70 Rn 

70 Cucurber, raw 

prickLy-s- nned (China) 
'Cucumis sativa) 

86 96.9 130 0 OCC 70 70 Rn 

70 Cucumber, raw 
(China) 

(Cucumis sativa) 

89 96.2 146 
(tr-420) 

0 OCC 70 70 Rn 

d4 Cucumber 

forcing-bed (CIS) 
(Cucumis sativa) 

20 It] unknown 84 84 

84 CLLuteer 

.oil (CIS) 
(Cucumis sativa) 

60 [p] unknown 84 84 
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Carotenoid content of food (g/1iOOg edible portion fresh weight) 

Ref Food description
Variety (country) 
(Scientific nama) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

6-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(rangc) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Cnr. OM 
ref 

84 Cucumber, pickled 

(CIS) 30 IN unknown 84 34 
(Cucumis sativa) 

91 Cucumber, 
raw 

(Netherlands) HPLC 91 91 HC 
(Cucumis sativus) 

3 Cucumber, bitter 

(Thai a l) 
Leaves 56 86.6 3668 611 HPLC 73 73 Hc 

(Momordica charantia) 

3 Cucumber, bitter 

(Thaian) 
89 91.4 24 

HPLC 73 73 Hc 
(Momordica charantia) 

3 Cucumber, Large 

(ThailLand) 
86 96.0 3 HPLC 73 73 Hc 

(Cucumis stivus) 

80 CurLi doek 

(Nepal) 1445 
241 HPLC so 80 hn 

(Rumex crispus) 

77 Curly kate 

(U K ) 
no ribs/stalks 85 88.4 0 3130 32 525 HPLC 77 67 Hk 

(B oLeracea acephaLa) 

79 Curry Leaf, raw 
Leaves 

(India) 7110 
1185 HPLC 79 Hn 

(Murraya koenigii) 

6 Curry Leaves 

(MaLaysia) 

0 9328 0 5252 0 1555 IPLC 71 1 06 Kk 

(Mu-ray koenigii) 

3 Custard apple 

(Thailand) 
62 74.6 0 HPLC 73 73 Hc 

(Annona squamosa) 

84 Damsons 

(CIS) 4200 [p] unknown 84 84 

() 
6 Daun Mengkudu 

(MakIysia) 
0 3108 0 8842 0 518 HPLC 71 1 06 Hk 

(Moringa citrifolia) 
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Carotenold content of food (.g/100g edible portion. fresh wiegnt
 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

f-carot 
(rar3e) 

B-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext 
ref 

Chr 
ref 

OM 

8 Daun kelor 
(Malaysia) 

(S3uropus androgynus) 

Leaves 
(mature) 

0 13400 29900 2233 HPLC 71 3 06 Hk 

47 Dilt(Vietnam) 
3380 [p] HPLC/OCC 71 71 Hn 

(Anethum graveoLens) 

(CIS) 
1000 [p] unknown 84 8. -

(Anethum gravectens) 

47 Dismanthus
(Vietnam) 3550 (p] HPLC/OCC 71 71 Hn 

(Neptunia oleracea) 

79 Drumstick, raw 

(I nd i a) 
19690 3282 MPLC 7 Mn 

(Moringa oleif-ra) 

6 Drumstick leaves 

(MaLa -ia) 
'Moringa oleifera) 

0 7536 0 7128 0 1256 HPLC 71.1 06 Hk 

8 Drumstick Leaves 
(MaLaysa) 

(Morir-ja oleifera) 

leaves 
(mature) 

0 7540 7130 1257 HPLC 71.3 06 Hk 

79 Duggal Kura, raw 

(Lrda) 
(Amaranthus uiridus, 

710 118 HPLC 79 Mn 

79 Dusudutega, raw 

(India) 
530 88 MPLC 79 Mn 

(Cocculus hirsutus) 

Egg plant, big 

(Thailand) 
89 90.2 35 6 HPLC 73 73 Hc 

(Solaniu xanthocarpn) 

3 Egg plant, small 

(Thailand) 
89 82.8 103 17 HPLC 73 73 HC 

(Solanum to-vum sw.) 

9 Eggplant 
(Tzwan) (mature) 36 [p] OCC 71 71 Rk 

(SoLanum melongena) 
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Carotenoid content of fooa (g/lOOg edible portion. fresh weight)
 

Ref Food description
Variety (country) 
(Scientli'c name) 

Part of plant
or anmal 
(Maturit) 

EP Mst 
(M) 

a-carot 
(range) 

f-carot 
(range) 

P-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

7eaxanth Total 
(range) (range) 

RE Princ 
method 

Ext 
ref 

Chr 
ref 

OM 

59 Eggplant, fresh 

(Australia) 
(S melongenr escuLencun) 

whole fruit 84 92 4 30 20 0 
6 OCC 72 1 72 1Rk 

70 Eggplant, raw 
(China) 96 93.6 

00 OCC 70 70 Rn 
(Sctanum melongena) (30-50) 

84 Eggplant 
'caviar' (CIS) 
(Solanrn meLongena) 

920 [p] unkncwn 84 a4 

84 Eggplant, raw 
(CIS) 20 (p] unknown 84 84 

(Solanum melongena) 

70 Eggplant, purple, raw 
(China) 

(Solanum melongena) 

96 93.3 33 
30-40) 
(30-40) 

0 CC 70 70 Rn 

57 Endive, fresh 

green curled (Australia) 
Leaves 71 94.3 20 420 20 74 OCC 72 1 72 1Rk 

(Cichorium endivia) 

91 Endive, cooked 

(Netherlands) 
740 123 fPLC 91 91 Hc 

(Cichorum endivia) 

91 Endive, raw 

(Netherlands) 
1290 215 KPLC 91 91 Nc 

(Cichorum e dvia) 

9 Fennel 

(Taiwan) 
(Foeniculum vuLgare) 

root 
(mature) 

198 (p1 0CC 71 71 Rk 

9 Fennel 

(Taiwan) 
ste 
(mature) 

420 [p] 0CC 71 71 Rk 

(Foenicuum vuLgare) 

57 Fennel, fresh 

(Australia) 
Inner stems 56 92.9 0 0 0 0 0CC 72.1 72 1 Rk 

(Foenicuum vilgare dulce) 

70 Fennel, raw 
(China) 

(Foeniculum vulgare) 

90 91.8 3513 
(130 0 
(1430-6500) 

0 CC 70 70 Rn 
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Carotenoic content of food (ug/1OOq edible portion. fresh weight)
 

Ref Food description
Variety (country) 
(Scientitic narre) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

6-carot 
(range) 

6-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext 
ref 

Chr 
ref 

OM 

79 Fenugreek, raw 

(Ind a) 
(Trigonetta foenum-graecum) 

9100 1517 HPLC 79 Hn 

90 Fenugreek, flour 

(Ethiopia) 
(Trigoneta foenum graecum) 

1230 205 Spectr 90 90 0 

90 Fenugreek, porridge 

(Ethiopia) 
(TrigoneLta foerum graecuri) 

780 130 Spectr 90 90 0 

6 Fern shoots 

(Mataysia) 
(Dip'azium esculentum) 

0 1438 0 1002 0 240 HPLC 71 1 06 ik 

80 Fern shcots 

(Nepal) 
(Oryopteris sp ) 

565 94 HPLC 80 80 Hn 

2 Fernatdla 

(Guatemata) 
(Fe natd.a pandurata) 

580 97 HPLC 78 78 2 Hn 

3 Fig 

(Thailtand) 
(Ficus carica) 

89 86.0 7 1 HPLC 73 73 Hc 

5 Fireweed, raw 

(British CoLumbi) 
(Epilobium angustifotium) 

shoots (peeled) 

(mature) 

92 23 4 HPLC 76.1 76 Hk 

6 Four-angted bean 

(Malaysia) 
(Psophocarpus tetragon.) 

0 476 0 142 0 79 HPLC 71.1 06 Hk 

6 French bean 

(Mataysia) 
(Pnaseotus vulgaris) 

0 236 0 460 0 39 HPLC 71.1 C6 Hk 

8 French bean 

(MaLaysia) 
(Phaseolus vulgaris) 

(mature) 

0 236 460 39 HPLC 71 3 06 Hk 

86 French bean, dried 

(Indonesia) 
(PhaseoLus vuLgaris) 

leaves 167 28 HPLC 86 86 Hn 
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Carotenoid content of food (g/1OOg edible portion, fresh weight) 

Ref Food description
Variety (countr) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a carot 
(range) 

carot 
(range) 

B crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref 

Chr 
ref. 

ON4 

86 French bean, boiled 

(Indonesia) 

leaves 71 
12 HPLC 86 86 rin 

(Phaseotus vulgaris) 

86 French bean, bolted 

(Indonesia) 

leaves 48 
8 HPLC 86 86 Hn 

(Phaseoius vulgaris) 

86 French bean, fresh 

(Indonesia) 
48 

8 HPLC 86 86 Rn 

(Phas'olus vulgaris) 

91 French Dean, canned 

(Netherlands) 
40 

7 HPLC 91 91 Mc 

(Phaseolus vulgaris) 

91 French bean, cooked 

(Netherlands) 
200 33 HPLC 91 91 Nc 

(Phaseotus vulgaris) 

94 French bean, 

(Australia) 

raw 30 120 - 30 20 HPLC 94 94 Hc 

(Phaseolus vulgaris) 

3 Galangal 

(Thailand) 

leaves 46 93.8 45 
8 HPLC 73 73 Nc 

(Alpinia gaLanga) 

3 GalangaL 

(Thailand) 

flower 42 84.6 92 
15 HPLC 73 73 Nc 

(Alpinia galanga) 

3 Ga'angat 

(Tha land) 

83 83.0 14 
2 HPLC 73 73 Nc 

(Alpinia galanga) 

31 Gand ;obhli, cooked 

(Pakistan) 
50 

8 OCC 714 711Rz 

(Brassica oleracea) 

31 Gand gobhi, 

(Pakistan) 

raw 
100 

17 0CC 71 4 71 1 Rz 

(Brassica oteracea) 

79 Ganijeraku, raw 

(India) 
1010 

168 HPIC 79 Rn 

() 
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Carotercid content of food (gg/100c edible portion, fresh weight) 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
() 

a-carot 
(range) 

fi-tcrot 
(range) 

O-crypto 
(range) 

Lutein 
(range) 

Lycope-e 
(range. 

Zeaxanth Total 
(range) (range) 

RE Drinc. 
method 

Ext 
ref 

Chr 
ref. 

OM 

80 Garden cress 

(NepaL) 
(Lepidium sativun) 

5839 973 HPLC 80 80 Hn 

9 Garland chrysanthemum 

tiger ear white (Taiwan) 

(Chrysanthemum coronarium) 

(mature) 
2106 [p] 0CC 71 71 Rk 

9 Garland chrysanthemum 

(Taiwan) 
(Ch-ysanthemuni coronarium) 

(mature) 
2106 [p1 OCC 71 71 Rk 

40 Garland chrysanthemun, raw 
(Australia) 

(Chrysanthemum coronarium) 

leaf, stem 
(mature) 

92 20 1440 55 247 OCC 72 1 72 IRk 

3 Garlic 

(Thaitanj) 
(Alliun sativum) 

leaves 90 89.9 1428 238 HPLC 73 73 Hc 

3 Garlic 

(Thailand) 
(AlliJr porrum) 

stem 90 83.5 0 0 HPLC 73 73 Hc 

9 Garlic 

(Tdiwan) 
(Atrium sativum) 

(mature) 
684 (p] OCC 71 71 Rk 

58 Garlic, fresh 

(Australia) 
(ALlilum sativLim) 

bulb 83 59.9 0 10 0 2 OCC 72.1 72 1Rk 

70 Garlic, raw 
(China) 

(ALlium sativun) 

66 89.7 1155 
(960-1350) 

0 OCC 70 70 Rn 

91 Gherkins 

(Netherlands) 
(Cucuens sativa) 

160 27 HPLC 91 91 Hc 

24 Giant swamp taro, raw 

(South Pacific I) 
(Cyrtocperma chamiisonis) 

root 27 5 HPLC 24 24 Mk 

24 Giant swamp taro, raw 

(South Pacific 1) 
(Cyrtosperma chamissonis) 

root 22 4 HPLC 24 24 Hk 
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Carotenoid content of food (9g/lO0 
 edible portion, fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

fl-carot 
(range) 

6-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext 
ref 

Chr 
re 

OM 

24 Giant tdro, raw 

(outh Pacific I) 
root 

0 0 HPLC 24 24 mk 
(Alocasia macrorrhiza) 

24 Giant taro, raw 

(South Pacific 1) 
root 

0 0 HPLC 24 24 k 
(Atocasia macrorrhiza) 

90 Gibto, raw 

(Ethiopia) 200 
33 Spectr 90 90 0 

(Lupinus termit) 

3 Ginger 

(Thailand) 
leaves 38 85.4 1583 26. HPLC 73 73 Mc 

(Zingiber officinale) 
9 Ginger 

9 Talnge 
(Taiwan)

(Zingiber officinate) 
(aue 354 [p] OCC 71 71 Rk 

58 Ginger, fresh 

(Australia) 
root 94 90.4 10 30 0 6 0CC 72.1 72.1 Rk 

(Zingiber officinale) 

70 Ginger, raw 
(China) 

(Zingibar officinale) 

rhizome 
(immature) 99 

60 0 OCC 70 70 Rn 

70 Ginger, raw 

(China)
(Zingibar officinale) 

rhizome 
(mature) 

87 
270 0 OCC 70 70 Rn 

Goa bean(Thaiar) young pod 92 91.7 1139 190 PLC 73 73 Mc 
(Psopthocarpus tetragon.) 

86 Goa beans, fresh 

(Indonesia) 
36 6 HPLC 86 86 Mn 

(Psophocarpus tetragonotob) 

86 Goa beans, dried 

(Indonesia) 
leaves 238 40 HPLC 86 86 Mn 

(Psophocarpus tetragonolob) 

86 Goa beans, boiled 

(Indonesia)
(Psophocarpus tetragonolob) 

Leaves 16 3 HPLC 86 86 Mn 
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Carotenoid content of food (#±g/1OOg edible portian. fresh weight)
 

Ref Food description 
Varety (country) 
(Scientific name) 

Part of plant 
or animal 
(Mat rity) 

EP Mst 
(%) 

a-carot 
(range) 

f-carot 
(range) 

8-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref 

Chr. QM 
ref 

86 Goa beans, steamed 

(Indonesia) 
(Psophocarpus tetragonolob) 

leaves 95 16 HPLC 86 86 Hn 

79 Gogu, raw 

(India) 
(Hibiscus sabdariffa) 

6970 1162 HPLC 79 Hn 

79 Golimittikura, raw 

(India) 

() 

1830 305 HPLC 79 Hn 

85 Grass, green, fresh 

(Croatia) 
() 

7500 36000 [p] OCC 85 85 Rn 

9 Great burdock 

(Taiwan) 
(Arctium Lappa) 

root 

(mature) 
198 [p] OCC 71 71 Rk 

9 Great burdock 
(Taiwan) 

(Arctium Lappa) 

stem 
(mature) 

168 [p] OCC 71 71 Rk 

9 Great burdock 
(Taiwan) 

(Arctium Lappa) 

leaves 
%mature) 

6210 [p] OCC 71 71 Rk 

77 Green beans, boiled (g]
(U C ) 

pods and beans 100 91.0 39 310 0 55 HPLC 77 67 Hk 

(Phaseolus vuLgaris) 

77 Green beans, raw 
(IJ K ) 

(PhaseoLus vutgaris) 

pods and beans 83 90 7 39 310 0 55 HPLC 77 67 Hk 

91 Green cabbage, cooked 

(Netherlands) 
(Brassica oteracea) 

210 35 HPLC 91 91 Hc 

41 Guku, raw 

(Zimbabwe) 
(Bidens piLosa) 

Leaves 10900 3317 OCC 41 41 Rk 

41 Guku, raw 
(Zimbabwe) 

(Bidens pilosa) 

leaves 
(mature) 

32300 5383 OCC 41 41 Rk 
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Carotenoid content of food (r/100g edible portion, fresh weight) 

Ref Food descriptionVariety (countr) 
(ScIentIfic name) 

79 Gunagukura, 
raw 

Part of plantor animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

0-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr 
ref. 

Opq 

40 

79 

(India) 
(Celos a argentae) 
Hairy melon, raw 

(Australia) 
(Benincasa hispida) 
Harichandamkura, raw 

(India) 
() 

f-uit (small) 
(mature) 

98 0 

280 

20 

7050 

0 

47 

1175 

HPLC 

OCC 

HPLC 

79 

72.1 

79 

Hn 

72.1Rk 

Nn 

3 Hed mun-pu 

(Thaitand) 
() 

100 87.5 82 14 HPLC 73 73 Hc 

43 Helencha sak, raw 

leafy type (Bangladesh) 
(Enhydra fLuctuans) 

8200 
01367 

(7950-8660) 
OCC 43 43 Rk 

47 

9 

Herbaceous plant (edible(Vietram) 

(Blumea myriocephata) 

Hibiscus (edible) 
(T3iwan) 

() 
(mature) 

4910 

8286 

[p] 

(p] 

HPLC/OCC 71 

OrC 71 

71 

71 

Hn 

Rk 

3 

THoiplum(Thailand) 

(Spodias spp.) 
Hoo-saew 

(Thailand) 
C) 

leaves 

Leaves 

48 

75 

78.5 

94.5 

1231 

1143 

205 

191 

HPLC 

HPLC 

73 

73 

73 

73 

Hc 

Hc 

3 Horse radish 

(Thailan) 
(Moringa oLeifera) 

leaves 22 84.- 5452 909 HPLC 73 73 c 

3 

83 

Horse radish 

(Thailand) 
(Moringa pterygosperma) 

Huazontte 

pod 51 88.0 114 19 HPLC 73 73 HC 

(Mexico) 
(Chenopodium nuta[liae) 

770 [p] unknown 83 83 0 
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Carotenoid content of food (;;/'00o edible portion. 
4 
resh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant
-ir animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

9-carot 
(range) 

P-crypto 
(range) 

Lutein 
(range) 

Lcopene 
(range) 

Zeaxanth Total 
(range) (range) 

PE Prvic 
method 

Ext. 
ref 

Chr. OM 
ref. 

70 Hyacinth-bean, raw 

(China) 
(Lablab purpurus) 

92 320 0 0CC 70 70 Rn 

70 Hyacinth-bean, raw 

pa-Le green (China) 
tLablab purpurus) 

93 237 0 OCC 70 70 Rn 

86 Indian mlberry, fresh 

(Indonesia) 
(Morinda citrifolia) 

leaves 119 3479 590 HPLC 86 86 Hn 

86 Indian mulberry, steamed 

(Indonesia) 
(Morinda citrifolia) 

Leaves 143 1549 27i HPLC 86 86 Hn 

86 Indian mulberry, boiled 

(Irndonesia) 
(Morinda citrifolia) 

Leaves 298 50 HPLC 86 86 Hn 

86 Indian mulberry, dried 

(Indonesia) 
(Morinda citrifolia) 

Leaves 1280 11413 2014 HPLC 86 86 Hn 

3 Indian mutbery 

(Thailand) 
kModinda citrifolia) 

leaves 79 78.7 2446 408 HPLC 73 73 Hc 

3 Inian penny wort 

(Thailand) 
(CenteLta asiatiza) 

leaves 77 88.5 1422 237 HPLC 73 73 Hc 

80 India-, spinach 

(Nepal) 
(Basella rubra) 

879 147 HPLC 80 80 Hn 

9 Ipil IpiL 

(Taiwan) 
(Leuc. a LeucocephaLa) 

leaves 

(mature) 
6198 [p] OCC 71 71 Rk 

Ivygourd
(Thailand) 

(Coccinia indica) 

55 90.7 4187 698 HPLC 73 73 Hc 

3 Jackfruit 

(Thailand) 

(Artocarpus) 
(unripe) 

47 87.1 tr 0 HPLC 73 73 Hc 
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Carotenoid content of food eI/100g edible Portion, fresh weight) 

Ref Food descriptionVariety (country) 
(Scientific name) 

Part of plantor animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

O-ca-ot 
(range) 

0-crypto 
(range) 

Lutein 
(range) 

L copene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext 
ref 

Chr. 014 
ref. 

9 Japanese hone wort 
(oaiwan) 

(Cryptotaenia japonia) 
(mature) 4266 p] OCC 71 71 Rk 

47 Jute (potherbs) 
(V etnam) 6080 [p] HPLC/OCC 71 71 Hn 

(Corciorus olitorius) 
43 Kachu sak, raw 

Leafy type (Bangladesh) 
(Colocasia antiquorum) 

8000 

(7040-97C0) 
1333 0CC 43 43 Rk 

3 Kaffer tlime 

(Thai ) 
LPaves 50 66.4 1321 220 HPLC 73 73 Hc 

(Citrus hystrix) 

9 Kate 
round (Taiwan)
(Brassica oteracea) 

(mature) 4770 [p] OCC 71 71 Rk 

9 Kale 
9 Kate 

golden (Taiwan)
(Brassica oteracea) 

(mature) 1566 [p3 0CC 71 71 Pk 

9 Kale 
9 Kate 

(Taiwan)
(Bras,;ica oleracea) 

(mature) 2346 [p] 0CC 71 71 Rk 

20 Kale, raw 

(Brazil) 3105 513 HPLL 61 67 2 Rk 
(Brassica oker.cea) 

17 Kale 

(Brazil) 
3040 44C 9680 507 OCC 6t 67 , Rk 

(Brassica oleracea) 
30 Kale, cooked 

(USA) 
(Brassica olera:ea) 

Leaves 

(mature) 
12600 25600 2100 HPLC 30 30 ik 

64 Kale, fresh 

'.inter' (Brazil) 
(B oleracea acephala) 

leaves 

(mature) 

100 - 5700 250 19100 [p] OCC 67 67 8 Rk 

64 Kale, fresh 

'summer' (Brazil) 
(B ceracea acephala) 

leaves 

Oature) 
100 - 5050 200 17150 [p] OCC 67 67.8 Rk 
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Carotenoid content of food (ig/lOOq edible portion, fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Parr of plant 
or animal 
(Maturity) 

EP MWt 
(Z. 

a-carot 
(range) 

6-carot 
(range) 

f-crfpto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext 
ref 

Cir. OM 
ref. 

70 KaLe, Chinese, raw 
(China) 

(Brassica aLboglabra) 

k. 39 1 2335 
(1270-3400) 

0 OCC 70 70 Rn 

90 Kate, Ethiopian, boled 
(Ethiopia) 

(Brassica carinata) 

11250 1875 Soectr 90 90 0 

43 Kalmi sak, raw 
leafy type (8angladesh) 
(ipomoea reptans) 

8300 
(6700-9690) 

1383 OCC 43 43 Rk 

9 Kang kcng 
white cane H K (Taiwan) 
(ipomoea aquatica) 

(mature) 
2178 [p] OCC 71 71 Rk 

9 Kang kong 
large Leaf (Taiwan) 
(Opomoeaaquatica) 

(mature) 
2736 [p] OCC 71 71 Rk 

9 Kang kong 
Improved (Taiwan) 
(pomoea aquatica) 

(mature) 
2616 [p] OCC 71 71 Rk 

9 Kang kong 
(Taiwan) 

(Ipomoea aquatica) 
(mature) 

2838 [p OCC 71 71 Rk 

91 Kapucijner pea, canned 
(Netherlands) 

(Pisum sativum) 

0 j HPLC 91 91 Hc 

47 Kioney bean 
(Vietnam) 

(Phaseotus vulgari:) 

30 110 310 [p] HPLC/OCL 71 71 Hn 

52 Knol-KhoL, raw 
(India) 

(Brassica oLeracea) 

leaves 3526 588 dP.C 52 52 HP 

9 Kohlrabi 
(Taiwan) 

(B(assica oleracea) 
(mature) 

48 [p] OCC 71 71 Rk 

47 Kohlrabi 
(Vietnam) 

(Brassica oLeracea) 

20 [p] HPLC/OCC 71 71 Hn 
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Carotenofa contert of ±oo (pgf1OOg edlbe portLon, fresh weigt)_ 

Ref Food description
Variety (counta 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

O-c~rot 
(ranqe) 

6-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeayanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref. 

Chr. QM 
ref. 

70 Kohlrabi, 

(China) 

iaw Leaves 88.0 4790 0 0CC 70 70 Rn 

(B oleracea gongylodes) 

70 vohlrabi, 

( Ihna) 

raw stem 89 56 0 0CC 70 70 Rn 

(B olt'acea gonjylodes) 
84 KohLr'bi, raw 

(CIS) 
(Brassica o'eracea) 

100 [p] unknown 84 84 -

79 Kuyyala koora, raw 

(India) 
4900 817 HPLC 79 Hn 

(Suaeda moroica) 

3 Kra jew 

(Thailand) 
C) 

flower 60 92.3 51 9 HPLC 73 73 Hc 

87 Kumara, microwaved 

(New Zedland) 
66.8 103 17 HPLC 87 87 Hn 

(Ipomoea batatas) 

87 Ksaara, bakea 

(mew Zealar2 
(Ipomoea batatas) 

66.4 138 23 HPLC 

P 

87 87 Hn 

87 Kumara, raw 

(New Zealand) 
82 71.6 118 20 KPLC 87 87 Hn 

(Ip<omea batatas) 

87 Kumara, boiled 

(Nek Zealand) 

flesh 77.8 70 12 HPLC 87 87 Hn 

(I;imoea batatas) 

87 Kumara, roasted 

(New Zealand) 
68.5 50 8 HPLC 87 87 Hn 

(lpomoea oatatas) 
47 La lot(Vietnam) 

3500 [p] HPLC/OCC 71 71 Hn 

(Piper lolot) 

80 Ladies finger 

(NepaL) 
89 15 HPLC 80 80 Hn 

(Abelmoschus officinalls) 
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Carotenoid rontent of food (g/lOCg edible portion, fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
MX) 

a-carot 
(range) 

f-carot 
(range) 

O-crypto 
(range) 

Lutein 
(range) 

Lycvpene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref 

Chr 
ref 

OM 

31 Lady's fingers, raw 

(Pakistan) 
(Hibiscus esculentus) 

160 27 0CC 71.4 71.1Rz 

31 Lady's fingers, cooked 

(Pakistan) 
(Hibiscus esculentus) 

80 13 0CC 71.. 71 1Rz 

43 Lat sak, cooked Ee] 

leafy type (Bangladesh) 
(Amaranthus gangeticus) 

21500 3583 OCC 43 43 Rk 

13 Lat sak, raw 

leafy type (Bangladesh) 

(Amaranthus gangeticus) 

8000 
(6640-9260) 

1333 0CC 4 43 Rk 

5 Lambsquarters, raw 

(Brit'sh Coluii) 
(Chenopodium album) 

leaves 88 3840 640 HPLC 76.1 76 Hk 

80 Lamb's quarter 

(Nepal) 
(Chenopodium album) 

3334 
556 HPLC 80 80 Hn 

43 Lau .ak raw 

leafy type (Bangladesh) 
(Lageriaria vulgaris) 

6600 
(6200-6940) 

1100 0CC 43 43 Rk 

43 Lau sak, cooked 

leafy type (Bangladesh) 
(Lagenaria vulgarls) 

7721 1287 OCC 43 43 Rk 

3 Lead tree 

(Thailand) 
(Leucaena gtauca) 

tender top 61 79.8 449 75 HPLC 73 73 Hc 

3 Lead tree 

(ThailLand) 
(Leucaena glauca) 

Leaves 58 77.4 2763 461 hFLC 73 73 Wc 

9 Leaf bee9 
(Taiwan) 

(Beta vuLgaris) 

(mature) 978 [p] OCC 71 71 Rk 

34 Leaf ristard 

(Japan) 
(Brassica juncea) 

leaves 4416 7178 21753 [p] HPLC 34 34 Hn 
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Carotenoid content of food (uQIOOQ edibte portion, fresh weight) 

Ref Food description
Variety (country) 
(ScIentific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
%) 

a-carot 
(range) 

6-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

47 Leek 

(Vietnam) 
71
470 [p] HPLC/a 71 71 Hn 

(ALun porrni) 

58 Leek, fresh 
'Elephant' (Australia) 

bulb, stem 83 89 6 110 41 20 18 OCC 72.1 72 1 Rk 

(ALLium ampeLoprasm porrum) 

82 Leek, fresh 
bulbs 

(Egypt) 4160 [p] OCC 71 71 Rn 
AtLium porrum) 

84 Leek,(CIS)raw 
2100 [p] unknown 84 84 -

(A ttum porrum) 

90 Leek, boilter. 

(Ethiopia) 
40 7 Spectr. 90 90 0 

(ACL lun porrum) 

91 Leek, cooked 

(Netherlands' 
860 143 HPLC 91 91 Hc 

(ALL 1i.l,porrum) 

3 Lemon grass 

(Thailand) 
leaves 55 89.5 34 

HPLC 73 7 Hc 
(Cymbopogon cltratus) 

9 Lemon grass 
(Taiwan) (mature) 2208 [p] OCt 71 71 RK 

(Cymbopogon citratus) 

83 Lengua de vaca 
(Mexico) 4100 [p] unknown 83 83 0 

(Pumex crispus) 

90 Lentil, fLourq 

(Ethiopia) 
6630 1105 Spectr. 90 90 0 

(Lens cutLinaris) 

3 Lettuce 

(ThaiLand) 
76 92.5 1039 173 HPLC 73 73 Hc 

(Lactuca sativa) 

1 Lettuce, raw 
Leaf type (Spain) 
(Lactuca sativa) 

Leave-. 

(mature) 
50 95.0 ND 172 ND 340 ND 29 HPLC 74.2 01 hb 
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Carotenoid content of food (iggI00q edibLe portion. fresh weight) 

Ref Food description
Varletj (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

-carot 
(range) 

0-crypto 
(range) 

Lutein 
(ranq,) 

Lycopene 
(range) 

Zeexanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref 

Chr. QM 
ref 

2 Lettuce 
(GtaternaLa) 

(Lactuca sativa) 

1690 282 HPLC 78 78.2 Hn 

1 Lettuce, raw 
iLeberg type (Spain) 
(Lactuca sativa) 

leaves 
(mature) 

88 96.1 ND 48 ND 140 ND 8 HPLC 74.2 01 Hb 

6 Lettuce 
(Malaysia) 

(Lactuca sativa) 

0 97 0 73 0 16 HPLC 71.1 06 Hk 

9 Lettuce 
Grand rapid (Taiwan) 
(Lactuca sativa) 

(mature) 
1410 [p] OCC 71 71 Rk 

9 Lettuce 
(Taiwan) 

iLactuca sativa) 
(mature) 

1626 [p] OCC 71 7 Rk 

9 Lettuce 
prize head (Taiwan) 
(Lactuca sativa) 

(mature) 
1056 [p] OCC 71 71 Rk 

9 Lettuce 
(Taiwan) 

(Lactuca sativa) 

Leaves 
(mature) 

2670 [p] OCC 71 71 RI 

9 Lettuce 
Georgia (Taiwan) 
(Lactuca sativa) 

(mature) 
840 [p] OCC 71 71 Rk 

9 Lettuce 
celtu:e (Taiwan) 
(Lactuca sativa) 

(matu'c) 
2280 [p3 OCC 71 71 Rk 

9 Lettuce 
bLack seeded simpson (Taiwan) 
(Lactuca sativa) 

(mature) 
2250 [p] OCC 71 71 Rk 

26 Lettuce, raw 

(Egypt) 
(Lactuca sativa) 

5 272 46 H)LC 74 74 Hk 

34 Lettuce 
(Japan) 

(Lactuca scariola) 

leaves 2906 4537 10195 (p] HPLC 31, 34 Hn 
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Carotenoid content of food (g/1OOg edible portion, fresh weight) 

Ref Food description
Variety (country) 
(ScIentific name) 

47 Lettuce 

Part of plant
or animal 
(Maturity) 

EP Mst 
() 

a-carot 
(range) 

6-carot 
(range) 

6-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Prir.c. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

(Vietnan) 

(Lactuca sativa) 
1440 (p] HPLC/OCC 71 71 Hn 

44 Lettuce 

(Hungary) 
leaves 

3120 520 HPLC 44 44 mk 
(Lactuca sativa) 

57 Lettuce, fresh 

(Australia) 
leaves 87 95.8 20 60 40 15 OCC 72.1 72 1Rk 

(Lactuca sativa) 

70 Lettuce, raw 

(China) 
100 85.0 

450 0 CC 70 70 Rn 
(Lactuca spp ) 

80 Lettuce 

(Nepal) 408 68 HPLC 80 80 Hn 
(Lactuca sativa) 

79 Lettuce, raw 

(India) 1100 183 HPLC 79 Hn 
(Lactuca sativa) 

90 Lettuce, raw72(Eh a) 
720 

120 Spectr. 90 90 0 

(Lactuca sativa) 
91 Lettuce, raw 

(Netherlands) 420 70 HPLC 91 91 Hc 
(Lactuca sativa) 

57 Lettuce, cos, fresh 

(Australia) 
leaves 72 94.1 10 590 40 103 OCC 72 1 72 1 Rk 

(Lactuca sat.va) 
70 Lettuce, garden, raw 

round-leaved (China) 86 95.3 1420 OCC 70 70 Rn 
(Lactuca sativa capitata) 

84 Lettuce, Leaf, raw 
(CIS) 

(lactuca sativa) 1750 [p] unknown 84 84. 

70 Lettuce, long-leaved, raw 
(China) 

(Lactuca sativa longifolia) 

100 94.6 
940 0 
(400-100) 

OCC 70 70 Rn 
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Carotenoid content of food (Ag1100g edible portion. 
fresh weight)
 

Ref Food description
Variety (cou)itr 
(ScIentific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(X) 

a-carot 
(range) 

0-carot 
(range) 

6-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Prirc. 
method 

Ext 
ref. 

Chr 
ref. 

QM 

57 Lettuce, mignonette, fresh 

(Australia) 

leaves 53 Q. 7 30 520 90 98 OCC 72 1 72 1Rk 

(Lactuca sativa) 

47 Lily flower 

(Vetnam) 750 [p] HPLC/OCC 71 71 Hn 
(HemerocaLlis fuLval) 

9 Lima bean 

(Taiwan) 

pod 

(mature) 
1350 [p] OCC 71 71 Rk 

(Phaseolus Limensis) 

9 Lnd bean 

(Taiwan) 
leaves 

(mature) 
10788 [p) 0CC 71 71 Rk 

(Phaseolus limensis) 

3 Lin-fa 

(Thai land) 
() 

flower 92 92.8 14 2 HPLC 73 73 Nc 

8 Long bean 

(Malaysia) (mature) 

0 412 300 69 HPLC 71 3 06 Hk 

(Vigna sinensis) 

6 Long bean, darK green 

(Malaysia) 
0 569 0 423 0 95 HPIC 71.1 06 Hk 

(Vigna sinensis) 

6 Long bean, Light green 

(Malaysia) 
0 412 0 300 0 69 HPLC 71.1 06 Hk 

(Vigna sinensis) 

3 Lotus 

(Thaialand) 

stem 83 97.0 14 2 HPLC 73 73 Nc 

(Nymphoea pubescens Wild) 

70 Lotus, raw 

(China) 

rhizomie 90 43 0 0CC 70 70 Pn 

(NeLumlbo nucifera) 

3 Lotus buds 

(Thailand) 

88 96.0 72 12 HPLC 73 73 Nc 

(Oymphoea pubescens Wild) 

3 Luk ka sung 

(Thailand) 

21 71.4 0 0 HPLC 73 73 Hc 

() 
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Carotenoid content of food (ag/iOOg edible portion. fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

f-carot 
(range) 

0-crypto 
(range) 

Lutcin 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
[range) (range) 

RE Princ. 
method 

Ext 
ref. 

Chr 
ref. 

QM 

3 Luk nun 
(Thailand) 
() 

(young) 
72 91 7 9 2 HPLC 73 73 Hc 

3 Luk wai 
(Thailand) (unripe) 

86 64 1 52 9 MPLC 73 73 Hc 

(Calamus ornatus) 
3 Luk yang pa, yellow 

(Thailand) 
37 79.5 1024 171 HPLC 73 73 Kc 

) 

3 Luk yang, purple 

(Thailand)
() 

51 83.6 0 0 KPLC 73 73 mc 

3 Luk yee 

(Thailand) 
() 

83 63.6 85 14 HPLC 73 73 Hc 

9 Madeira vine 
(Taiwan ) 
() 

(mature) 1560 [p] OCC 71 71 Rk 

34 Maize 

(Japan) 
leaves 6945 5139 13890 [p] HPLC 34 34 Hn 

(Zea mays) 

47 Maize 
(Vietnam) 540 [p] HPLC/OCC 71 71 Hn 

(Zea mays) 

86 Maize, fried 

(Indonesia) 
Leaves 36 6 HPLC 86 86 Hn 

(Zea mays) 

86 Maize, dried 

(Indonesia) 
leaves 191 32 HPLC 86 86 Fn 

(Zea mays) 

86 Maize, Tresh 

(Indonesia) 
119 191 42 HPLC 86 86 Hn 

(Zea mays) 

86 Maize, steamed/grilled 

(Indonesia) 
leaves 12 2 HPLC 86 86 Hn 

(Zea mays) 
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Carotenoid content of food (Ug/100g edible Portion, fresh weight)
 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

6-carot 
(range) 

6-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

3 Makok nam 56 85 0 142 24 HPLC 73 73 Hc 
(Thailand) 

(Sapondias sp ) 

2 Malabar gourd 2190 365 HPLC 78 78.2 Hn 
(Guatemala) 

(Cucurbita ficifolia) 

9 Malabar spinach 

green (Taiwan) (mature) 
2586 (p] 0CC 71 71 Rk 

(Basella alba) 

9 Malabar spinach 

(Taiwan) (mature) 
3600 [p] OCC 71 71 Rk 

(Basella alba) 

2 Malanga 4420 737 HPLC 78 78 2 Hn 
(GuatemaLa) 

(Xanthosoma vioLacium) 

9 Malaunggay 

(Taiwan) (mature) 
6480 [p) 0CC 71 71 Rk 

(Morirga oleifera) 

9 MaLaunggay 

(Taiwan) 
pod 

(mature) 
0 [p] OCC 71 71 Rk 

(Moringa oLeifera) 

9 Malaunggay 

(Taiwan) 
Leaves 

(mature) 
5790 [p] OCC 71 71 Rk 

(Moringa oLeifera) 

70 Mallow, raw 
(China) 

(MaLva spp.) 

77 91.4 6356 
(1770-8980) 

0 OCC 70 70 Rn 

83 Mava 
(Mexico) 

6150 [p] unkno,n 83 83 0 

(MaLva parviftora) 

86 Mangkokan, fresh 

(Indonesia)
() 

leaves 120 2240 384 HPLC 86 86 Hn 

86 Mangkokan, dried leaves 960 11200 1950 HPLC 86 86 Hn 
(Indonesia) 

) 
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Carotenoid content of food (ag/1OO edible Portion, fresh weight) 

Ref Food description
Variety (coLntry) 
(Scientific name) 

Part of plan:oi animaL 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

B-carot 
(range) 

-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref 

Chr. CM 
ref 

86 Mangkokan, boiled 

(Indonesia) 
() 

Leaves 
631 105 HPLC 86 86 Hn 

86 Mangkokan, steamed 

(Indonesia)
() 

Leaves 
440 73 HPLC a6 86 Hn 

3 Mdngo 

(Thailand)
(Mang.fera indra) 

(ripe) 
69 81.8 o73 112 HPLC T3 73 Hc 

3 Mango 

Noi (Thailand) (ripe) 
79 83.3 99 17 HPLC 73 73 Hc 

(Mangifera indica) 
3 Mango 

Nam-dok-mai (Thailand) (ripe) 
70 80.3 770 128 HPLC 73 73 Hc 

(Margifera indica) 
3 Mango 

Yai kram (Thailand) (ripe) 
60 77.6 931 155 HPLC 73 73 Hc 

(Mangifera indica) 
3 Mango 

Leb-fne-nang (Thailand) (ripe) 
69 82.7 110 

18 HPLC 73 73 Hc 
(Mangifera indica) 

3 Mango 

Pung (Thailand) 
(Ma.,,ifera indica) 

(ripe) 
84 88.5 809 135 HPLC 73 73 Hc 

3 Mpngo 

Ok-rong (Thaitand)
(Mangifera indica) 

(ripe) 
68 81.6 108 18 HPIC 73 73 Hc 

3 Margo 

Sam-ru doo (Triailand) (ripe) 
52 74.2 728 

121 HPLC 73 73 Hc 
(Mangifera indica) 

3 Mango 

Pa (Thailand)
(Mangitera indica) 

(ripe) 
44 81.3 42 7 HPLC 73 73 Hc 

3 Mango 

Kai (Thailand)
(Mangifera indica) 

(ripe) 
56 83.1 386 64 HPLC 73 73 Hc 
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Carotenold contert of food (ag/1OOg edibte portion, fresh weight)
 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

f-carot 
(range) 

f-crypto 
(range, 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Tntal 
(range) (range) 

RE Princ. 
method 

Ext 
ref. 

Chr. 9 
ref. 

3 Mango 

Kaew sa-wel (Thailand) 
(Mangifera indica) 

(unripe) 

70 80 1 191 32 HPLC 73 73 Hc 

3 Mango 

Kaew (Thailand) 
(Mangifera indica) 

(ripe) 

67 84.4 953 159 HPLC 73 73 Hc 

3 Mdngo 

Ka-sem (Thailand) 
(Mangifera indica) 

(ripe) 
84 83.0 981 164 HPLC 73 73 Hc 

3 Mango 

Him-ma-parn (Thailand) 
(Aangfera indica) 

(ripe) 
44 88.1 16 3 HPLC 73 73 Hc 

3 Mango kaew 

(Thailand) 
(Mangifera indica) 

leaves 35 76 5 186 31 HPLC 73 73 Hc 

34 Maple 

(Japan) 
(Acer palmatum) 

leaves 11497 12855 31584 [p] PPLC 34 34 Hn 

3 Mark-kai-kaw 

(Thailand) 

() 

40 84.8 916 153 HPLC 73 73 Hr 

3 Mark-kang-kom 

(ThaiLand) 
() 

71 75.6 73 12 HPLC 73 73 Hc 

3 Mark-pee-puan 

(Thdiland) 

) 

45 91.3 3 1 HPLC 73 73 Hc 

59 Marrow, fresh 

rough skin (Australia) 
(Cucurbita pepo ovifera) 

pulp, seeds 79 94.6 20 20 60 11 OCC 72.1 72 1 Rk 

59 Marrow, fresh 

smooth skin (Pustratlia) 
(Cucurbita pepo ovifera) 

pulp, seeds 77 93.0 10 30 0 6 OCC 72.1 72 1 Rk 

84 Marrow, 

(CIS) 
) 

raw 30 [p] unknown 84 84 -

119
 



Carotenoid content of food (IgIO0 
edbte portion, fresh weigt)
 

Ref Food descriptionVariety (countr) 
(Scientific name) 

Pait of plantor animal 
(Maturity) 

EP M~t 
(%) 

a-carot 
(range) 

P-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext 
ref 

Chr 
ref 

OM 

84 Marrow 
'caviar' (CIS) 

() 
920 Ip] unknown 84 84 

52 Mayatu, raw(IndLa) 
303004 501 HPLC 52 52 HK 

(BaseLta rubra) 
3 Ma-eok 

(Thailand) 
92 82.5 978 163 HPLC 73 73 Hc 

(Sotanumnajus) 
3 Ma-hard 

(Thailand) 
() 

89 79.4 814 136 HPLC 73 73 Hc 

3 Ma-toom 
(Thailand) Leaves 44 76 0 953 159 HPLC 73 73 Hc 

(Aegte narmetos) 
3 Ma-toon 

(ThaiLa 
() 

r0 
53 65.3 0 HPLC 73 7 HC 

3 Ma-yom 

(Thailand) 
Leaves 66 76.1 9974 

1662 HPLC 73 73 Hc 
(Cicca acida) 

3 Ma-ym 

(Thailand) 
86 90 8 5 HPLC 3 73 Hc 

(Cicca acida) 
86 Melinjo, stewed/boitLed 

(Indonesia)
(Gnetum gnemon) 

Leaves 619 309 
105 HPLC 86 W Hn 

86 Metinjo, boiled 

(Indonesia) 
Leaves 

169 28 HPLC 86 86 Hn 
(Gnetmn gnemon) 

86 MeLinjo, dried 

(Indonesia) 
Leaves 168 7168 1209 HPLC a6 86 Fn 

(Gnetui gnemon) 
86 Melinjo, fresh 

(Indonesia) 
Leaves 238 3526 608 HPLC 86 86 Hn 

(Gnetum gnemon) 
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Carotenoid content of food (aQ/lOOq edible po-tion, fresn weight)
 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

8-carot 
(range) 

B-crypto 
(range) 

Lutein 
(range) 

Lycopenc 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref. 

Chr. OM 
ref. 

1C Mentruz, raw 
(B-azil) 

(Lepidium pseudooaiymum) 

leaves 
(matire) 

8500 100 2850n 1417 OCC 67 67.7 Rk 

52 Methi, raw 
(India) 

(Trigonelta foenum) 

6421 1070 HPLC 52 52 Hk 

2 Mint 
(Guatemala) 

(Mentha citrata, 

9110 0 1518 HPLC 78 78.2 Hn 

3 Mint 
(Thaitand) 

(Mentha cordifolio) 

Leaves 63 87.9 3230 538 HPLC 73 73 Hc 

9 Mint 
(Taiwan) 

(Mentha arvensis) 
(mature) 

4440 [p] OCC 71 71 Rk 

47 Mint 
(Vietnam) 

(Mantha aquatica) 

4100 [p] HPLC/OCC 71 71 Mn 

47 Mint 
(Vietnam) 

(Hentha aquatica) 

4220 [p] HPLC/OCC 71 71 Hn 

80 Mint 
.epat) 

(Mentha iguatca) 

3677 613 HPLC 80 B0 Hn 

6 Mint leaves 
(Malaysia) 

(Mentha arvensis) 

0 4836 0 1701 0 806 HPLC 71 1 06 Hk 

79 Mint/pudina, raw 
(India) 

(Mentha arvensis) 

5480 913 HPLC 79 Hn 

43 Motor sak, raw 
Leafy type (Bangtddesh) 
(PisUr -ativum) 

8900 
(7800-9920) 

1483 OCC 43 43 Rk 

43 Motor saK, cooked [e] 
leafy type (Bangladesh) 
(Pisun satvum) 

7960 1327 OCC 43 43 Rk 
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Carotenoid content of food (eq/1OOg edible portion, fresh weight) 

Ref 

43 

Food descriptionVariety (Countr) 
(Scientific name) 

Mula sak, raw 
leafy type CBangladesh) 

'Raphanus sativus; 

Part of plantor animal 
(Maturity) 

EP Mst 
(%) 

a caret 
(range) 

6-carot 
(range) 

6300 
(5680-7640) 

4-crypto 
(range) 

Lutein 
(range) 

Lvcopene 
(range) 

Zeaxanth TotaL 
(range) (range) 

RE 

1050 

Princ. 
rthod 

OCC 

Ext 
ref. 

43 

Chr. OM 
ref. 

43 Rk 

43 Muta sak, cooked [e] 

79 

Leafy type (Bangladesh) 
(Raphanus sativus) 

Multa thotakura, raw 

5100 850 occ 43 13 RK 

79 

(India) 
(Amaranthus 3pinosus) 

ullangantikura, raw 

(India) 

10800 

1430 

IWO 

238 

HPLC 

HPLC 

79 

79 

Hn 

Hn 

70 Mung bean, raw 

(China) 
(Vigna spp ) 

sprouts 99 
-30 
0 OCC 70 70 Rn 

47 Mung bean, green 

9 

(Vietnam)
(Phaseotus au, eus) 

Mungbean 

230 Ip HPLCfOCC 71 71 Hn 

'a1 wan)
(Vigna radiata) 

(mature) [p] Occ 71 71 Rk 

57 Muhroom, fresh 

Button type (Australia) 
(Agaricus bisporus) 

whole 100 91.3 20 20 0 OCC 72.1 72 1 Rk 

57 

87 

Mushroom, fresh 

Unb-ella type (Australia) 
(AgarlLs bisporus) 

Mjshroooi, raw 

(New Zealand) 
(Agaricus bisporus) 

whole 100 92.6 

97 93.3 

10 

0 

20 

10 

0 OCC 

HPLC 

72 1 

87 

72 1Rk 

87 Hn 

9 ML tard 

9 

(Taiwan) 
(Brassica jun~ea) 

Mustard 

(mature) 1656 [pi OCC 71 71 Rk 

Shoi-ban (Taiwan) 

(Brassica juncea) 

(mature) 780 [p] OCC 7. 71 Rk 
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Carotenoid content of food (g/V100q edibLe portion, fresh weight) 

Ref Food description
Variety (country) 
(Sc enti1c Pame) 

Part o' plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

0-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(,ange) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref. 

Chr. OM 
ref. 

40 Mustard cabbage, 

(Australia) 

raw leaf stem 

(mature) 

94 140 1550 40 274 OCC 72.1 72.1 Rk 

(Brassica juncea) 

70 Mustard greens, raw 88 92 9 2460 3 OCC 70 70 Rn 
(China) 

(Brassica juncea) 

80 Mustard leaves 

(Nepa) 
1604 

67 HPLC 80 80 Hn 
(Brassica compestris) 

3 Mustard, green 

(ThaiLand) 

stem 88 94.0 76 13 HPLC 73 73 Hc 

(Brassica juncea) 

3 Mustard, green 

(Thailand) 
leaves 68 93 9 1295 216 HPLC 73 73 Hc 

(Brassica jurcea) 

9 Mustard, pickle 
1398 [p] OCC 71 71 Rk 

(Taiwan) (mature) 
(Brassica 2uncea) 

3 Ndre 

(ThaiLand) 
() 

69 95°8 162 27 HPLC 73 73 Hc 

3 Neem flower 53 70.1 524 87 HPLC 73 73 Hc 
(Thai'and) 

(Az-adirachta indica) 

3 Neem Leaves 53 70.2 4667 778 HPLC 73 73 Mc 
(Thailand) 

(Az-adirachta indica) 

2 Nightshade 

(Guatemala) 
19510 0 3252 HPLC 78 78.2 Hn 

(SoLanum americanuim) 

4 Nightshade, raw 

(Guatemala) 

'eaves 

(ature) 

86.9 3600 600 HPLC 71 75.1 Hk 

(SoLanun americanum) 

4 Nightshade, cooked 

(Guatemala) 
leaves 

(mature) 

87.5 ND 0 HPLC 71 75.1 mk 

(SoLanun americanum) 
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Carotenoid content of food (gq/1OOq eoibLe portion fresh weilqt) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 

(M) 
a-carot 

(range) 
f-carot 

(irnge) 
6-crypto 

(range) 
Lutein 

(range) 
Lycopene 

(range) 
Zeaxanth Total 
(range) (range) 

RE Princ. 

method 
Ext 

ref. 
Chr 

ref 
OM 

83 Nopat (ChLodides) 

(Mexico) 250 [p] unknown 83 83 0 
(Opuntia Spp ) 

43 Nunia s k, raw 

Leafy type (Bangladesh) 
(Poltutaca oLera:ea) 

5400 

(5050-5760) 
900 OCC 43 43 Rk 

3 Okra 

(Thailand) 

fruit 88 91.9 116 19 HPLC 73 73 He 

(Hibiscus escutentus) 
9 Okra 

Lucky five (Taiwan) (mature) 288 (p] OCC 71 71 Rk 

9 
(Hibiscus eseulentus)
Okra 

9Okra 
So.l,, sea (Taiwan) (mature) 

270 (p] 0CC 71 71 Rk 
(Hibiscus escuLentus) 

59 Okra, fresh 

CTenson Spir-tess (Australia) 

whole fruit 74 88.3 20 100 40 22 OCC 72 1 72.1 Rk 

(Hibiscus escutentus) 

3 Olive ceyLon 

(Thailand) 
82 83.3 98 16 NPLC 73 73 He 

(Canarrium aLbum) 

84 Olive, green, preserved 
(CIS) 150 [p] unknown a4 a4 

(OLea europaea) 

1 Onion, cooked (38 min) 

(Spain) 

bulb (peeled) 

(mature) 

89 93.2 ND 3 ND 5 ND tr 1 HPLC 74.2 01 Hb 

(AL Liumicepa) 

1 Onion, raw 

(Spain) 

bulb (peeled) 

(mature) 

89 90.9 NO I ND 2 ND tr 0 HPLC 74 2 01 Hb 

(Atium cepa) 

3 Onion 

(ThaiLand) 

flower 100 94.2 431 72 HPLC 73 73 He 

(Attium cepa) 

3 Onion 

(Thailand) 

75 83.1 0 0 HPLC 73 73 He 

(AtLium cepa) 
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Carotenoid content of food (Wg1OOq edible portion, fresh weight) 

Ref Food description
Va,iety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

fl-carot 
(range) 

A-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

79 Onion, raw 

(India) 
Leaves 4920 

820 HOLC 79 Hn 
(AItiui cepa) 

82 Onion, fre,h 
(Egypt) 

green Leaves 
7000 [p) CCC 71 71 Rn 

(AttLium cepa) 

87 Onion, raw 

(New Zealand) 
flesh 87.9 0 HPLC 67 87 Hn 

(A itiumcepa) 

87 Onion, raw 

, Pukekohe Longkeeper (New Zealand) 
87.7 0 0 0 MPLC 87 87 Mn 

(ALILln cepa) 

47 Onion fragant 
(Vietnam) 2850 [p] HPLC/OCC 71 71 Hn 
(ALl um odorum) 

70 Onion, Chinese, raw 

(China) 
88 87.9 1460 0 CC 70 70 Rn 

(ALLium chinense) 

70 Onion, Welsh, raw 
short variety (China) 
(Atium fistuLosum) 

80 91.8 1870 

(1600-2140) 

0 OCC 70 70 Rn 

70 Onion, Welsh, raw 
tall variety (China) 79 91.6 

1243 0OCC 70 70 Rn 
(ALiuin fistulosup) (800-1330) 

58 Onion, brown, fresh 

'Cream GoLd' (Australia) 
bulb 82 90.8 20 0 0 2 0CC 72.1 72.1 Rk 

(A Liui cepa) 
70 Onion, common, raw 

(China) bulb 86 88.7 0 0 OCC 70 70 Rn 
(ALLium cepa) (tr-20) 

3 Onion, green 
(Thailand) 

(ALiLum ascalonicum) 

stem 
(young) 

83 91.2 447 75 MPLC 73 73 Mc 

58 Onion, spring, fresh 

sprIng (Australia) 
(ALL1un cepa) 

stem, bulb 78 90.5 10 610 20 104 0C 72.1 72.1 Rk 
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Carotenoid content of food (pg/lOOg edible portion. fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(X) 

a-carot 
(range) 

p-c:-ot 
(ranae, 

f-crypto 
(range) 

lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range, 

PE Princ. 
mcthod 

Et. 
ref. 

Chr. OM 
ref. 

58 Onion, white, fresh 

'White Spanish' (Australia) 
(Alt um cepa) 

b~Lb 80 90.1 0 10 0 2 OCC 72 1 72.1 Rk 

84 Onion, yellow, raw 

(CIS) 
0 (p] unknown 84 

3 Orange 

(Thaitdnd) 
(Citrus sinensis) 

75 84.1 71 12 HPLC 73 73 Hc 

9 Pal Tsai 

Fong-shan (Ta~win) 
(Brassica campestris) 

(mature) 
1146 (p] OCC 71 71 Pk 

9 P3-Tsa, 

Ji-Tan-Gun (Taiwan) 
(Brassica campestris) 

(mature) 
2430 [p] OCC 71 71 Rk 

9 Pai-Tsai 

(Taiwan) 
(Brassica campestris) 

(mature) 
1080 [p] OCC 71 71 Rk 

9 Pal-Tsai 

golden (Taiwan) 
(Brassica cairipestrs) 

(mature) 
1188 [p] OCC 71 71 Rk 

9 Pai-Tsal 

Native (Taiwan) 
(Brassica campestris) 

(mature) 
696 [p] OCC 71 71 Rk 

3 Pak vra-done 

(Thailand) 
(Coreya arborea) 

flower 57 81.0 403 67 HDLC 73 73 Hc 

3 Pak Kra-done 

(Thailand) 
(Careya arborea) 

54 73.5 971 162 HPLC 73 73 Hc 

3 Pak chee taos 

(Thailand) 
(Anethum graveolens) 

49 88.1 1713 286 HPLC 73 73 Hc 

3 Pak e-hin 

(Thailand) 

() 

78 93.7 1653 276 HPLC 73 73 Hc 
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Carotenoid content of food (ag/lOOg edibLe portion. fresh weight)
 

Ref 

3 

Food description
Variety (country) 
(Scientific name) 

Pak e-Lum 

(Thailand)
() 

Part of plant 
or animal 
(Maturity) 

EP 

37 

Mst 
(%) 

80 5 

a-carot 
(range) 

B-carot 
(range) 

1454 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE 

242 

Princ. 
method 

HPLC 

Ext. 
ref 

73 

Chr. QM 
ref. 

73 Mc 

3 Pak hob-heb 

(Thai land)
() 

65 95 1 1027 171 HPLC 73 73 Hc 

3 Pak hJa-ting 

(Thailand) 
() 

81 76.6 499 83 HPLC 73 73 vc 

3 Pak kad 

(Thailand) 
() 

41 87.8 3708 618 HPLC 73 73 Hc 

3 Pak kang-kom 

(Thailar) 
() 

85 93.6 48 8 HPLC 73 73 Hc 

3 Pak kang-som 

(ThaiLard) 
() 

42 87.4 747 125 HPLC 73 73 Hc 

3 Pak kan-tong 

(Thaitand) 
() 

41 86.6 4175 696 KPLC 73 73 ic 

3 Pak ka-ya 

(Thailand) 
() 

45 79.0 930 155 HPLC 73 73 Hc 

3 Pak ka-yang 

(Thailand) 
(Lirnophita aromatica) 

52 91 3 218 36 HPLC 73 73 Hc 

3 Pak kot-kan 

(Thailand)
() 

50 84.7 503 84 HPLC 73 73 Hc 

3 Pak Lin-fa 

(Thaitand) 
() 

90 84.2 224 37 HPLC 73 73 Hc 

3 Pak tin-mai 

(Thailand) 

() 

31 81 0 5121 854 HPLC 73 73 hc 
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Carotenoid content of food (g/10O edible Portion, fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

fl-carot 
(range' 

P-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. ON 
ref. 

3 Pak [in-pee 

(Thailand) 
47 90.8 ?0l 651 HPLC 73 73 Hc 

() 

3 Pak meg 

(Thailand) 
48 81.1 536 89 HPLC 73 73 Hc 

(Syzygilm gratum wall) 

3 Pak mued 60 80.0 1384 231 HPLC 73 73 Hc 
(Thailand) 
() 

3 Pak narm 70 94.2 268 45 HPLC 73 73 Hc 
(Thailand) 

(Lasia spinosa) 

3 Pak nor 

(Thailand) 
55 95.1 1192 199 HPLC 73 73 Hc 

() 

3 Pak om-am 
(Thailand) 

57 86.6 2644 441 HPLC 73 73 Hc 

() 

3 Pak pae 72 92.8 414 69 HPLC 73 73 Hc 
(Thailand) 
() 

3 Pak paew 

(Thailcnd)
() 

43 81.4 3981 664 HPLC 73 73 Pc 

3 Pak pai 

(Thailand) 
89 94.9 4 1 HPLC 73 73 Hc 

() 

3 Pak pong 

(Thailand) 
84 95.0 1063 177 HPLC 73 73 Hc 

() 

3 Pak sai 

(Thailand) 
27 86.9 5076 846 HPLC 73 73 Hc 

() 

3 Pak sarb 53 82.5 1925 321 HPLC 73 73 Hc 
(Thailand) 
) 
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Carotenoid content of food (g/lOq edibLe portion, fresh weight)
 

Ref Food description
Variety (country) 
(Scier,tific name) 

Part of plant
or animaL 
(Matur~ty) 

EP Mst 
(M) 

a-carot 
(range) 

O-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext 
ref. 

Chr 
ref. 

OM 

3 Pak sean 

(Thailand) 
55 91.8 6269 1045 HPLr 73 73 Hc 

(Crataeva roxburghii) 

3 Pak sean, pIcKied 

(Thailand) 
60 90.0 2214 

369 HPLC 73 73 Hc 
(Crataeva roxburghii) 

3 Pak tiew 

(Thailand) 
57 80.8 2034 

339 HPLC 73 73 HC 
(CratoryLon sp.) 

3 Pak tob-noi 

(Thai Land) 
() 

33 92.6 1773 
296 HPLC T3 73 Hc 

3 Pak wan 

(Tha Land) 
60 92.0 592 

99 HPLC 73 73 Hc 
(MarsiLea crenata) 

3 Pak whan (ban) 

(Thailand) 
43 82.5 3097 516 HPLC 73 73 Nc 

(Sauropus albican) 

43 Pabang sak, cooked [el 
leafy type (Bangladesh) 4750 

792 OCC 43 43 Rk 
(Spinacea oLeracea) 

43 Palang sak, riw 
Leafy type (Bangladesh) 
(Spinacea oLeracea) 

6400 
(5040-7690) 

1067 0CC 43 43 Rk 

3 Pang-pui 

(ThaiLand) 
() 

48 87.9 366 
61 HPLC 73 73 HC 

79 Panpandlak-a, raw 

(India)
() 

1280 213 NPLC 79 Hn 

3 Papaya 

(Thailand) (ripe) 
71 87.4 1043 174 hPLC 73 73 Nc 

(Carica papaya) 

86 Papaya, boiled 

(Indonesia) 
leaves 1143 '91 HPLC 86 86 Hn 

(Carica papaya) 
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Carotenoid content of food (eg/lOOg edible portion. fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

8-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. ON 
ref. 

86 Papaya, dried 

(Indonesia) 

leaves 1493 15573 2725 HPLC 86 86 Hn 

(Carica papaya) 

86 Papaya, fresh 

(Indonesia) 

leaves 336 7392 1261 HPLC 86 86 Hn 

(Carica papaya) 

86 Papaya, boiled 

(Ondone-ia) 

leaves 24 1143 193 HPLC 86 86 Hn 

(Carica papaya) 

6 Papaya shoots 

(Mataysia) 
0 1829 0 821 0 305 HPLC 71.1 06 Hk 

(Carica papaya) 

6 Paprika, Bell 

(Malaysia) 

pepper 0 267 0 223 0 45 HPLC 71 1 06 Hk 

(Capsicum annuum) 

50 Paprika, black 

(Hungary. Szente) 

fruit 

(stage 3) 
378900 0 HPLC 50 50 Hk 

(Capsicum annuum) 

50 Pdprika, black 

(Hungary. Szente) 

fruit 

(stage 1) 
43500 0 HPLC 50 50 Hk 

(Capsicum annuum) 

50 Paprika, black 

(Hungary, Szente) 

fruit 

(stage 2) 
162000 0 HPLC 50 50 Hk 

kCapsicum annuum) 

50 Paprika, black 

(Hungary, Szente) 

fruit 

(stage 5) 
;60o00 0 HPLC AO 50 Hk 

(Capsicum onnuum) 

50 Paprika, black 

(Hungary, Szente) 

fruit 

(stage 4) 
'53900 0 HPLC 50 50 Hk 

(Capsicum annuum) 

50 Paprika, black 

(Hungary. Szente) 

fruit 

(stage 6) 
!211000 0 HPLC 50 50 Hk 

(Capsicun annuum) 

2 Parsley 

(Guatemala) 
5290 882 HPLC 78 78.2 Hn 

(Petroselinum crispu) 
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Carotenoid content of food (eg/lOOq edible porton. fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

4-carot 
(range) 

O-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref. 

Chr. OM 
ref. 

18 Parsley, dried 

(Dornincan Relub) 
(Petroseinum crispui) 

41 9 132 2110 363 HPLC 74 - Hn 

57 Parsley, fresh 

(Australia) 
(PetroseLinum crispui) 

leaf 45 89 0 4850 4850 80 1238 OCC 72 1 72 1 Rk 

57 Parsley, fresh 

Continental (Australia) 
(P crispuur neapolitanum) 

leaf 64 89.2 40 3E10 250 661 OCC 72.1 72 1 Rk 

84 Parsley, raw 
(CIS) 

(Petroselinuin crispui) 

5700 [p] unknown 84 84 

58 Parsnip, fresh 

(Australia) 
(Pastinaca sativa) 

root 83 83 4 20 20 0 5 0CC 721 72 1Rk 

84 Parsnip 

(CIS) 
(Pastinaca sativa) 

root 
20 (p] unknown 84 84 -

43 Pat sak, raw 

leafy type (Bangladesh) 
(Chorchorus capsularis) 

10000 

(8290-11800) 
1667 OCC 43 43 Rk 

9 Peanut 

(Taiwan) 
(Arachis hypogaea) 

(mature) 
0 (p3 0CC 71 71 Rk 

31 Peas, cooked 

(Pakistan) 
(Pisum s3tivum) 

160 27 OCC 71 4 71 1Rz 

31 Peas, raw 

(Pakistan) 
(Pisum sativum) 

260 43 OCC 71.4 71 1 Rz 

26 Peas, raw 

(Egypt) 
(Pisumi bativum) 

22 415 71 HPLC 74 74 Hk 

59 Peas, fresh 

(Australia) 
(Pisum sativum saccharatun) 

seed, pod 96 87.6 10 190 10 33 OCC 72.1 72 1 Rk 
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Carotenoid content of food (jgL/lOOg edible portion, fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

f-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. ON 
ref. 

91 Peas, frozen, cooked 

(Netherlands) 330 
55 HPLC 91 91 Hc 

(Pisum sativum) 

91 Peas, canned 

(Netherlands) 
340 

57 HPLC 91 91 He 
(Pisu sativum) 

96 Peas, boiled 

(Australia) 
0 380 70 70 HPLC 96 96 Hn 

(Pisum sativum) 

70 Peas, common, raw 

(China)
(Pisum sativum sativum) 

40 
213 OCC 70 70 Rn 

70 Peas, common, raw 
large (China) 

47 
330 OCC 70 70 Rn 

(Pisum sativun sativum) 

70 Peas, commor, raw 

(China) 
(Pisum sativum sativum) 

sprouts 47 1590 0 CC 70 70 Rn 

21 Peas, green, fresh 
(USA) (ripe) 1480 [c] OCt 21 21 Rn 

(Pisui sativum) 

44 Peas, green 

Jof (Hungary) 220 
37 HPLC 44 44 Hk 

(Pisurisativum) 

85 Peas, green, boiLed/canned 
(Croatia) 290 [p] OCC 85 85 Rn 

(Pisuri sativum) 

84 Peas, green, drained(CIS) 500 [p] unknown 84 84 

(Pisun sativum) 

84 Peas, green, preserved(CIS) 300 [p] unknown 84 84 

(Pisun sativum) 

84 Peas, green, raw 
(CI_) 400 [p] unknown a4 

(Pisum sativun) 
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Carotenoid content of food (Ug/100g edible portion. fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

#-carot 
(range) 

B-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext 
ref 

Chr. OM 
ref. 

85 Peas, green, fresh 
(Croatia) 

(Pisum sativum) 
360 [p] OCC 85 85 Rn 

87 Peas, green, frozen, wicooked 
(New Zealand) 

(Pisum sativum) 

100 77.5 0 311 52 HPLC 87 87 Hn 

87 Peas, green, raw 

(New Zealand) 
(Pisum sativum) 

41 77.1 0 311 52 HPLC 87 87 Hn 

87 Pers, green, frozen, boiled 
(New Zealand) 

(Pisum sativumn) 

280 47 HPLC 87 87 Hn 

87 Peas, green, boled 
(New Zealand) 

(Pisum sativum) 

280 47 HPLC 87 87 Hn 

87 Peas, green, canned 

(New Zealand) 
(Pisum sativum) 

280 47 HPLC 87 87 Hn 

96 Peas, green, raw 
(Australia) 

(Pisum sativum) 

0 400 50 100 HPLC 96 96 Hn 

6 Pegaga gajah 
(Malaysia) 

(Hydrocotyle javanica) 

0 3840 0 1305 0 640 HPLC 71 1 06 mk 

63 Peppr, Mexican, fresh 
Verde (Mexico, Hermosi) 
(Capsicum ar~iuum) 

flesh 
(immature) 

92.4 20 170 2 30 HPLC 74 3 75 Hk 

63 Pepper, Mexican, 'resh 
Serrano (Mexico, Hermosi) 
(Capsicum annuum) 

flesh 
(immature) 

88.4 17 510 4 87 HPLC 74.3 75 Hk 

63 Pepper, Mexican, fresh 
Jalapefio (Mexico, Hermosi) 
(Capsicum annuum) 

flesh 
(immature) 

91.5 53 376 ND 67 HPLC 74 3 75 Hk 

63 Pepper, Mexican, fresh 
PobLano (Mexico. Hermosi) 
(Capsicum annuum) 

flesh 
(inmature) 

90.4 110 599 7 110 HPLC 74.3 75 Hk 
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Carotenoid content of food (APIQOOq edible portion, fresh weight) 

Ref Food descripton
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

B-carot 
(range) 

6-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref. 

Chr. OM 
ref. 

63 Pepper, Mexican, fresh 

Caribe (Mexyco Hermosi) 

flesh 

(mmature) 

91 6 ND 13 ND 2 HFLC 74 3 75 Hk 

(Capsicumn annuzn) 

3 Pepper, fresh 

(Thailard) 

90 83 2 172 29 HPLC 73 73 Hc 

(Piper nigrum) 

1 Pepper, green, 

(Spaln) 

cooked (25 min) fruit no seeds 95 

(mature) 

94.1 ND 255 ND 377 ND 43 HPLC 74.2 01 Hb 

(Capsicu arinuum) 

1 P-pper, green, 

(Spain) 

raw fruit, no seeds 95 

(mature) 

92 6 ND 205 ND 341 ND 34 HPLC 74.2 01 Hb 

(Capsicurm annuum) 

26 Peppe-, green, raw 

(Egypt)
(Capsicum annuum) 

101 472 
87 PLC 74 74 Hk 

4- Pepper, green 

Szegedi-20 (Hungary) 
1440 

240 HPLC 44 44 k 
(Capsicum annuum) 

44 Pepper, green 

BeLt-boy (Hungary) 

880 147 HPLC 44 " Hk 

(Capsicum annuum) 

44 Pepper, green 

Angeti emtLike (Hungary) 
1560 260 HPLC 44 4 8k 

(Capsicum annuum) 

70 Pepper, green, 

(China) 

raw shoot tips 90 34.3 
280 0 0CC 70 70 Rn 

(Capsicun frutescens) 

84 Pepper, green, raw 
(C IS) 1000 [p] unknown U 84 

(Caps cuxn annuurn) 
9 Pepper, hot 

(Taiwan) 
(Capsicur frutescens) 

(mature) 1200 (p] OCC 71 71 Rk 

82 Pepper, hot, fresh 
(Egypt) 5500 [p] OCC 71 71 Rn 

(Capsicum pubescens) 
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Carotenoid content of food (g9/I00q edible portion, fresh weight) 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

4-carot 
'range) 

6-crypto 
(range) 

Lutein 
(range) 

Lycopene 
Uange) 

Zeaxan:h Totat 
(range) (range) 

RE Princ 
method 

Ext 
ref 

Chr. OM 
ref. 

Pepper, red, cooked (38 nin) fruit, no seeds 85 90 3 hD 693 243 0 ND 197 138 HPLC 74.2 01 Hb 
(Sain) (mature) 

(Capsicum annuum) 

I Pepper, red, raw fruit, no seeds 85 91 4 No 414 199 0 ND 148 87 HPLC 74 2 01 Hb 
(Spain) (mature) 

(Capsicum annuum) 

29 Pepper, red, raw fruit 57 5 43000 14000 3000 34000 8455 HPLC 29 29 tn 
Americano (Spain) (mature) 
(Capsicun annuum) 

29 Pepper, red, raw fruit 85.9 156000 51000 9000 53000 30692 HPLC 29 29 Hn 
ArrLerBSEB1 (Spain) (mature) 
(Capsicum annuum) 

29 Pepper, red, raw fruit 39.3 105000 30000 35000 26000 20260 HPLC 29 29 Hn 
NAN (Spain) (mature) 
(Caps cun annuum) 

29 Pepper, red, raw fruit 22.1 35000 16000 7000 27000 7305 HPLC 29 29 Hn 
Atbar x M CA (Spain) (mature) 
(Capsicum annuum) 

29 Pepper, red, raw fruit 85.7 113000 41000 13000 58000 22605 HPLC 29 29 Hn 
AmLerB51 (Spain) (mature) 
(Capsicum annuum) 

29 Pepper, red, raw fruit 82.5 122000 35000 60000 23553 hPLC 29 29 Hn 
Betrubi (Spain) (mature) 
(Capsicum annuum) 

29 Pepper, red, raw fruit 58.1 109000 42000 17000 43000 22031 HPLC 29 29 Hn 
Negra (Spa) (mature) 
(Capsicum annuum) 

84 Pepper, red, raw 

(CIS) 
2000 [p] unknown 84 84 -

(Capsicum annuum) 

90 Pepper, red, boiled 
,Ethiopia) 

3280 547 Spectr 90 90 0 

(Capsicum annuum) 

36 Pepper, red Bell, raw fruit 120 20 HPLC 36 36 Hk 
(USA) (ripe) 

(Capsicum annuun) 
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Carotenoid content of food (eg/lOOg edible Dortion. fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

36 Pepper, red Bell, raw 

(USA)
(Capsicurm annuum) 

Part of plant
or animal 
(Maturity) 

fruit 
(ripe) 

EP Mst 
(%) 

a-carot 
(range) 

6-Larot 
(range) 

1940 

6-crypto 
(range) 

1460 (b] 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Tctal 
(range) (range) 

RE 

458 

Pri-c 
method 

HPLC 

Ext. 
ef 

36 

Chr. OM 
ref 

36 Hk 

53 Pepper, red Bell, 

(USA) 
(Capsicum annuum) 

raw fruit 
2978 

496 HPLC 53 53 Hc 

95 

95 

Pepper, red, hot, dried 
KaLocsa type (Hungary) 
(Capsicun annuLin) 

P,-per, red, hot, dried 
Szeged type (Hungary) 
(Capsicum annuum) 

80000 

46000 

uor 

Fuor. 

95 

95 

95 

95 

0 

95 Poppe-, red, sweet, dried 
Szeged type (hungary) 
(Capsicum annuum) 

54000 Fluor. 95 95 

95 Pepper, red, sweet, dried 
KaLocsa type (Hungary) 
(Capsicum annuum) 

46000 Fluor 95 95 0 

82 Pepper, sweet, fresh 
(Egypt) 
(Capsicum anruum) 

1500 [p OCC 71 71 Rn 

90 Pepper, sweet, green, boiled 
(Ethi ) 

(Caps cun annuum) 
240 40 Spectr. 90 90 0 

77 Pepper, yellow, raw 

(U K ) 
(Capsicum annum grcssum) 

no seeds/stalk 83 90.6 55 135 40 31 HPLC T7 67 Hk 

34 Perilla 

(Japan) 
(PeriLLa frutescens) 

leaves 9245 5806 22330 IN HPLC 34 34 Hn 

70 PeriLta, purpLe, raw 

(China) 
(Perilla spp 

76 85.7 9090 OCC 70 70 Rn 

86 Petai, dried 

(Indonesia) 
(Parkia speciosa) 

leaves 
71 12 HPLC 86 86 Hn 

136
 



Carotenoid content of food (gq/I00l edible portion, fresh weight)
 

Pef Food description 
Variety (countr, 
(Scientific name) 

Part of plant 
or animal 
(Matlrity) 

EP Mst 
(%) 

a-carat 
(range) 

f-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref 

Chr. OM 
ref 

86 Petai, heated aver 

(Indonesia) 
(Parkia speciosa) 

flame 24 4 HPLC 86 86 Hn 

86 Petai, stewed 

(Indonesia) 
(Parkia speciosa) 

71 12 HPLC 86 86 Hn 

86 Petai, fresh 

(Indonesia) 
(Parkia speciosa) 

71 12 HPLC 86 86 Hn 

3 Pigeonpea 

(ThaiLand) 
(Cajanus cajan) 

immature seed 38 60.0 50 8 HPLC 73 73 Hc 

3 Pigeonpea, cooked 

(Thailand) 
(Cajanus cajan) 

35 63.3 38 6 HPLC 73 73 Hc 

80 Pigwid 

(Nepal) 
(Amaranthus viridis) 

7532 1255 HPLC 80 80 Hn 

80 Pigwig 

(epat) 
(Amaranthus viridis) 

9226 1538 HPLC 80 80 H, 

3 Pineapple 

(Thai Land 
(Ananas comosus) 

45 85.0 10 2 HPLC 73 73 Hc 

3 PomeLo 

(Thailand) 
(C~t-us grandis) 

47 91.2 0 0 HPLC 73 73 Hc 

79 Ponnagantikura, raw 

(India) 
',tternantherasessiLis) 

5440 907 HPLC 79 Hn 

1 Potato, cooked (20 min) 

early crop (Soain) 
(SoLanuim tuberosum) 

tuber (peeled) 

(mature) 

74 6;.9 0 2 0 44 ND 21 0 HPLC 74 ' 01 Hb 

1 Potato, raw 

early crop (Spain) 
(Sotanum tuberosum) 

tuber (peeled) 

(mature) 

74 80.3 0 1 0 12 ND 4 0 HPLC 74.2 01 Hb 
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Carotenoid cont-nt of food (eg/lOOg edible Dortion. fresh weight) 

Ref Food descriptionVariety (country) 
(Scientific name) 

9 Potato 

Part of plantor animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

B-carot 
(range) 

O-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. QM 
rtf. 

Kddera (Taiwan) 
(SoLanum tuberosum) 

(mature) 216 [p] OCt 71 71 Rk 

70 Potato, raw 

(China) 
(Sotaum tuberosum) 

92 
17 OC t 70 70 Rn 

87 Potato, raw 

Red King (New Zealand) 
99 81.0 6 HPLC 87 87 Hn 

(Solanum tuberosum) 
87 Potato, microwaved 

(New ZeaLand) 
(Sola um tuberosum) 

72.4 13 2 HPLC 87 87 Hn 

87 Potato, tried 

(New Zealand) 
(Sotarur tuberosum) 

100 56.4 34 HPLC 87 87 Hn 

87 Potato, fried 

(New ZeaLand) 
(Sol an-Jn tubei-osum) 

100 58.2 23 HPLC 87 87 Hn 

87 Potato, bolLed 

, Rua (New Zeaand) 
100 77.1 7 HPLC 87 87 Hn 

(Solaun tuberosum) 
87 Potato, raw 

, Red King (New Zealand) 
flesh 88 79.6 6 HPLC 87 87 Hn 

(Solanum tuberosium) 
87 Potato, raw 

, Rua (New Zealand) 
flesh 84 79.9 6 HPLC 87 87 Hn 

(SoLanLzm tuberosin) 
87 Potato, mashed 

(New Zealand) 
100 79 3 39 HPLC 87 87 Hn 

(SoLanum tuberosuri) 
87 Potato, raw 

(New Zealand) 
flesh and skin 76 -78.5 

-1 6 HPLC 87 87 Hn 
(SoLanum tuberosum) 

87 Potato, roasted 

(New Zealand) 
(Sotanum tuberosum) 

100 71.8 10 2 HPLC 87 87 Hn 
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Carotenoid content of food (ag/1OOg edible portion, fresh weight)
 

Ref Food description
Variety (Country) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

8-carot 
(range) 

9-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref 

Chr 
ref 

OM 

87 Potato, fried 

(New Zealand) 
63.3 71 12 HPLC 87 87 Hn 

(Sotdnum tuberosLy) 

87 Potato, raw 

I 11am Hardy (New Zealand) 
(Sotanrn tuberosum) 

flesh 85 79.1 0 0 0 HPLC 87 87 Rn 

47 Pototo leaf 

(Victnam) 
3290 [p) HPLC/OCC 71 71 Rn 

(Ipomo-a barzzd) 

87 Potato, Rua, boileo 

, Rua (New Zealand) 
flesh 100 77.1 7 1 HPLC 87 87 Rn 

(Sotanum tuberosum) 

87 Potato, Rua, baki. 
•Rua (Ncw Zealand) 

100 75.4 7 1 RPLC 87 87 Rn 

(Sotanuil tuberosum) 

58 Potato, new, fresh 
'Pontiac, Sebago' (Austral'a) 

tuber 85 81.2 0 0 0 0 0CC 721 72 1Rk 

(SoLanun tuberosm) 

87 Potato, new, canned 

(New Zealand) 
7 1 KPLC 87 87 Rn 

(3olanun tuberosuii) 

84 Potazn 

(CIS) 

white, raw 
20 [p] unknown 84 84 -

(Solanum tuLerosum) 

80 Prostrate 

(Nepal) 
() 

3577 596 RPLC 80 80 Rn 

87 Puha, raw 

(New Zealand) 
37 91.4 0 7790 1298 HPLC 87 87 Hn 

(Sonchus oteraceus) 

43 Pul sak, cooked [e] 

Leafy type (Bangladesh) 
3600 600 OCC 43 43 Rk 

(Basetla alba) 

43 Pui -ak, raw 
leafy type (Bangladesh) 
(Basella alba) 

5600 
(4160-6740) 

933 OCC 43 43 Rk 
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Carotenoid content of food (9Q/00Q edibLe Portlon, fresh weight)
 

Ref Food descriptionVariety (countr) 
(Scientific name) 

Part of plantor animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

6-carot 
(range) 

i-cryptc 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext 
ref 

Chr. OM 
ref. 

3 Pum 

(Thailand) 
() 

97 96.3 384 64 HPLC 73 73 HC 

3 Pumpkin 

(Thaila 
leaves 56 89.3 2245 374 HPLC 73 73 HC 

(Cucurbita maxima) 
3 Pumpkin 

(Thailand) 
77 81.7 376 63 HPLC 73 73 Hc 

(Cucurbita maxima) 
6 Pumpkin 

('.ataysia)16 
756 578 0 940 0162 HPLC 

PC 
71.1 
7106 

06 Hk 
H 

tCucurbita maxima) 
22 Pumpkin, raw 

Exposiqao (Brazil) 

(Cucurbita maxima) 

fruit 
(mature) 

10 
(ND-20) 

1660 
(310-2800) 

30 
(ND-80) 

1020 
720-2530) 

240 
(6D-970) 

280 0CC 67 67 Rk 

22 Pumpkin, raw 
Tetsukabuto (Brazil) 

(Cucurbita maxima)W---) 

fruit 
(mature) 

20 
(ND-50) 

1290 
(870-1780) 

930 
(80-1800) 

1930 
(350-3390) 

130 
(tr-650) 

302 0CC 67 67 Rk 

18 Pumpkin, dried 

(Haiti) 
12.6 1800 6170 1185 HPLC 74 Hn 

(Curcubita maxima) 
22 Pumpkin, raw 

Tetsukabuto (Brazil) 
(Cucurbita maTxima) 

pulp 

(mature) 
50 1650 160 1880 650 294 OCC 67 67 Rk 

22 PLYpkin, raw 

Tetsukabuto (Brazil) 
(Cucurbita maxima) 

peeL 

(mature) 
1800 10060 1850 29600 12940 2008 OCC 67 67 Rk 

9 Pumpkin 
(Taiwan) 

(Cucurbita moschata) 
(mature) 2340 [p] OCC 71 71 Rk 

19 Pumpkin, raw 
Jerimum Cabocto (Brazil) 

(Cucurbita maxima) ----­

fruit 
(mature) 

40 
(20-60) 

2100 
(1420-3430) 

4710 
(640-12870) 

tr 
(36-20) 

353 0CC 67 67 Rk 

47 Purpkin 

(Vietnam) 1590 p] HPLC/OCC 71 71 Hn 
(Cucurbita pepo) 
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Carotenoid content of fod (ug/lOOg edible portion. fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

f-carot 
(range) 

1-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref. 

Chr. OM 
ref. 

59 Pumpkin, fresh 

Queensland Blue (Austratli) 
pulp 65 83 8 40 1680 2140 480 OCC 72.1 72.1 Rk 

(Cucurbita maxima) 

59 Pumpkin, fresh 

Golden Nugget (Australia) 
puLp 70 91.3 800 2710 530 570 OCC 72.1 72.1 Rk 

(Cucurbita maxima) 

59 Pumpkin, fresh 
Butternut (Australia) 

pulp 86 85.8 300 1160 2930 489 0CC 72.1 72.1 Rk 

(Cucurbita moschata) 

80 Pumpkin, ripe
( N epa l ) 2177 3636 HPLCP 8088 800 Mnn 

(Cucurbita maxima) 

79 Papk,,, raw 

('-.da) 
(CucLrbita minima) 

1160 193 HPLC 79 Hn 

85 Pumpkin 
(Croatia) 3120 [p] OCC 85 85 Rn 

(Cucurbita maxima) 

87 Pumpkin, roasted 

(New Zeatard) 
84.5 3169 528 HPLC 87 87 Hn 

(Cucurbita spp.) 

87 Pumpkin, raw 

(New Zealand) 
flesh 72 89.5 0 3533 589 HPLC 87 87 Hn 

(Cucurbita maxima) 

87 Pumikin, raw 

Kumi Kumi (New Zealand) 
(Cucurbita maxima) 

flesh 62 92.5 0 494 82 HPLC 87 87 Hn 

87 Pumpkin, raw 

TrianbLe (New Zealand) 
flesh 73 87.0 0 6175 1029 HPLC 87 87 Hn 

(Cucurbita maxima) 

90 Pumpkin, fried 

(Ethiopia) 
2490 415 Spectr. 90 90 0 

(Cucurbita pepo) 

87 Pumpkin, raw 

Whangaparaoa Crown (New Zealand) 
73 88.7 0 5315 886 HPLC 87 87 Hn 

(Cucurbita maxima) 
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Carotenoid content of food (Agl1OOg edible Portion. fresh weight) 

Ref Food description
Variety (countr) 
(Scientific name) 

Part of plant
or animal 
(Matirity) 

EP Mst 
(%) 

a-carot 
(range) 

f-carot 
(range) 

6-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref 

Chr. QM 
ref 

94 Pumpkin, raw 

(Australia) 
20 540 < 30 90 HPLC 94 94 mc 

(Cucurbit3 spp ) 

80 PLm-pkin [eaves 

(Nepal) 
leaves 

497 
83 HPLC 80 80 Hn 

(Cucurbita pepo) 

80 Pumpkin, green 

(Nepal) 165 
28 HPLC 8 80 Hn 

(Lucurbita maxima) 

89 PumpKin, orange, fresh 

(Japan) 

flesh 10 528 39 1471 211 3240 92 0CC 8? 89 Rk 

(C maxima Kurikabocha) 

52 Purpk,n, red, raw 

(India) 121 
20 HPLC 52 52 Hk 

(Cucurbita maxima) 

89 Pumpkin, yellow, fresh 

(Japan) 

flesh 12 505 122 922 2340 96 0CC 89 89 Rk 

(C moschata Krokawa) 

47 Pumpkin/squash 

(Vietnam) 1650 [p] HPLC/OCC 7. 71 n 
(Cucurbita pep-) 

2 PursLane 

(Guatemala) 
4790 

798 MPLC 78 78.2 Hn 

(Portutaca oleracea) 
83 Ouetite(Mexico) 

3650 [p] unknown 83 83 0 
(Amaranthus chlorostachys) 

2 Radish 

(Guatemala) 4500 
750 HPLC 78 78 2 Hn 

9 
(Raphanus sativus) 
Radish 
(Raish 

9 

(Taiwan) 
(Raphanus sativus)
Radish 

(mature) 
60 [p] OCC 71 71 Rk 

9Radis 
Ming-ho (Taiwan) (mature) 

12 [pN 0CC 71 71 Rk 
(Raphanus sativus) 
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Carotenoid content of food (sg/lOOg edible portion, fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

3-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext 
ref 

Chr 
ref 

OM 

9 Radish 

red skin (Taiwan) (mature) 186 [p] OCC 71 71 Rk 
(Rapianus sativus) 

9 Radish 

red skin (Taiwan) 

leaves 

(mature) 
1878 [p] 0CC 71 71 Rk 

(Raphanus sativus) 

9 Radish, 

(Taiwan) 
Leaves 

(mature) 
1128 (p] CCC 71 71 Rk 

(Raphanus sativus) 

34 Radish 

(Japan) 

leaves 3005 5047 10580 [p] HPLC 34 34 Hn 

(Raphanus sativus) 

58 Radish, fresh 

white skin (Australia) 

root 70 92.9 20 30 0 7 0CC 72.1 72.1 Rk 

(Raphanus sativus) 

52 Radish, raw 

(India) 

leaves 3668 611 HPLC 52 52 Hk 

(Raphanus sativus) 

58 Radish, fresh 

red skin (Australia) 

root 49 94.9 10 10 0 3 0CC 72.1 72.1 Rk 

(Rdpianus sativus) 

79 Radish, raw 

(India) 

leaves 2200 367 HPLC 19 Hn 

(Raphanus sativus) 

84 Radish, raw 
(CIS) 20 [p] unknown 84 B4 

(Raphnanus sativus) 

70 Radish greens, 
(China) 

raw 94 92.2 1925 0 OCC 70 70 Rn 

(Raphanus sativa) (1702100) 

80 Radish Leaves 

(Nepal) 

leaves 301 50 HOLC 80 80 Hn 

(Raplianus sativus) 

70 Radish, greens, oriental, 
winter variety (China) 

raw 71 94.5 2577 0 OCC 70 70 Rn 

(Raphanus sativa) (2020-3390) 
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Carotenoid content of food (eg/lOOg edible Portion. fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

f-carot 
(range) 

fi-crypto 
(range' 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

70 Radish, greens, purple, raw 
(China) 

93.4 
760 0 OCC 70 70 Rn 

(Raphanus sativa) 

70 Radish, greens, red, raw 
small variety (China) 

100 93.5 
2890 0 OCC 70 70 Rn 

(Raphanus sativa) 

70 Radish, paLe green, raw 
(China) 
(Raphans sativuE) 

96 
260 0 OCt 70 70 Rn 

70 Radish, purple, raw 

(China) 
71 

30 0 OCC 70 70 Rn 
(Raphanis sativus) 

70 Radish, red, Large, 

(China) 
raw 

83 
10 0 OCC 70 70 Rn 

(Raphanus sativus) 

70 Radish, red, small, 

(China) 
raw 

63 
10 0 OCC 70 70 Rn 

(Raphanus sativus) 

70 Radish, white, raw 

(China) 
(Raphanus sativus) 

92 
23 0 CC 70 70 Rn 

83 Ram6n 
(Mexico) 6520 [p] unknown 83 83 0 

(Brosimum alicastrum) 

86 Randamidang, dried 

(Indonesia) 
leaves 

5362 894 HPLC 86 86 Hn 
() 

86 Randamidang, fresh 

(Indonesia) 
() 

143 3098 
529 HPL 86 86 Hn 

86 Randamidang, boiled 

(Indonesia) 
leaves 

977 163 HPLC 86 86 Hn 
() 

86 Randamidang, steamed 

(Indonesia) 
leaves 

643 107 HPLC 86 86 Hn 
() 
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Carotenoid content of food (gq/100 ,dibLe portion, fresh weight )
 

Ref Food description 
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(M) 

a-caro. 
(range) 

P-carot 
(range) 

8-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

6 Ranti 

(Malaysia) 
(Solan"m nigrum) 

0 7048 0 2838 0 1175 HPLC 71.1 06 Hk 

47 Rape 

(Vietnam) 
(Brassica campestris) 

580 2590 [p] HPLC/OCC 7' 71 Hn 

80 Rape Leaves 

(Nepal) 
(Brassica juncea) 

1785 298 HPLC 80 80 Hn 

70 Rape oil, raw 

sumner harvest (China) 
(B. chinensis oLeifera) 

79 91.0 3730 0 OCC 70 70 Rn 

80 Rape shoots, tender 

(Nepat) 
(Brassica juncea) 

872 145 HPLC 80 80 Hn 

9 Rape, green 

Yu-tsai-sin (Taiwan) 
(Brassica campestris) 

(mature) 
4746 [p] OCC 71 71 Rk 

9 Rape, green 

(Taiwan) 
(Brassica campestris) 

(mature) 
2436 (p] OCC 71 71 Rk 

91 Red cabbage 

(Netherlands) 
(B oLeracea capitata) 

0 0 HPLC 91 91 Hc 

57 Rhubarb, fresh 

(Australia) 
(Rheum rhabarbicum) 

stem 61 92.0 10 90 10 17 OCC 72.1 72.1 Rk 

84 Rhubarb 

(CIS) 
(Rheum rhabarbicui) 

60 [p] unknown 84 84 

5 Riceroot, raw 

(British Columbi) 
(FrititLaria camschat.) 

bulbs 

(mature) 

74 2 0 HPLC 76 1 76 Hk 

2 Roctish 

(Guatemala) 
(Cnidoscotus chayamansa) 

4730 788 HPLC 78 78.2 Hn 

145
 



Carotenoid content of food (Ag/1009 edible Portion, fresh weiiht) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
MX) 

a-carot 
(range) 

f-carot 
(range) 

6-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref. 

Chr. QM 
ref. 

4 Roctish, raw 

(Guatemala) 
Leaves 

(mature) 
91 7 4900 817 HPLC 71 75 1Hk 

(CnidoscoLus chayamansa) 

4 Roctish, cooked 

(Guatemata) 
Leaves 

(mature) 
92.4 9100 1517 MPLC 71 75.1Hk 

(Cnidoscotus chayamansa) 

83 Romeritos 

(Mexico) 2760 [p] unknown 83 83 0 
(Dondia sufrulencona) 

9 Root beet 
ruby queen (Taiwan) 

leaves 

(mature) 
2250 (p1 0CC 71 71 Rk 

(Beta vulgaris) 

9 Root beet 
ruby queen (Taiwan) 

root 

(mature) 
150 [p] OCC 71 71 Rk 

(Beta vuLgaris) 

3 Roselle 

(Thailand) 
leaves 60 83.3 796 133 HPLC 73 73 Mc 

(Hibiscus sabdariffa) 

91 Runner bean, cooked 

(Netherlands) 
200 

33 HPLC 91 91 Hc 
(Pha~eolus vulgaris) 

70 Rutabaga, raw 

(China) 
100 92.9 

10 OCC 70 70 Rn 
(B napus napobrassica) 

84 Rutabaga, raw 
kC1S) 50 [p] unknown 84 84, 

(B napus napobrassica) 

70 Rutabaga greens, raw 
(China) 

92.0 
1900 OCC 70 70 Rn 

(B. napus napobrassica) 

3 Sai-pta-Lai 

(Thailand) 
() 

44 82.1 7226 
1204 HPLC 73 73 Hc 

6 Salted vegetables 

(Malaysia)
() 

0 3395 0 7318 0 566 HPLC 71 1 06 Hk 
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Carotenold content of food (pg/1OOg edible portion. fresh weight)
 

Pet Food description
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Ms[ 
(%) 

a-carot 
(range) 

P-carot 
(range) 

P-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref 

Chr. OM 
ref 

2 Samat 

(Guatemala) 
5230 

872 HPLC 78 78.2 Hn 
(Eringlum foetidum) 

4 Samat, cooked 

(Guatermta) 

leaves 

(mature) 

74 0 22400 3733 FPLC 71 75 1Hk 

(Erynglum foetidum) 

4 Samat, raw 

(Guatemala) 

leaves 

(mature) 

89.9 2100 350 HPLC 71 75 1 k 

(Eryngium foetidum) 

91 Sauerkraut, -aw 

(Netherlands) 
0 

HPLC 91 91 Hc 
(B oleracea capitata) 

47 Sauropus 
30n 3340 

( ietnam) 10050 [p] HPLC/OCC 71 71 Hn 
(Sauropus androgynus) 

86 Sauropus, boiled 

(Inoonesia) 
Leaves 

572 
95 HPLC 86 86 Hn 

(Sauropus andro~jnus) 

86 Sauropus, boilted 

(Indonesia) 

leaves 137 23 HPLC 86 86 Mn 

(Sauropus androgynus) 

86 Sauropus, fresh 

(Indonesia) 

Leaves 115 7728 1298 HPLC 86 86 Mn 

(Sauropus androgynus) 

86 Sauropus, dried 

(Indonesia) 
Leaves 1400 24360 

4182 HPLC 86 86 Hn 
(Sauropus androgynus) 

9 Scallion 

(Taiwan) 
stem 

(mature) 
276 [p] 0CC 71 71 Rk 

(Al' iLumbakeri) 

9 Scallion 

(Taiwan) 

Leaves 

(mature) 
1758 [p] 0CC 71 71 Rk 

(Allium bakeri) 

84 Scallion, ra0 
(CIS) 2000 [p] unknown B4 84 

(Allium bakeri) 
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Carotenoid content of food (g/100g edible portion. fresh weight) 

Ref Food descriptlion
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

8-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref 

Chr. GM 
ref. 

5 Seaweed, dried 
(British Columbi) 

(Porphyra perforata) 

leaves 10 678 113 HPLC 76.1 76 Hk 

9 Senposaa 
Gam-so-tsai (Taiwan) 
() 

(mature) 
1728 [p] OCC 71 71 Rk 

10 Serralha, raw 
(Brazil) 

(Sonchus oloeraceus) 

leaves 

(mature) 
6300 310 24000 1050 OCC 67 67.7 Rk 

3 Sesbania 

(Thai and) 
(Sesbania grandiflora) 

leaves 46 78.1 2237 373 HPLC 73 73 Hc 

6 Sesbania 

( ulaysia) 
(Sesbania grandiflora) 

0 13611 0 20213 0 2269 HPLC 71 1 06 Hk 

3 Sesbania 
(Thalt3nd) 

(Sesbaniz roxburghii) 

yellow flower 50 87.7 205 34 HPLC 73 73 Hc 

3 Sesbania 
(Thai land) 

(Sesbanis grandiflora) 

flower 75 89.3 3 1 HPLC 73 73 Hc 

9 Shallot 

(Taiwan) 
(Alliun ascalonicum) 

(mature) 
768 [p) OCC 71 71 Rk 

58 Shallot, fresh 
,Australia) 
(Alium fistuLosun) 

bulb 72 92.8 20 740 80 132 OCC 72 1 72.1 Rk 

43 Sharisha phooL, raw 
leafy *ype (Bangladesh) 
(Brassica campestris) 

flower 8800 
(8440-9660) 

1467 OCC 43 43 Rk 

70 Sheprerd's-Purse, raw 
(Cnina) 

(CapselLa bursa-pastoris) 

80 85.1 3200 0 OCC 70 70 Rn 

52 Shepu, raw 
(India) 

(Peucedanum graveolens) 

3026 504 HPLC 52 52 Hk 
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Caroter--d content of food (Ag/1OOg edible portion, fresh weight)
 

Ref Food description
Variety (country) 
(Scientific nL'i) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

f-carot 
(range) 

6-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

57 Sitverbeet, fresh 

(AustraLia) 
(Beta vulgaris cicta) 

Leaf, stem 88 93.7 10 420 20 73 OCC 72 1 72.1 Rk 

87 Sitverbeet, raw 
(New Zealand) 

(Beta vutgaris) 

73 90.6 0 3173 529 HPLC 87 87 Hn 

9. Sitverbeet, raw 

(Australia) 
(Beta vulgaris) 

0 5600 c 30 930 HPLC 94 94 Kc 

5 SiLverweed, cooked 
(British CoLtumbi) 
(PotentiLta pacifica) 

roots 

(mature) 
66 1 0 HPLC 76.1 76 Hk 

3 Snake gourd 

(Thailand) 
(Trichosanthes anguina) 

93 94.3 11 2 84C 73 73 Hc 

6 Snake gourd 

(Malaysia) 
(Trichosanthes anguina) 

0 148 0 225 0 25 HPLC 71 1 06 Hk 

9 Snap beans 
BLpck creasback (Taiwan) 
(PhaseoLus vuLgaris) 

leaves 
(mature) 

5310 [p] OCC 71 71 Rk 

9 Snap beans 
(Taiwan) 

(PhaseoLus vuLgaris) 
(mature) 

108 [p] OCC 71 71 Rk 

9 Snow peas 
(Ta'wan) 

(Pisum sativum) 
(mature) 

150 [p] OCC 71 71 Rk 

84 Sorrel Leaf 

(CIS)
() 

2500 [p] unknown 84 84 -

85 Soup, spinach, dehydrated 

(Croatia) 
() 

3750 3750 [p] OCC 85 85 Rn 

85 Soup, tomato, dehydrated 
(Croatia) 
() 

850 3330 Ip OCC 85 85 Pn 

149
 



Carotenoid content of food (sgll3Cq edibLe portion fresh weight) 

Ref Fooa description
Varl-tv (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

0-c.rot 
(-ange) 

6-c-ypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. GN 
ref. 

85 Soup, vegetable, dehydrated 

(Croatia) 
() 

350 1000 [p] 0CC 85 85 Rn 

34 Soya 

(Japan) 

Leaves 6963 4623 13760 [p1 HPLC 34 34 Mn 

(Glycine max) 

3 Soybean 

(Thailand) 

100 11.4 24 4 MPLC 73 73 ic 

(Glycine max ) 

47 Soybean 

(Vietnam) 230 [p] HPLCOCC 71 71 Hn 
(Soja hispida) 

70 Soybeans, raw 

(China) 

seeds, with pod 44 
225 0 CCC 70 70 Rn 

(Glycine max) 

70 Soybeans, raw 

(China) 

sprouts 95 
90 0 DCC 70 70 Rn 

(GLycine max) 

9 Soybean, vegetable 
(Taiwan) (maturel 228 IN OCC 71 71 Rk 

(GLycine max) 

3 Spanish plum 

(Thailand) 

60 85.6 50 
8 HPLC 73 77 Hc 

(Sapondias dulcis) 

83 Spearmint 

(Mexic) 6600 [p] unknown 83 83 0 
(Menta sativa) 

I Spinach, 

(Spain) 

raw Leaves 

(mature) 

76 91.6 ND 3254 ND 4729 ND 377 542 HPLC 74 2 01 Hb 

(Spinacea oleracea) 

1 Spinach, cooked (10 min) 

(Spain) 
(Spinacea oleracea) 

leaves 

(mature) 

76 91.7 ND 4626 r 6422 ND 564 771 HPLC 74.2 01 Mb 

2 Spinach 

(Guatemala) 
2860 477 HPLC 78 78.2 Hn 

(Spinacea oleracea) 
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Carotenoid content of food (gg/1001 edible portion, fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

0-carot 
(ranoe) 

j3-crypto 
(range) 

Lutein 
(rangp) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

6 Spinacn 
(Malaysia) 

(Amaranthus viridis) 

0 3177 3 4175 0 530 HPLC 71.1 06 Hk 

8 Spinach 
(Malaysi3) 

(Amaranthus virldis) 

leaves 
('ature) 

0 3180 4180 c30 HPLC 71.3 06 Hk 

9 pinach 

South Asia (Taian) 
(Spinacea oleracea) 

(mature) 
2838 [p] 0CC 71 71 Rk 

9 Spinach 
(Taiwan) 

(Splnacea oleracea) 
(maturel 

3726 [p] 0CC 71 71 Rk 

9 Spinach 

Spark (Taiwhn) 
(Spinacea o,eracea) 

(mature) 
3216 [p] 0CC 71 71 Rk 

31 Spinach, cooke, 
(Pakistan) 

(Spinacea oLeracea) 

2500 417 OCC 71.4 71 1 Rz 

26 Spinach, raw 
(Egypt) 

(Spinacea oleracea) 

0 5311 885 HPLC 74 74 Hk 

42 Spinach, steamed 
(USA) 

(Spinacea oleracea) 

leaves 
(mature) 

9860 106UO 1643 HPLC 42 42 Hb 

42 Spinach, raw 
(USA) 

(Spinacea oleracea) 

leaves 
(mature) 

8900 9500 1483 '1LC 42 42 ib 

31 Spinach, raw 

(Pakistan) 
(Spinacea oLeracea) 

3330 555 OCC 71 4 71 1 Rz 

44 Spin?.,, 

:-',garyJ 
(Spinacea oleracea) 

leaves 6110 1018 HPLC 44 44 '1 

52 Spinach, raw 

(India) 
(Spir acea oLeracea) 

5531 922 HPLC 52 52 Hk 
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Carotenoid content of food (g/l100 edible portion, fresh weight) 

Ref Food description
Variety Ccountry) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

8-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (rarge) 

RE Princ. 
method 

Ext. 
ref. 

Chr 
ref. 

OM 

57 Spinach, fresh'1021 (Australia) leaf, stem 74 93.5 110 2220 70 
386 OCC 72.1 72.1 Rk 

(Spinacea oteracea) 

70 Spinach, raw 
(China) 91 91.1 

3272 0OCC 70 70 Rn 
(Spinacea oteracea) (2920-3870) 

77 Spinach, raw 

( U K _K 
no ribs/stems 81 89.7 0 3515 35 

5 8 9 HPLC 7 " 6 7 H k 
(Spineac'a oleracea) 

80 Spinach 
3049 

(Nepal) 508 HPLC aO 80 Hn 
(Spinacea oleracea) 

77 Spinach, boiled 
(U.K ) 

[g] no ribs/stems 100 91.8 0 3820 39 640 HPLC 7-7 67 Hk 

(Spineacia oteracea) 

79 Spinach, raw 
(I 'ndia) 2740 457 HPLC 79 Hn 
(SpinacEa oteracea) 

84 Spinach,(8IS) ra. 
4500 Lp] unknown 84 84 -

(Spinacia oLeracea) 

85 Spinach, 
raw 

(Croatia) 15800 15800 [p] OCC 85 85 Rn 
(Spinacia oteracea) 

90 Spinach, rdw(Eth9o ac) 
575770 

962 Spectr. 90 90 0 

(Spinacea oleracea) 

91 Spinach, cooked 

(Netherlands) 
840 

140 HPLC 91 91 Hc 
(Spinacea oLeracea) 

90 Spinach, boiled(9 pho ed) 
4530 

755 Spectr. 90 90 0 

(Spinacea oLeracea) 

94 Spinach, raw 

(AustraLia) 
0 3760 <30 

630 HPLC 94 94 Hc 
(Spinacia oLeracus) 
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Carotenoid content of food (A /lO0 edible portion, fresh weight) 

Ref Food description
Variety (countr) 
(Scientific name) 

Part of plant 
or snimat 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

8-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. QM 
ref. 

6 Spinach, red 
)Malaysi) 

(Amaranthus gangeticus) 

0 5088 0 204' 0 848 HPLC 71.1 06 Hk 

18 Spinach, wild, dried 
(Dominican Repub) 
() 

10.5 2470 24070 4227 HPLC 74 - Hn 

34 Spindle tree 
(Japan) 

(Euonymus japonica) 

Leaves 1823 2157 6308 [p] HPLC 34 34 Hn 

34 SpindIt tree 
(Japan) 

(Eronymus japonica) 

Leaves 2724 3324 7895 (p] FPLC 34 34 Hn 

3 Sponge gourd 
(Thai land) 

(Luffa cyLindrica) 

89 92.8 8 1 HPLC 73 73 Hc 

3 Sponge gourd 
(ThaiLand) 

(Luffa cylindrica) 

leaves 35 88.5 391 65 HPLC 73 73 Hc 

3 Sponge gourd 
(Thailand) 

(Luffa cyLindrica) 

flower 48 87.6 522 87 HPLC 73 73 Hc 

9 Sponge gourd 
King men (Taiwan) 
(Luffa cylindrica) 

(mature) 
96 [p] OCC 71 71 Rk 

9 Sponge gourd 
Seven beauty (Taiwan) 
(Luffa cylindrica) 

(mature) 
48 [p] OCC 71 71 Rk 

9 Sponge gourd 
Angled (Taiwan) 
(Luffa cyLindrica) 

(mature) 
108 [p] OCC 71 71 Rk 

9 Sponge gourd 
(Taiwan) 

(Luffa cylindrica) 
(mature) 

60 [p] OCC 71 71 Rk 

47 Sponge gourd 
(Vietnam) 

(Luffa cylindrica) 

100 [p] HPLC/OCC 71 71 Hn 
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Carotenoid content of food (cg/lOOg edible Portion. fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

77 Spring greens, raw 
(U K.) 

Part of plant
or animal 
(Maturity) 

EP 

14 

Mst 
(M) 

86 2 

a-carot 
(range) 

0 

f-carct 
(range) 

2615 

6-crypto 
(range) 

26 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE 

438 

Prnc. 
method 

HPLC 

Ext. 
ref. 

77 

Chr. OM 
ref 

67 Hk 

(Brassica oteracea) 
77 Spring greens, boiled (12 mm) 

(U K ) 
100 92.2 0 2255 23 378 HPLC 77 67 Hk 

(2assica oteracea) 
91 Spring greens, cocked 

(NetherLa-ds) 110 18 HPLC 91 91 Hc 
(B otera e3 capitata) 

6 Spring onion 

(Malaysia)021 
(AtLium fistuLosum) 

0 1282 0 323 214 NPLC 
PC 

71.1 
7. 

06 
06 

H(
K 

47 Spring onion 
(Vietnam) 

(Altium fistuLosum) 
1770 [p] HPLC/OCC 71 71 Hn 

1 Squash, cooked (15 mn) 

(Spal ) 
(Cucurbita pepo) 

pulp, seeds 

(mature) 

79 94.5 ND 26 0 118 ND HPLC 74 2 01 Hb 

1 Squash, raw 

(Spain) 
(Cucurbita pepo) 

pulp, seeds 

(mature) 

79 94.6 ND 23 0 100 ND 4 HPLC 74 2 01 Nb 

3 Squash 

(Thailand) 
flower 54 94.8 103 17 HPLC 73 73 Hc 

(Cucurbita maxima) 
18 Squash, dried 

(Ma i) 
9 09 7500 4560 1413 HPLC 74 Hn 

(Cucurbita) 

22 Squash, raw 
Menina Verde (BraziL) 

pulp 
(immature)tr 

tr 20 1067 
Rk 

(Cucrbi:a moschata) 

22 Squash, raw 

Menina Verde (Brazil) 
(Cucurbita moschata) 

fruit (whole) 

(Immature) 
tr I0c 70 17 OCC 67 67 Rk 

19 Squash, raw 
Baianinha (Brazil) 

(Cucurbita moschata) 

fruit 
(mature) 

4710 23460 
(1680-8250) (12540-29440) 

850 
(480-1450) 

'D 4320 0CC 67 67 Rk 
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Carotenoid content of food (ug/lO0g edible portlon 
fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

8-carot 
(rangt) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr 
ref. 

OM 

22 Squash, raw 
Menina Verde (Brazil) 

(Cucurbita moschata) 

fruit 

(mature) 
2300 

(830-4230) 
3930 

(1410-7930) 
..30 

(tr-640) 
855 OCC 67 67 Rk 

22 Squash, raw 
Menina Verde (Brazil) 

(Cucurbita moschata) 

fruit 
(immature) 

10 
(tr-20) 

150 
(80-250) 

300 
(70-740) 

26 OCC 67 67 Rk 

31 Squash, raa 

(Pakistan) 
1910 318 0CC 71.4 71 1Rz 

(CitruLLus fistuLosus) 

30 Squash, cooked 

Acorn (USA) 

fruit 

(mature) 

490 660 82 HPLC 30 30 Hk 

(Cucurbita pepo) 

31 Squash, cooked 

(Pakistan) 
950 158 0CC 71.4 71 1Rz 

(Citrut[us fistutosus) 

59 Scuash, fresh 

button type (Australia) 

whole fruit 100 91.1 20 140 200 43 OCC 72.1 72 1 Rk 

(Cucurbita pepo) 

59 Squash, fresh 

ScaLtooini (Australia) 

whole fruit 100 93.7 40 600 110 114 OCC 72.1 72.1 RK 

(Cucurbita pepo) 

70 Squash, raw 

'south squash' (China) 
seedl1ngs 30 92.6 

1130 OCC 70 70 Rn 
(Cucurbita spp ) 

70 Squash, raw vine tips 90 90.8 860 0 OCC 70 70 Rn 
'south squash' (China) 
(Cucurbita spp.) 

70 Squash, raw 
flowers 80 94.1 

'south squash' (China) 620 OCC 70 70 Rn 
(Cucurbita spp.) 

70 Squash, raw 
(China) 

pulp 88 93.1 1571 
0 

0 CC 70 70 Rn 

(Cucurbita spp )(200-3200) 

82 Squash, fresh 
(Egypt) 4600 [p] OCC 71 71 Rn 

(Cucurbita pepo) 
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Ca'otenoid content of food (ag/lO0 edible portion, fresh weight) 

Ref Food description
VarIety (country) 
(Scientific name) 

87 Squash, rai 

(New Zealand) 
(Cucurbita maxima) 

Part of pLart
or animal 
(Maturity) 

EP Mst 
(%) 

83 7 

a-carot 
(range) 

0 

P-carot 
(range) 

3179 

O-crypto 
Zrange) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE 

530 

Princ. 
method 

HPLC 

Ext. 
ref. 

87 

Chr. OM 
ref. 

87 Hn 

18 Squash puree, dried 
(Mati) 
() 

7480 9130 2172 HPLC 74 - Hn 

87 Squash, butternut, raw 
(New Zealand) 

(CucurDita maxima) 

flesh 79 86.4 0 3471 579 HPLC 87 87 Hn 

P-7 Squash, hybrid, raw 

(New Zealand) 
(Cucurbita maxima) 

fLesh 69 81.0 0 2563 427 HPLC 87 8? Hn 

70 Squash, tender, raw 
'bamboo shoot squash' (China) 

(Cucurbita spp ) 

pulp 79 95.5 
55 
(0-210) 

OCC 0 70 Rn 

22 Squash/pmpkin, raw 
Caserta (Brazil) 
(Cucurbita pepo) 

fruit (whoLe) 

(immature) 
150 100 25 OCC 67 67 Rk 

22 Squash/pumpkin, raw 
Caserta (Brazil) 

(Cucurbita pepo) 

fruit 
(immature) 

140 
(130-160) 

460 
(100-620) 

23 OCC 67 67 Rk 

22 EquashpvJipkin, raw 

Caserta (BraziL) 
(Cucur')ita pepo) 

pulp 
(immature) 

30 30 5 CC 67 67 Rk 

80 Stinging nettle 

(Nepal) 
(Urtoca dioca) 

4595 
766 HPLC 80 80 Hn 

3 Stink weed 

(Thailand) 
(Eryngium floridanum) 

90 85.3 5202 
867 HPLC 73 73 Hc 

3 Sugar pea(Thaliand) young pod 88 88.4 70 12 HPLC 73 73 HC 

(Pisum sativum) 

3 Swamp cabbage 

(Thailand) 
(Ipomoea reptans) 

white stem 81 94.0 1222 204 IPLC 73 73 Hc 
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Carotenoid content of food (eg/lOOg edible portion, fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(X) 

a-carot 
(range) 

f-carot 
(range) 

O-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

3 Swamp cabbage 

(Tha land) 
red stem 66 92.3 593 9 HPLC 7 7 Hc 

(poeioea reptans) 

6 Swamp cabbage 

(Malaysia) 
0 175 0 335 316 MPLC 71.1 06 Hk 

(Ipomoea aquatica) 

86 Swamp cabbage, fried 

(lndonesa) 
Leaves 143 

24 HPLL 86 86 Hn 
(Ipomoea reptans) 

86 Swamp cabbage, fresh 
(Indonesia) 

36 1263 
214 HPLC 86 86 Hn 

(Upomoeareptans) 

86 Swamp cabbage, dried 
(Indonesii) 

leaves 715 9293 1611 HPLC 86 86 Hn 
(lpomoea reptans) 

86 Swamp cabbage, stewed 

(Indonesia) 
(Ipomoea reptans) 

Leaves 209 
35 HPLC 86 86 Hn 

96 Swede, raw, peeled 

(AustraLia) 
0 0 0 HPLC 96 96 Hn 

(B. napus napobrassica) 

3 Sweet basil 

(Thailand) 
leaves 43 87.9 2712 

452 HPLC 73 73 Hc 
(Ocimum basitLicum) 

9 Sweet corn 

(Taiwan) 
(Zea mays) 

(mature) 966 [p] OCC 71 71 Rk 

59 Sweet corn, fresh 

(Australia) 
kernels 67 70.6 100 200 20 44 OCC 72.1 72.1Rk 

(Zea mays) 

47 Sweet majoram 
(Vietnam) 

(Etsholtzia cristata) 
5050 [p] HPLC/OCC 71 71 Hn 

9 Sweet pepper 
(Taiwan) (mature) 288 IN OCC 71 71 Rk 

(Capsicum annuum) 
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Carotenoid content of food (pg/lOOg edible portion, fresh weight) 

Ref Fox1 description
Variety (country) 
(Scie-itific name) 

Part of plant
or animaL 
(Maturity, 

EP Mst 
(M) 

a-carot 
(range) 

f-carot 
(range) 

6-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
iieth.od 

Ext 
ref 

Chr OM 
ref. 

3 Sweet pepper, green 

(Thailand) 
90 91.4 ')3 9 HPLC 73 73 Hc 

(Capsicum annuum) 

91 Sweet pepper, red, cooked 
(NetherLands) 

1030 172 HPLC 91 91 Hc 

tCapsicurn annuxlrm) 

2 Sweet potato 2960 493 HPLC 78 78.2 Hn 
(GuatemaLa) 

(lpomopa batatas) 

3 Swe.. potato 

(ThaiLand) 
('ponoea batatus) 

Leaves 55 84.7 5175 863 HPLC 73 73 Hc 

3 Sweet potato 

orange yeltlow (Thailand) 
77 77.2 1050 175 HPLC 73 73 Hc 

(Opomoeabatatus) 

9 Sweet potato 
White (Taiwan) (mature) 

126 [p3 OCC 71 71 Rk 

(Ipoeoea batatas) 

24 Sweet potato, raw 

(South Pacific) 
root 86 14 HPLC 24 24 HK 

(Ipomoea batatas) 

9 Sweet potato 
Red (Taiwan) (mature) 

7050 [p] 0CC 71 71 Rk 

(Lpomoea batatas) 

24 Sweet potato, raw 
(South Pacific) 

root 47 8 HPLC 24 24 Hk 

Opomoea batatas) 

9 Sweet potato 
TN 64 (Taiwan) (mature) 

6420 [p3 OCC 71 71 Rk 

(Ipomoe3 batatas) 

9 Sweet potato 
AIS 35-2 (Taiwan) (mature) 

2568 [p] 0CC 71 71 Rk 

(Ipomoea batatas) 

26 Sweet potato, raw 
(Egypt) 

0 6418 1070 HPLC 74 74 Hk 

(Ipomoea batatas) 
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Carotcnoid content of food (9g/100g edible portion, fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

8-carot 
(range) 

f-Lrypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext 
ref 

Chr. OM 
ref. 

32 Sweet potato 

Jewel (USA) 
root 

(mature) 
500) [p] Spectr 32 32 0 

(Ipomoea batatas) 

32 Sweet potato 

Centenrial (USA) 
root 

(mature) 
9500 [p1 Spectr. 32 32 0 

(Upomoea batatas) 

32 Sweet potato 
Jasper (USA) 

root 
(mature) 

5400 [p] Spectr 32 32 0 

(Ipomoea batatas) 

32 Sweet potato 
Travis (USA) 

root 
(mature) 

6300 [p3 Spectr. 32 32 0 

(Ipomoea batatas) 

49 Sweet potato, raw 
white fleshed (Brazil) 

root 61 10 OCC 67 67 1Rk 
(Ipomoea batatas) 

49 Swett potato, cooked 

whit,, fleshed (Brazil) 
root 45 

OCC 67 67 1Rk 
(Ipomeka batatas) 

58 Sweet potato, fresh 

orange flesh (Australia) 
tuber 90 78.7 50 6600 300 1132 OCC 72 1 72 1 Rk 

(Ipomoea batatas) 

58 Sweet potato, fresh 

white flesh (Australia) 

tuber 92 81.4 20 10 0 3 0CC 721 72 1Rk 

(Opomoeabatatas) 

8 Sweet potato, fresh 

purple skin (Australa) 
( --noea batatas) 

tuber 92 75 0 20 10 0 3 0CC 721 721Rk 

'0 Swet potato, raw 

(China) 
leaves 80 90.0 

6420 OCC 70 70 Rn 
(!pomoea batatas) 

70 Sweet potato, raw 

(China) 
vine tips 90 89.5 

3200 OCC 70 70 Rn 
- ne'oea batatas) 

7u sweet potato, 
(China) 

raw 
87 67.1 

1310 OCC 70 70 Rn 
(Ipomoea batatas) (90-5510) 
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Carotenoid content of food (gQilOOa edible portion. fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

B-carot 
(range) 

8-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref. 

Chr. OM 
ref. 

79 Sweet potato, 

(India) 

raw 1810 302 HPLC 79 Hn 

(UIpcioeabatatas) 

80 Sweet potato 

(Nepal) 
21 4 HPLC 80 80 Hn 

(Ipcmoia batatus) 

84 Swcet potato, 

(CIS) 

raw 
300 [p) unknown 84 84 -

(Ipomoea batatas) 

94 SweeL potato, raw 

(Australia) 
0 22680 < 30 3780 HPLC 94 94 Hc 

(Ipomoea batatas) 

9 Sweet potato tips 

AIS 35 (Taiwan) 
(Ipomoa batatas) 

(mature) 
1110 (p] 0CC 71 71 Rk 

9 Sweet potato tips
TN 64 (Taiwan) (mature) 1068 [p] OCC 71 71 Rk 
(Ipomoea batatas) 

9 Sweet potato tips 
(Taiwan) (mature) 

1146 (p1 0CC 71 71 Rk 

(Ipomcea batatas) 

86 Sweet potato, orange, fried 

(Indonesia) 
71 739 129 HPLC 8 86 Hn 

(Ipomoea potatos) 

86 Sweet potato, orange, steamed 

(Indones i a) 
155 26 HPLC 86 86 Hn 

(Ipomoea potatos) 

86 Sweet potato, orange, fresh 

(Indones 1a) 
119 736 133 HPLC 86 86 Hn 

(Ipomoea potatos) 

86 Sweet potato, orange, dried 

(Indonesia) 
leaves 715 10938 1885 HPLC 86 86 Hn 

(Ipomoea potatos) 

47 Sweet potato, pate 

(Vietnam) 
0 (p] HPLC/OCC 71 71 Hn 

(Ipomoea batatas) 
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Carotenoid content of food (Ag/1009 edible portion. fresh weight)
 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(MatL-ity) 

EP Mst 
(M) 

a-carot 
(range) 

O-carot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext. 
ref. 

Chr. OM 
ref. 

47 Sweet potato, yellow 

(Vietnam) 
(Ipomoea batatas) 

1360 [p] HPLC/OCC 71 71 Hn 

90 Swiss chard, boiled 
(Ethiopia) 

(Beta vutgaris cicta) 

2190 365 Spectr 90 90 0 

90 Swiss chard, raw 
(Ethiopia) 
Beta vutgaris cicLa) 

3060 510 Spectr. 90 90 0 

10 Taioba, raw 
(BraziLt) 

(Xanthosoma spp.) 

Leaves 
(mature) 

6700 270 28100 1117 OCC 67 67 7 Rk 

3 Tamarind 
(Thai Land) 
(Taarindus indica) 

young pod 68 77.2 47 8 HPLC 73 73 Hc 

3 Tamarind 

(Thailand) 
(Tamarindus indica) 

Leaves 80 75.0 228 38 HPLC 73 73 Hc 

6 Tanki 

(Malaysia) 
(Neptunia oteracea) 

0 11395 0 6236 0 1899 HPLC 71.1 06 Hk 

3 Tao 

(Thailand)
() 

95 95.5 906 151 HPLC 73 73 Hc 

6 Tapioca shoots 

(Malaysia) 
(Manihot utitLissima) 

0 5720 0 1676 0 953 HPLC 71 1 06 Hk 

24 Taro, raw 

(South Pacific I) 
(Xanthosoma sagittifolium) 

root 13 2 hPLC 24 24 Hk 

24 Taro, raw 
(South Pacific I) 
(Cotocasia escutenta) 

root 43 7 HPLC 24 24 Kk 

24 Taro, raw 

(South Pacific I) 
(Xanthosoma sagittifolium) 

root 29 5 HPLC 24 2, Hk 
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Ca'otenoid content of food (Ag/IO0c edible Portion, fresh weight) 

Ref Food descriptionVriety (country) 
(Scientific name) 

Part of plantor animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

P-cal ot 
(range) 

6-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. GM 
ref. 

24 Taro, raw 

(South Pacific I) 
root 43 7 HPLC 24 24 Hk 

(Coocasla escutenta) 

9 Taro 

Water taro (Taiwan) 
(Colocasia esculenta, 

leaves 
(mature) 6096 [p] OCC 71 71 Rk 

58 Tarc, fresh 

(Australia) 
corm 90 68.9 0 20 20 OCC 72 1 72.1Rk 

(CoLocasia esculenta) 

70 Taro, raw 

(China) 
leaf stalk 90 94.0 

150 OCC 70 70 Rn 
(CoLocasia esculenta) 

70 Taro, raw 

(China) 
85 78.8 

20 OCC 70 70 Rn 
(Colocasij escuLenta) 

86 Taro, boat--d 

(Indonesia) 
leaves 

71 12 HPLC 86 86 Hn 
(Coloca!,a escuLenta) 

86 Taro, boiled 

(Indonesia) 
(Colocasia escutenta) 

Leaves 
95 

16 HPLC 86 86 Hn 

86 Taro, oried 

(Indonesia) 
leaves 672 17920 

3045 HPLC 86 86 Hn 
(Cotocasia esculenta) 

86 Taro, fresh 

(Indonesia) 
leaves 95 1811 310 FPLC 86 E6 Hn 

(CoLocasia esculenta) 

79 TelLagarfelikura, raw 
(India) 210 35 HPLC 79 Hn 

() 

6 Terung pipit 

(Malaysia) 
0 74 0 154 0 12 HPLC 71 1 06 Hk 

(SoLanum torvurn) 

43 Thankuni sak, cooked 
Leafy type (Bangladesh) 
(Centelta asiatica) 

6100 
(6020-6270) 

1017 0CC 43 43 Rk 
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Carotenoid content of food (gg/1OOg edible portion. fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(ringe) 

f-carot 
(range) 

R-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ 
method 

Ext 
ref. 

Chr 
ref 

OM 

5 ThimbLeberry, raw 

(British CoLuibi) 
(Rubus parvifLorus) 

shoots (peeled) 13 25 4 HPLC 76 1 76 Hk 

47 Thyme 

(Vietnam) 
(Potygonum odoratum) 

4200 [p] HPLC/OCC 71 71 Hn 

1 Tomato, raw 

Canary Islands type (Spain) 
(Solanum lycopersicum) 

fruit 

(mature) 

95 93 6 ND 443 ND 44 1604 77 HPLC 74.2 01 Hb 

1 Tomato, raw 

pear type (Spain) 
(Sotanurn lycopersicum) 

fruit 

(mature) 

95 93.6 ND 393 ND 72 62273 78 HPLC 74 2 01 Hb 

1 Tomato, raw 

common type (Spain) 
(Sx=- n tycopersicum) 

fruit 

(mature) 

97 93 6 ND 494 ND 52 2116 93 HPLC 74.2 01 Hb 

3 Tomato 
(Thailand) 

(Lycopersicur esculentumi) 

98 93 9 391 65 HPLC 73 73 Hc 

6 Tomato 

(Malaysia) 
(Lycopersicum escuLentum) 

0 365 0 130 0 61 HPLC 71 1 06 Hk 

8 Tomato 

(Malaysia) 

(Lycopersicum esculentum) 

fruit 

(mature) 

0 365 130 61 HPLC 71.3 06 Hk 

20 Tomato, raw 

Santa Cruz (Brazil) 
(Lycopersicum esculentun) 

640 107 HPLC 67 67.2 Rk 

14 Tomato, raw 

(Brazil) 
(Lycope-sic,-n esculentun) 

fruit 

(ripe) 

506 90 OCC 14 14 Rc 

9 Tomato 
(Taiwan) 

(CoLocasia esculenta) 

(mature) 498 [p) OCC 71 71 Rk 

17 Tomato 

(Brazil) 
(Lycope-sicum esculentum) 

450 2080 2610 81 OCC 67 67.5 Rk 
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Carotenoid content of food QL/1OOg edible portion, fresh weight) 

Ref Food description
Variety (countr, 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

f-carot 
(range) 

fl-crypto 
(range) 

Lutein 
Crange) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

18 Tomato, dried 

(Mal1) 
(LycopersiLcum escuLentum) 

6.45 < 60 2060 349 HPLC 74 - Hn 

30 romato, raw 
(USA) 

(Lycopersicum escuLentum) 

fruit 
(mature) 

500 6700 83 HPLC 30 30 Hk 

42 Tomato, raw 
(USA) 

(Lycopersicum escuLentum) 

fruit 
(mature) 

280 130 3920 47 HPLC 42 42 Hb 

42 Tomato, stewed (8 min.) 
(USA) 

(Lycoperslcum escutentn) 

fruit 
(mature) 

570 740 95 HPLC 42 42 Hb 

36 Tomato, raw 
(USA) 

(Lycopersicum esculentum) 

fruit 
(ripe) 

170 28 HPLC 36 36 Hk 

47 Tomato 
(Vietnam) 
(SoLanum meLongena) 

480 [p] HPLC/OCC 71 71 Hn 

52 Tomato, raw 

(India) 
(Lycopersicum escutentum) 

619 103 HPLC 52 52 Hk 

70 Tomato, raw 
(China) 
(Lycupersico Lycopersicum) 

95 94.8 362 
(110-580) 

0 OCC 70 70 Rn 

69 Tomato, freso 
Santa Cruz (Brizit, Campina) 
(Lycopersicum !scuLentum) 

whole fruit 
(ripe) 

510 3110 4140 [p] OCC 67 67.9 Rk 

80 Tomato 

(Nepal) 
(Lycopersicum esL Lentum) 

260 43 HPLC 80 80 Hn 

79 nato, raw 

-Ia)
(Ly. 'rsicon escutentum) 

590 98 HPLC 79 Hn 

84 Tomato, -aw 

(CS)
(Lycopersicum escuLentum) 

1200 [p] unknown 8. 84 -
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Carotenoid content of food (Lg1OOq edible portion, fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(W) 

a-carot 
(range) 

f-carot 
(range) 

O-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(-ange) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. OM 
ref. 

84 Tomato, preserved 
(CIS) 1000 [p] unknown 84 84 

(Lycopersicu' escutentum) 

84 Tomato, piLkLed 
C i._ 3rO [p] u n know n 84 8 4 

(Lycopersicum escutentum) 

85 Tor-ato, canneo 

(Croatia) 
3630 12060 [pI OCC 85 85 Rn 

(Lycopersicon escutentum) 

84 Tomato 

(CIS) 
juice 

500 [p] unknown 84 84 
(Lycopersicum escutentum) 

84 Tomato, -aste 
(CIS) 

(Lycopersicum escutentum) 
2000 [p2 unknown 84 84 

84 Tomato, catsup 
(CIS) 
(Lycopersicum esculentum) 

1200 [p] unknown 84 ,34 

91 To.ato, raw 

%Netherlands) 
840 140 HPLC 91 91 Hc 

(Lycopers con escutentum) 

87 Tomato, raw 

(New Zealand) 
100 94.2 0 549 92 H"LC 87 87 'n 

(Lycooersicon escutentum) 

90 Tomato, biLled(E0ioa ) 1850 308 Spectr 90 90 0 

(Lycopersicon esctontum) 

94 Tomato, raw 

(Australia) 
0 410 6160 70 HPLC 94 94 Hc 

(Lycopersicon escuLentum) 

14 Tomato Juice, processed 
Brand A (Brazil) 

puLp 364 
61 OCC 14 14 Rc 

(Lycopersicon tycopersicjn) 

91 Tomato juice 
(NetherLands) 

juice43 
ji 260 

HPLC 91 91 c 

(Lycopersicon esculentum) 
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Carotenoid content of food (g/1pOOg edible portion, fresh weight) 

Ref Food description
Variety (country) 

(Scientific name) 

Part of plant 
or animal 

(Maturity) 
EP Mst 

(%) 

a-carot 

(range) 
B-carot 

(range) 
B-crypto 

(range) 

Lutein 

(range) 
Lycopene 

(range) 
Zeaxanth Total 

(range) (range) 
RE Princ 

method 

Ext 

ref. 

Chr 

ref 

OM 

14 Tomato ketchup, processed 

avg 2 brands (Brazil) 
(Lycooersicon Lycopersicum) 

pulp 582 97 OCC 14 14 Rc 

14 Tomato paste, processed 

avg 2 brands (Brazil) 
(L~ccperslcun licopersicun) 

pulp 937 156 OCC 14 14 Rc 

14 Torrato puree, processed 

avg 2 bra-vos (Braz ) 
(Lycopersicon tycopersicum) 

pulp 753 126 OCC 14 14 Rc 

96 Tomato, :nerry, raa 

(Austratlia) 
ULyccperscor esculentum) 

20 460 40 82 HPLC 96 96 Hn 

96 Tomato, ccminrn, raw 

(Austratia) 
(Lyropersicon e,-utentum) 

10 330 20 58 hPLIC 96 96 Hn 

96 Tomato, egg, rdW 

(Australia) 
(Lycopersicon esculentum) 

10 270 20 48 4PLC 96 96 Hn 

70 Tomto, pale green, raw 

(China) 

(Lycepersicon Lycopersicum) 
(mature) 

100 94.3 150 0 OCC 70 70 Rn 

70 Tomato, pink, 

(ChLna) 
(Lycopersicon 

-aw 

Lycopersicum) 

94 95.5 350 0 OCC 70 70 Rn 

70 Tomato, red, raw 

(China) 
(Lycopersicon ycope'sicum) 

97 95.9 370 0 OCC 70 70 Rn 

70 Tomato, yellow, raw 

(China) 
(Lycopersicon '"copersicum) 

92 95.5 250 0 OCC 70 70 Rn 

3 Toon 

(Thdilard)7 
() 

77 95.o 36 6 HPLC 7 73 Mc 

79 TuLasi, raw 

(Irdia) 
(Ocirm sanctum) 

815 136 HPLC 79 Hn 
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Carotenoid content of food (ALg/lOOg edible portion, fresh weight) 

Ref Food description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(M) 

a-carot 
(range) 

f-carot 
(rarge) 

$-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

iE Princ. 
method 

Ext. 
ref. 

Chr 
ref 

OM 

79 Tummikura, raw 4250 708 HPLC 79 Hn 
(India) 

(Leucos aspera) 

2 Turnip 7430 1238 HPLC 78 78.2 Hn 
(Guatemala) 

(Brassica rapa) 

82 Turnip, fresh 

(Egypt) 
root 0 (p] 0CC 71 71 Rn 

(Brassica rapa) 

82 Turnip, fresh 

(Egypt) 
Leaves 26000 [p] OCC 71 71 Rn 

(Brassica rapa) 

30 Turnip 

(Nepal) 
2 0 HPLC 8U 80 Kn 

(Brassica rapa) 

84 Turnip, ra., 

(CIS) 
100 [p] unknown 84 84 

(Brassica rapa) 

70 Turnip greens, raw 
(China) 

greens 91 91.0 1100 0 OCC 70 70 Rn 

(Brassica rapa) 

80 Turnip leaves 
(NepaL) 

leaves 2316 386 HPLC 80 80 Hn 

(Brassica raa) 

31 Turnip, green, cooked 
(Pakistan) 

220 37 OCC 71 4 71 1Rz 

(Brassica napus) 

31 Turnip, green, 

(Pakistan) 
raw 330 55 OCC 71.4 71 1 Rz 

(Brassica napus) 

96 Turnip, white, raw, peeled 0 0 0 0 HPLC 96 96 Mn 
(AustraLia) 

(Brassica napus) 

31 Turnip, yellow, cooked 
(Pakistan) 

220 37 OCC 71.4 71.1 Rz 

(Brassica nap.s) 
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Carotenoid content of food (ug/lO0 
edible portion. fresh weight)
 

Ref Food descriptionVariety (country) 
(Scientific name) 

31 urk,; yeltow, raw31Tritan) 

Part of plantor animal 
(Maturity) 

EP Mst 
() 

a-c' ;ot 
(ange) 

f-carot 
(range) 

270 

k-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE 

45 

Princ. 
method 

OCC 

Ext. 
ref 

71.4 

Chr. OM 
ref. 

71.1 Rz 

(Brassica napus) 
2 Tziton(Guatem a) 

5050 
842 HPLC 78 78.2 Hn 

(Tinantia erecta) 
79 Uttarern, 

raw 
(I ndia) 4060 677 HPLC 79 Hn 
(Achyranthes aspera) 

31 Vegetable sponge, raw 

(Pakistan) 390 65 OCC 71.4 71.1Rz 
(Luffa acutanguLa) 

31 VegetabLe sponge, cooked 

(Pakistan) 350 58 OCt 71 4 71 1Rz 
(Luffa acutangula) 

85 Vegetables, mixed 
(Crcatia)

() 
2350 11980 [p] OCC 85 85 Rn 

3 Vine Spinach 

(Thailan) 
62 92.3 2904 484 HPLC 73 73 Hc 

(Basella rubra) 
70 Vinespinach, raw 

(China) 
98 92.7 

4550 OCC 70 70 Rn 
(Basetta atba) 

9 Water bamboo 
(Taiwan) 

(Zizania palustris) 
(mature) 228 [p] OCt 71 71 Rk 

37 Water convotvulus, fresh 

(Taiwan) 
leaves 10000 7800 1667 HPLC 37 37 Hb 

(Ipomoea aquatica) 
80 Water(NWa cress) 

4356 
726 HPLC 80 80 Hn 

(Nasturi um officinale) 
3 Water dropwort 

(Thailand) 
(Eryngium foetidum) 

leaves 78 88.8 1529 255 HPLC 73 73 c 
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Carotenoid content of food (zg/lOOg edible portion, fresh weight) 

Ref Fcod description
Variety (country) 
(Scientific name) 

Part of plant 
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

6-c.rot 
(range) 

f-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. QM 
ref. 

47 Water dropwort 

(Vietnam) 
1770 [p] HPLC/OCC 71 71 Hn 

(Oenanthe stotonifera) 

3 Water minosa 
(Thailand) 

54 86.6 2832 472 HPLC 73 73 Hc 

(Neptunia oLeracea) 

40 Water spinach, 
(Australia) 

raw Leaf, stem 
(mature) 

100 30 1180 35 202 OCC 72. 72 1 Rk 

(pomoea aquatica) 

47 Water spinach 

(Vietnam) 
3420 (p1 HPLC/OCC 71 71 Mn 

(lpomoea aquatica) 

70 Waterchestnut, raw 
(China) 

(Eleocharis spp.) 

69 74.3 5 
(tr-10) 

0 OCC 70 70 Rn 

2 Watercress 

(Guatemata) 
3130 522 HPLC 78 78.2 Hn 

(Nasturtium officinaLe) 

40 Watercress, raw 
(Australia) 

(Rorippa nasturtium-aqua.) 

Leaf, stem 
(mature) 

100 20 1980 40 335 OCC 72.1 72.1 Rk 

47 Watercress 

(Vietnam) 
3250 (p] HPLC/OCC 71 71 Mn 

(Nasturtium officinaLe) 

87 Watercress, raw 
(New Zealand) 

41 93.0 0 4945 824 HPLC 87 87 Hn 

(Rorippa nasturtium aquat.) 

3 WatermeLon 

(ThaiLand) 
59 92.6 365 61 HPLC -3 73 Hc 

(CitruLLus vuLgaris) 

70 Watermelon, raw 
(China) 

(Cit-uLtus Lanatus tanatus) 

55 93.8 146 
(10-410) 

0 OCC 70 70 Rn 

70 Water-convoLvuLus, raw 
(China) 

(lpomoea aquatica) 

76 90.3 2245 
(1800-3350) 

0 OCC 70 70 Rn 
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Carotenoid content of food (gl00g edible portion fresh weight) 

Ref Food descriptionVariety (country) 
(ScIentific name) 

2 Wax beans 

Part of plantor animal 
tMaturity) 

EP Mst 
(%) 

a-carot 
(range) 

carot 
(range) 

0-crypto 
(range) 

Lutein 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext. 
ref. 

Chr. 014 
ref. 

(Guatemala) 9820 1637 HPLC 78 78 2 Hn 
(PhaseoLus vuLgaris) 

9 Wax gourd(Taiwan) 

(Benincasa hispida) 

(mature) 
66 [p] OCC 71 '1 Rk 

40 Wax gourd, raw 

(Australia) 
tBenincasa hispida) 

fruit (Large) 
(mature) 

68 20 10 
3 OCC 72.1 72.1RK 

70 J3ax-gourd, raw 

(Ch'na) 
(Benincasa hispida) 

78 97.0 
OCC 70 70 Rn 

9 Welsh onion 
(Tawan) 

(Altium fistulosum) 
(mature) 1938 [p] OCC 71 71 Rk 

91 White cabbage, cooked 
(Netherlands) HPLC 91 91 Mc 
(6 oLeracea capitata) 

3 Jild ginger 

(Thailand) 
75 93.7 0 HPLC 73 73 Hc 

(KaeMPTeria pandurata) 
9 Winged bean 

(Taiwan) 
(Psophocarpus tetragon.) 

root
(mature) [p] OCC 71 71 Rk 

9 Winged bean 

(Taiwan) 
(Psophocarpus tetrago ) 

(mature) 378 [p] OCC 71 71 Rk 

9 Winged bean 
(Taiwan) 
(Psophocarpus tetragon.) 

leaves
(mature) 4860 [p] OCC 71 71 Rk 

80 Winged bear leaves 

(Nepal) 
Leaves 

13135 2189 HPLC 80 80 Hn 
(Psehocarpus tetragon.) 

6 Wotrberry Leaves 

(Malaysia) 
0 5867 0 7591 0 978 HPLC 71.1 06 Hk 

(Lyciurm chinense) 
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Carotenoid content o' food (zgl1OOg edible portion, fresh weight) 

Ref Food description 
Variety (country) 
(Scientfic name) 

Part of plant 
or animat 
tMaturity) 

EP Mst 
(%) 

a-carot 
(range) 

f-carot 
(range) 

6-crypto 
(range) 

Luten 
(range) 

Lycopene 
(range) 

Zeaxanth Total 
(range) (range) 

RE Princ. 
method 

Ext 
ref. 

Chr. OM 
ref 

8 Wolfberry Leaves 

(Mataysia) 

leaves 

(mature) 

0 5870 7590 978 HPLC 71 3 06 HV 

(Lyclium chinense) 

24 Yam, raw 

(South Pacific I) 

root 1P3 17 HPLC 24 24 Hk 

(Dioscorea esculenta) 

24 Yam, raw 

(South Pacific 1) 

root 37 6 HPLC 24 24 Hk 

(Dioscorea esculenta) 

24 Yam, raw 

(South Pacific 1) 

root 80 13 HPLC 24 24 Hk 

(Dioscorea alata) 

24 Yam, ra. 

(South Pacific 1) 

root 110 18 HPLC 24 24 Hk 

(Dioscorea alata) 

70 Yam, raw 95 82.6 20 0 OCC 70 70 Rn 
(China) 

(Dioscorea spp ) 

6 Yam stalks 

(Malaysia) 
0 61 0 80 0 10 HPLC 71.1 06 Hk 

(Dioscorea spp ) 

80 Yarba-de-tega 

(Nepal)
() 

3532 589 HPLC 80 80 Hn 

3 Yard tong beans, green 92 90.0 66 11 HPLC 73 73 Hc 
(Thailand) 

(Vigna sinensis) 

3 Yard tong beans, green leaves 43 88.7 276 46 HPLC 73 73 Mc 
(Thailand) 

(Vigna sinensis) 

9 Yardtong bean 

(Taiwan) (mature) 
198 [p] OCC 71 71 Rk 

(Vigna unguiculata) 

86 Yardlong bean, fresh 0 143 24 HPLC 86 8o Mn 
(Indonesia) 

(Vigna unguitata) 
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Carotenoid content of food (eg/1009 edible 2ortion. fresh weight) 

Ref Food description
Variety (cou)tr 
(Scientific name) 

Part of plant
or animal 
(Maturity) 

EP Mst 
(%) 

a-carot 
(range) 

0-carot 
(range) 

0-crypto 
(range) 

Lutein 
(rangel 

Lycopene 
(range) 

Zepxanth Total 
(range) (range) 

RE Princ 
method 

Ext 
ref 

Chr 
ref 

OM 

86 Yardiong bean, dried 

(Indonesia) 

leaves 465 
78 HPIC 86 86 Mn 

(Vigna unguitata) 

86 Yardlong bean, boiled 

(Indonesia) 
24 113 

21 HPLC a6 86 Hn 
(Vigna unguitata) 

86 Yardlong bean, stewed 

(Indonesia) 95 
16 HPLC 86 86 Hn 

(Vigna unguiLata) 

40 Yard Long bean, raw 

(Austrdala) 
seed, pod 

(mature) 

92 25 450 35 80 OCC 72 1 72.1 Rk 

(Vigna sesquipedais) 

3 Ya-nang 

(Thailand) 
leaves 60 69.9 3809 

635 HPLC 73 73 Hc 
(Titiacora triandra Diets) 

3 Ya-nang (water extract) 

(Thailand) 
leaves 100 99.4 535 89 HPLC 73 73 HC 

(Titiacora triandra Diets) 

79 Yerramolakakura, raw 

(India) 
9760 

1627 HPLC 79 Hn 
(Amaranthus spp ) 

59 Zucchini, fresh 

Blackjack (Australia) 

whole fruit 93 94.4 20 320 110 65 0CC 72.1 72 1 Rk 

(Cucurbta pepo melopepo) 

59 Zucchini, fresh 

white (Australia) 

whole fruit 94 94 2 30 230 60 46 0CC 72.1 72.1 Pk 

(Cucurbita pepo meLopepo) 

59 Zucchini, fresh 

Golden (Australia) 

whole fruit 92 94 1 30 80 60 21 0CC 721 72 iRk 

(Cucurbita pepo meLopepo) 
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4. SUMMARY OF METHODS USED FOR THE ANALYSIS OF CAROTENOIDS 

Abbreviations and terms used 

absorb. 
ACN 
CH2C12 
co-chr. 
CR 
BHT 
Fluor. 
HPLC 
MeOH 
MS 
NMR 
OCC 
ODS 
PE 
QM 
RT 
Spectr 
THF 
TLC 

Absorbence 
Acetorutrile 
Dichloroinethane 
Co-chromatography 
Chemical reactions 
Butylated hydroxytoluene 
Fluorometry 
High-performance liquid chromatography 
Methanol 
Mass spectrometry 
Nuciear magnetic resonance spectroscopy 
Open column chromatography 
Octadecylsilane 
Petroleum ether 
Quality measure 
Retention time 
Spectrophotometry 
Tetrahydroturan 
Thin layer chromatography 

Note: The numbers in the ext ref and chrom.ref columns refer to the methods of extraction and chromatography respectively, as described 
in the original publications listed in Chapter 7. Whcn a method used is based on an earlier published method this is indicated by giving
the reference number of the initial method followed by a decimal point and a serial digit. For example, 67.4 in the column for 
chromatography indicates the fourth modification listed of the method described by Rodriguez et al. in reference 67. 
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SUMMARY OF METHODS USED FOR THE ANALYSIS OF CAROTEYOIDS 

Reference Reference 

Ext Sap Chr 

Methd Colurri 

Name/size Diam 
ELuent 

Type 
omposition/fto. Peak identification/ 

quantification 
Internal standard GM 

01 Granado et at. (1992) 74 2 n 01 HPLC Spher,-5 

220x4 6 5 I 

ACN/CH2CL2/MoOH (70 20 10), ACN/MeOH (85 
i.ocr/grad 1 8 3 5 nt/mi 

15) RT/stop ftcw scan, co-chr. 

absorbance 
Echinenone, retinyl paLmitate Hb 

02 Lopez-Palacios et at (1993) 78 78 2 HPLC Hn 

03 Sungpuag (1993) 73 y 73 4PLC Hypersit MeOH/Ch3CN/ChCt3/H20 (200 250 90 11) RT Hc 
250x4 6 3 IL isocratic 1 5 mt/min peak height 

04 Booth et 3L 01992) 71 n 75 1 HPLC Novapak 
150x3 9 4 A 

acetone/HeC4/ThF (53 38 7) 
isocratic 2 mt/mn 

RT, absorb. 
peak height 

Hk 

05 Kuhntein (1990) 76 1 y 76 HPLC Spheri-5 ACN/MeOH/H20 I ACN,"eOH/butan-1-ot RT, chrom. behav ik 
250x4 6 5 L gradient 2 m[/mi peak area 

06 Tee et at (1991) 71 1 y 06 HPLC Bondapak ACN/MeOH/ethvidteta'e (88 10 2) RT Hk 
300x3 9 10 g isocratic 2 mt/min peak area 

07 Tee et at (1992A) 71 1 " 06 HPL 
r 

Bondapak ACN/MeOH/ethytacetate (86 10 2) RT ik 
300x3 9 10 g isatr 2 mI/min peak height 

08 Tee et at (19923) 71 3 y 06 HPLC Bondapak 

300x3 9 10 A 

ACN/MeOH/ethvkacetate (88 10 2) 
isocratic 2 nL/nin 

RT 

peak area 
ik 

00 Isou (unpublished) 71 71 OCC acetone/hexane absorb Rk 

10 Mercadante et at (1990) 67 n 67.7 OCC acetone in PE TLC, absorb., CR Rk 

absorbance 
11 CavaLcant2 et aL (1992) 67 y 67 OCC acetone/ethyl ether TLC, absorb , CR Rk 

absorbance 
12 Goaoy et 31 (1990) 67 y 67.3 0CC acetone/ethyl ether TLC, absorb, co-chr., NMR, MR Rc 

absorbance 
13 Rodriguez Amaya et at (1983) 67 7 67 OCC acetone/ethyl ether TLC, absorb, CR, co-chr. Rk 

absorbance 
14 Podriguez-Amaya et at (1992) 14 n 14 OCC acetone (2%), aceteone in PE (6%) absorb chromn behav , NMR Rc 

absorbance 

15 Hotland et at (1992) 77 y 77 HPLC Zorbax ACN/CH2Ct2/MeOH (7:2:1) absorb Hk 
5 11 isocratic 1 3 mt/mn absorbarce 

16 Kimura et at (1991) 67 n 67.6 0CC acetone/ethyL ether TLC, absorb , co-chr, CR Rk 
absorbance 

17 Kimura et at. (1990) 67 n 67.5 OCC acetone/ethyL ether TLC, absorb , co-chr, CR Rk 
absorbance 
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SUMMARY OF METHOOS USED FOR THE ANALYSIS OF CAROTENOIDS
 

Reference Reference 

Ext Sap Chr 

Method Colurvi 

Name/size Dam 

Etuent composition/fLow 

Type 
Peak identification/ 

quantification 
Internal standard ON 

18 Bushway (unpublished) 74 n - HPLC 
Hn 

'9 Arima et at (1990) 67 y 67 OCC ethyl ether/acetone/PE TLC, absorb , CR Rk 
absorbancL 

20 Carvalho et at (1992) 67 y 67 2 HPLC Lichrocart MeOH/acetone (98 2) RT, spiking, TLC, absorb., CR Sudan I Rk 
125x4 5 A isocratic 0 8 mI/min peak height 

21 Edwards et at (1986) 21 ? 21 OCC 
Rn 

absorbance 
22 Arima et at (1 38) 67 y 67 OCC acetone/ethyL ether TLC, absorb., CR, co-chr. Rk 

absorbance 
23 Trujiltlo-Ouijano et at (199)) 23 y 14 1 OCC acetone-DE I H20-acetone f ether-PE TLC, absorb, CR Rk 

absorbance 

24 Sing. et at (1988) 24 y 24 APLC Radial Pak ACN/MeOH/ChC(3 (40-40 2) RT Hk 
150x3 9 5 g Isocratic 0 5 mI/mn peak area 

25 Mariath et at 1989) 25 y 36 OCC 
Rz 

absorbance 
2o Abdel Kadtr (1991) 74 n 74 HPLC Partisil ACN/THF/H20 

Hk 
250x4 6 5 u isocrati 2 ml/mn peak height 

27 OlmediLLa et at (1993) 74 y 01 2 HPLC Spheri-5 ACN/CH2CL2/MeCH (7 2:1) I ACN/MeOH (85.15) RT/stop flow scan, co-chr. Echinenone Hc 
220x, 6 5 u isocratic varying standard curve 

28 Cano (1991) 28 n 78 1 HPLC Hypersit MeOH/H20 (75 25), ethytacetate HPLC, TLC, absorb , CR Hc 
100x4 6 5 g gradient 1 7 nt/inn peak area 

29 Altmla et al (1991) 29 y 29 HPLC Sphermsorb PE/acetone RT/TLC Hn 
250x4 6 5 jL gradient varying standaid curve 

3) Mmcozzi et at (1990) 30 y 30 hPLC Microsorb ACN/metytone-CL/hexanelACN/MeOH/ME-Cl/hexane RT, absorb , CR Hk 
250x4 6 5 j combined varying peak area 

31 Nagra et at (1988) 71 4 71.1 0CC 
Rz 

absorbance 

32 Picha ( 
1 
985) 32 n 32 Spectr 

0 
absorbance 

33 RazungLes et at (19891 nf n 33 HPLC Brownlee acetone-H20 peak Hn 
250x4 5 ;L gradient 1 ml/mn 

34. Ta~agm (1985) 34 y 34 HPLC Hitachi hexane bezene (1-1) 1 acetone absorb Hn 
300x3 gradient 0 6 mL/min peak area 
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SUMMARY OF METHODS USED FOR THE ANALYSIS OF CAROTENOO1S
 

Reference Reference Method Coturnn ELuent composition/flow Peak identification/ Internal standard ON 
Ext Sap Chr Ndme/size Diam Type quantification 

35. Mlnguez-Mosquera et aL. (1992) 39 1 1 35 HPLC Spherisorb H20/reagent/MeOH (1.1,8) i acetone/MeOH (1 1) RT, absorb. Hk 
250x4 5 ± gradient 2 mr/min peak area 

36 Philip e, at. (103G^) 36 n 36 HPLC Waters resolve MeOH-ethylacetate absorb Sudan 1 Hk 
1503 9 gradient 1 mL/min intern std 

37 Chen et at. (19921 31 n 37 HPLC Phenonenex ACN/MeO,/CHCt3/hexane (75 12 5 7 5 7 5) RT, TLC, co-chr. P-apo 8 carotenal Hb 
250x4 6 5 ji isocratic 1 mI/non intern std. 

38. Christophersen et at. (1989) 38 n 38 HPLC SupeLco MeOH-H20/ethyt acetate (80.20) RT, TLC Hk 
250x4.6 5 g isocratic peak area 

39 Minguez-Mosquera et at (1990) 39 1 39 TLC GF 254 PE/acetone/diethyLamine (10:4:1) absorb., color in UV Rz 
absorbance 

40 Wilts et at. (1984) 72.1 n 72.1 0CC acetone/PE (1-4%) absorb Rk 
absorbance 

41 Genhura et at. (unpublished) 41 n 41 OCC acetone/PE (4%) Rk 
absorbance 

42. Khachik et al (1992) 42 n 42 HP.C hicrosorb 

250x4 6 5 A 

ACN/MeOH/CH2CL2/hexane 

combined varying 

RT, MS, absorb., 

intern. std. 

CR P-apo 8 carotenat/ate, nonapre Hb 

43 Rahman et at. (1990) 43 n 43 OCC Brockman PE absorb Rk 

44 Oaood et at. (1989) 44 y 44 HPLC ChromasiL ACN/MeOh/ethy acetate (53 40-7) TLC, absorb. Hk 
250x4.6 10 g isocratic varying not described 

45. Homnava et at. (1990) 45 y 45 HPLC Zorbax ACN/methylene-Ct/tri-ethytamine (350:150 1) RT Hk 
250x4 6 5 IL isocratic I mI/mn peak area 

46 Sian et at (1991) 71.2 n 46 Spectr. 
0 

ebsorbance 
47. Huynh Hong et at (unpublished 71 ? 71 HPLC/OCC 

Hn 

48 Adewusi et at. (in press) 48 n 01.1 HPLC Spherisorb RT Hk 
250x4.6 5 I isocratic 1.5 mt/mn peak area 

49. Atreida et at (1988) 67 y 67.1 0CC acetone/PE (3%) absorb , CR Rk 
absorbance 

50 Deli et at (1992) 50 y 50 HPLC Chromasit MeOH-H20(12%)/MeOH/acetone(50%)-MeOH RT, MS, absorb. cantaxanthin Hk 
250x4.6 6 IL gradient 1.5 mI/mm neak height 

51. Daood et at (1992) 44 y 44.1 NPLC Chromasit ACN/2-isopropanoL/H2) (39:57:4) TLC, absorb., CR Hn 
isocratic I mL/mm peak 
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SUMMARY OF METFO'S USED FOR THE ANALYSIS OF CAROTENOIDS
 

Reference Reference Method Coturr Etuent cornpositionlftow Peak identification/ Internal standard OM 
Ext Sap Chr Name/size Diam Type quantification 

52 Dikshit et aL. (1988) 52 y 52 HPLC Micropak ACN/MeOH (80 20) RT Nk 
300x4 10 A. :ratic 1 2 m/mn peak area 

53 Gregory et at (1987) 53 y 53 HPLC Waters resolve 
150x3 9 

MeOH/ethyL 

gradient 
acetate (linear) 
1 8 mi/mn 

RT, TLC, absorb 
intern. std. 

CR cantaxanthin, capsanthin Ic 

54 Godoy et at. (submitted) 67 n 67 4 0CC PE/ethyLether(5%)-PE/acetone(1C%)-pE TLC, absorb., CR Rk 
absorbanz:. 

55 Wilts et at. (1986A) 72.1 n 72 1 0CC acetone/PE (1-4%) absorb. Rk 

absorbance 

)6 Wilts et at (1986B) 72 1 n 72 1 0CC acetone/PE (1-4%) absorb Rk 
absorbance 

57 Wilts et at. (1986C) 72 1 n 72.1 0CC acetone/PE (1-4%) absorb Rk 

absorbance 

58. Wilts et at (1987A) 72.1 n 72 1 0CC acetone/PE (1-4%) absorb Rk 

absorbance 
59. Wiltt et at (19878) 72 1 n 72.1 0CC acetone/PE (1-4%) absorb. Rk 

absorbance 

60. Wilts et al (1983) 72.1 n 72 1 0CC acetone/PE (1-4%) absorb Rk 
absorbance 

61 Wilberg et at. (paper, 1993) 61 61 HPLC Waters RT, spiking, TLC, absorb., CR Hn 
peak area 

62 Kim et at (1990) 62 y 62 HPLC Zorbax ACN CH2CL2.MeOH (7:2:1) absorb Hk 
250x4 6 7 IL isocratic peak area 

63. Mejia et at. (1988) 74 3 n 75 HPLC Novapak acetone/MeOH/THF (58:38:7) RT/literature Hk 
150x3 9 4 a isocratic 1 mt/mn peak height 

64 Mercadante et at. (1991) 67 n 67 8 0CC acetone in PE TLC, absorb , CR Rk 
absorbance 

65. Philip et at (1988B) 36 n 36 HPLC Waters resolve 
150x3 9 

MeOH-ethylacetate 
gradient 1 mL/mn 

absorb. 
intern. std. 

Sudan 1 Hk 

66. Moorthy et at. (1990) 71 n 71 OCC acetone/hexane absorb Rk 
Isocratic absorbance 

67. Rodriguez et at (1976) 67 y 67 OCC acetone/e-hyL ether TLC, abso-b., co-chr. Rk 
absorbance 

68. Rouseff (1992) 68 n 68 HPLC Analytichem ACN/CH2CL2/MeOH (65.25.10) RT, absorb., literature Hk 
250x4 6 isocratic 1 mI/mn peak area 

177
 



SUMMARY OF METHOOS USED FOR THE ANALYSIS OF CAROTENOIDS 

Reference Reference 

Ext Sap Chr 

Method CotLfrn 

Name/size Diam 

ELuent composition/fLow 

Type 
Peak identification/ 

quantification 
Internal standard GM 

69 ldvares et at (submiitted) 67 n 67.9 0CC acetone-PE I H20-acetone I ether-PE TLC, absorb., CR Rk 

absorbance 
70. Ershuw et at. (1990) 70 7 70 OCC 

Rn 

71. AOAC (1984) 71 n/y 71 OCC acetone/hexane 
Fk 

Isocratic absorbance 
7? Gebhardt et at (1977) 72 n 72 OCC acetore/PE (1-3%) 

Rk 

absorbance 
73 Speek et at. (1986) 73 y 73 HPLC Hypersit MeOH'CH3CN/CHCt3/H20 (200:250:90-11) RT Hc 

250x4 6 3 g isocratic 1 5 tt/min peav height 
74 Bushway et at. (1982) 74 n 74 HPLC Partisit ACN/THr/H20 (85 12 5 2.5) RT, TLC, absorb. Hb 

250x4.6 5 g isocratic 2 mt/mn peak height 
75 Bushway (1985) 71 1 n 75 HPLC Novapak 

150x3 9 4 g 

acetone/MeOH/THF (58.38 7) 
Isocratic 1 mt/min 

R', absorb 

peak height 
Hc 

76 Thomps)n et at (1985) 76 y 76 HPLC Spheri-5 ACM/MeOH/H20 1ACN/'MeOh/b tan-l-ot RT, chrom behav Hk 
250x4.6 5 g gradient 2 mt/min peak area 

77 Holtand et at (1991) 77 , 67 HPLC Zorbax ACN/CH2CL2/MeOH (7:2:1) absorb Hk 
5 g isocratic 1 3 mt/mn abscrbance 

78 Schwartz et a[ (1981) 78 78 HPLC 
Hn 

79 Reddy et at (1993) 79 y HPIC Shimadzu ACN/Cl2Ct2/MeOH (7 2 1) 
Hn 

250x4 6 5 g isocratic 

80 Vaidya et at. (1993) 80 80 HPLC RT Hn 

peak area/height 
81 Nezam et at (1991) 81 81 Spectr. 

0 

absorbance 
82 Sateh et at (1977) 71 71 OCC 

Rn 

83 Cravioto et at (1942) 83 83 unknown 
C 

84 Skurjkhin (1993) 84 84 unknown 

85. Kaic-Rak (1993) 85 y 85 OCC Spidex 
Rn 
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SUMMARY OF METHQOS USED FrR THE ANALYSIS OF CAROTENOIDS 

Reference 

86 VITAL (1993) 

Reference 

Ext Sao Chr 

86 86 

Method 

HPLC 

Coturi 

Name/size Diam 

Etuent composition/ftow 

Type 
Peak identification/ 

quantification 
Internal standard OM 

in 

87 Burlingame (1993) 87 87 HPLC 
Hn 

88 Strrinska et al (1969) 88 n 88 OCC absorb Rz 

89 Hidaka et at (1987) 89 y 89 OCC acetone in hexano (5%-10%) 

absorb. 

Rk 
absoroance 

90 Wotde-Gebriet (1993) 90 90 Spectr. 

91 VotLebregt et at (1993) 

92 McDowelt et at (1983) 

93 Phitip et at (1988) 

94 Kajadphal (1993) 

95. KapetLer (1980) 

91 

92 

93 

94 

95 

y 

n 

91 

92 

93 

94 

95 

HPLC 

4PLC 

HPLC 

hPLC 

Ftuor. 

lypersit 

125x4 6 3 I 

Bundapak 

io A 

Waters resotve 

150x3 9 

Novapak 

150x3 9 5 g 

ACN/MeOH/CH2Ctl/H20 (700-150 100-25) 

isocratic 1 mt/mn 

CCt4/MeOH (90 *)) 

ocratic '.5 mt/min 

MeOh-ethyt acetate 

giad,err 1 mt/mn 

MeOH/ACN (7 3) 

socr-tic 2 mt/mn 

aisorbance 

RT 

peak height 

RT 

peak area 

R., TLC, CR 

peak area 

RT, co-chr., 

peak a-ea 

Sudan I 

8-apo 8 carotena 

Hc 

Rk 

Hk 

Hc 

0 

96 Lewis J. (1993) 96 96 HPLC 
Fn 
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5. LOCAL NAMES OF FOODS 

English name Local name 

Chiia (based on food consumed in Australia) 
Angleo luffa 
BeI', 
Bitter melon 
Chnese cabbage 
Chnesc chies 
Chinese flowering cabbage 
Chinese spinach 
Chinese %,hitecabbage 
Garland chrsanthemum 
Hairy melon 
Mastard cabbage 
Water spinach 
Waicress 
Wax gourd 
Yard-long bean 

Brazil 
Tree tomato 

Egypt 
Cabbage 
Caaliflower 
Celery 
Chard 
Chicory 

Sze gwa 
Ah cho 
Foo gwa 
Wong-baak 
Gau c,,oi 
Choi sum 
Een choi 
Baak choi 
Tong ho 
Tseet gva 
Gaai choi 
Ong choi 
Sai yeung choi 
Dong gwa 
Dau gok 

Mmneiro tomato 

Koromb malfuf 
Quarnabit 
Karafs 
Salq 
Chicoria 

English name 

Grapefruit 
Leek 
Lemon 
Onion 
Orange 
Pepper, hot 
Pepper, sv.eet 
Squash 
Turnip 

Guatemakl 
Amaranth 
Apazote 
Beet 
Bell tree dahlia 
Carrot 

Chard, Swiss 
Chayote 
Chipilin 
Chives 
Chomtee 
Coriander 
Cowpea 
Fernaldia 
Lettuce 
Malabar gourd 
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Local name 

Lymon Hindi 
Kurrat 
Assir hmon 
Bassal Akhdar 
Burtukal 
Fulful Hdr 
Fulful heiou 
Kfisa 
Lift 

Bledo 
Apazote 
Hojas de remolacha 
Txoloj
Zanahora 

Acelga
Puntas de gui.qudl 
Chipilin 
Cebollin 
Chomtee 
Culantro 
Frijol 
Loroco 
Lechuga 
Ayote 



English name 

Malanga 
Mint 
Nightshade 
Parsley 
Purslane 
Radish 
Spinach 
Sweet potato 
Turnip 
Watercress 
Wax beans 

Indonesia 
Amaranth 
Cassava 
Chinese cabbage 
French beans 
Goa beans 
Indian mulberry 
Maize 
Papaya 
Sauropus 
Swamp cabbage 
Swkeet potato, orange 
Sweet potato, white 
Taro 
Yardlong bean 

Local name English name 

Osh 
Y e r b a b u e n a 

Malaysia 
Plum. red 

Macuy Banana 
Perej ii Carrot 
Verdolaga Cashew le.ves 
Hoja de rabano Ceylon spinach 
Espinaca Chili pepper, green 
Camote Chili, red 
Hojas de nabo Chine,,e cab'Jage 
tBerro Chinese chives 
Hojas de frijol Chinee kale 

Chinese mustard leaves 
Coriander leaves 

Bayam Curry leaves 
Singkong, daun Daun kelor 
Caisin Drumstick lea-es 
Buncis Fern shoots 
Kecipir 
Mengkudu, daui" 

Four-angled bean 
French bean 

Jagung Jackfruit 
Pepaya, daun Lettuce 
Katuk, daun Long bean 
Kangkung Mandarin orange 
Ubi jalar merah Mango, black-gold 
Ubi jalqr putih Mint leaves 
Talas, daun Musk lime 
Kacang panjang Orange 

Papaya 
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Local name 

Buah plum 
Pisang tanduk 
Lotak me ah 
Pucuk 
Remayong 
Lada hijau 
Lada merah 
Pak-coy 
, cai 
Kai-lan-co 

Sawi 
Daun ketumbar 
Karrupillay 
Cekur mais 
Daun ke' 
Pucuk paku 
Kacang botor 
Kacang buncis 
Nangka 
Sang-coy 
Kacang panjang 

imau Cina 
Miangga 
Daun pudina 
Lirnau kesturi 
Limau manis 
Betik 



English name 

Papaya shoots 
Paprika, Bell pepper 
Pegaga gajah 
Pumpkin 
Salted vegetables 
Sesbama 
Snake gourd 
Spinach 
Spring onion 
Starfruit 
S\,amp cabbage 
Tapioca snoots 
Terung pipit 
Tree tomato 
Watermelon, red 
Wolfberry leaves 
Yam stalks 

Nepal 
Amaranth 
Asparagus shoots 
Bitter gourd 
Brinjal 
Buckweat leaves 
Cabbage 
Carrot 
Cauliflower 
Chilli, green 

Local name 

Daun beti 
Lada hijau besar 
Pegaga gajah 
Labu merah 
Hum-coy 
Daun turl 
Ketola ular 
Bayan putih 
Daun bawang 
Belimbing manis 
Kangkung 
Pucuk ubi kayu 
Terung pipit 
Tomato opkok 
Tembikai 
Kau-kei-coy 
Ba~ang keladi 

Latte saag 
Kurilo 
Tite Karela 
Bhanta/Bhindi 
Fafar ko saag 
Bandakobi 
Gazer 
Cauli 
Hariyo Khursam 

English name 

Chilli, red 
Cho-cho marrow 
Curli doek 
Fern shoots 
Garden cress 
Indian spinach 
Ladies fingei 
Lamb's quarter 
Lettuce 
Mint 
Mustard leaves 
Pigwid 
PigVlg 
Prostrate 
Pumpkin 
Pumpkin leaves 
Pumpkin, green 
Rape leaves 
Rape shoots, tender 
Spinach 
Stinging nettle 
Sweet potato 
Tomato 
Turnip 
Water cress 
Yarba-de-tega 
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Local name 

Rato Khursani 
Squash 
Halhale saag 
Neuro 
Chamsur 
Poi saag kavro 
Ramtoriya 
Bethe saag 
Jln saag 
Pudina 
Tori saag 
Lunde 
Ban lunde 
Bhangi raj 
Pakeko Fursi 
Phars, munta 
Hariyo Fursi 
Rayo saag 
Duku saag 
Palung 
Sisnoo 
Sakharkand 
Tamatar 
Salgum 
Sim rayo 
Piro ghanse 



English name 

Vietnam 
Amaranth, red 
Amaranth, white 
Apricot 
Ashgourd squash 
Avocado 
Balm-mint 
Beans, black 
Carrot 
Chili 
Chinese apple 
Chinese cabbage 
Chinese celery 
Chrysanthemum 
Coriander 
Cowpea 
Dill 
Dismanthus 
Herbaceous plant (edible) 
Jackfruit 
Jute (potherbs) 
Kidney bean 
Kohlrabi 
Leek 
Lettuce 
Lily flower 
Maize 
Mango 

Local name 

Rau den d6 
Rau den trang 
Mo 
B; dao 
QuA bo 
Tfa t6 
Ddu den 
CA Rot 
Ot d6 
Tdio tdy 
CAli trang 
Can tdy 
CAi ciic 
Rau mid 
Ddu dua 
Thia IA 
Rau rit 
Xuong s6ng 
Mft 
Rau day 
Dfu c6 ve 
Su hAo 
Ti tdy 
XA lich 
Hoa ly 
Ng6 vAng 
Dia 

English name 

Mint leaves 
Mint 
Momordica 
Momordica oil 
Mung bean, green 
Onion fragant 
Orange, bohah 
Orange, vinh 
Papaya 
Persimmon, kaki 
Pineapple 
Potato leaves 
Pumpkin leaves 
Pumpkin/squash 
Rape 
Sauropus 
Soybean 
Sponge gourd 
Spring onion 
Sweet majoram 
Sweet potato, pale 
Sweet potato, yellow 
Thyme 
Tomato 
Water dropwort 
Water spinach 
Watercress 
Watermelon 
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Local name 

Rau h6ng 
Rau thom 
Gac 
Dau gac 
Ddu xanh 
He lA 
Cam bo ha 
Cam vinh 
Du du chfn 
Hong chfn 
Dtia 
Rau lang 
Rau bi 
Bf d6 (ng6) 
Rau cAi xanh 
Rau ng6t 
Dfu tuong 
Mu6p 
HAnh lI 
Krnh gi61 
Khoai lang trang 
Khoai lang ngh6 
Rau ram (persicaria) 
CA chua 
Can ta 
Rau muong 
CAi soong 
Dua hau 



6. DISCUSSION AND RECOMMENDATIONS 

Data available on the carotenoid content of foods 
Most of the data collected so far comes from Asia (Bangladesh, China, India, Indonesia, 
Japan, Malaysia, Nepal, Pakistan, Taiwan, Thailand and Vietnam). Latin-Amnrica 
(Brazil, Chile, Guatemala and Mexico), Australasia (Australia and New Zealand), 
Europe (Cioatia, Finland, Hungary, the Netherlands, Russian Federation, Spain and the 
United Kinguom) and North America (Canada and the United States). In general, there 
is little information on the carotenoid composition of African foods although there is 
some data from Egypt, Ethiopia, Ghana and Zimbabwe Thus, there is an urgent need 
to generate data on the carotenoid content of African foods and a continuing need for 
such data for Asia, Latin America and Eastern Europe. In addition, there is practically 
no data on the carotenoid composition of prepared foods in developing countries. 

The best way to do this would be to establish a network of regional centres for analyzing 
foods with particalar attention being paid to the analysis of carotenoids. From the 
following list, a start could be made with two centres in Africa and one in each of the 
other regions. 

Africa 
* Ethiopia 
* Anglophone West Africa; for example, Nigeria or Ghana 
* Eastern and Southern Africa; for example, Tanzania or Zimbabwe 
* Francophone West Africa; for example, Senegal 

* North Africa, for example, Egypt 

Asia 
* Indonesia 
* India 
* Th,; Phiippines 

Latin America 
* Brazil 
* Mexico 
* Guatemala 

Eastern Europe and newly emerging nations 
* Poland or Hungary 
* Kazakhstan 

Such centres could act as training and reference centres for nearby countries. They wo:ld 
need to be supported by established centres in industrialized countries which could assist 
with training, quality control, and the development and testing of appropriate methods. 
An appropriate organizational structure will need to be established and the necessary 
funds obtained. 
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Data quality and methods used 
Data originating from developing countrie.s were generally not determined by HPLC and 
this explains why much of these data were not up to CAREX standards Furthermore, 
the CAREX confidence codes are also determined by the number of acceptable values 
for a given food As most of the foods in the database are not aggregated to any extent, 
it is to be expected that the data quality will be low according to these standards. 

In addition, the CAREX system does require that there is sufficient documentation to 
allow data to be evaluated properly. Thus estimates given in this report of data quality 
for many foods from developing countries are possibly lower than that appropriate to the 
data. Often, reference to the sorce of data was missing oi impossible to locate Most 
of the data of high quality conics froin fev, laboratories 

The proportions of data of various quality are presented in Table 6 1. Although the best 
method for determining the individual carotenoid content of foods is hy using HPLC, 
open-column chromatography can give accurate estimates of the provitamin A content 
of foods, provided that other aspects of the method are adequate and that the procedures 
are well documented Good agreement between HPLC and OCC values as, for example 
in Carvalho et al. (20), attest to the reliability of this method. However, there is a need 
to establish criteria for better evaluating data obtained by open-column chromatography. 

Table 6.1 Distribution of data according to method and qualiy 

Rating Method 

HPLC OCC 

a 

b 45 (2.3%) 

c 269 (14.0%) 6 (0.3%) 

k 321 (16.7%) 374 (19.5%) 

n 487 (25.3%) 201 (10.5%) 

z 50 (2.6%) 

Other methods 49 (2.5%) 

Unlnown methods 120 (6.2%) 

(For description of ratings, see Section 2: Data evaluation) 

The data found in national food composition tables are generally hjg':er than those 
presented in Chapter 3 For example as shown !n Table 6 2, th data on the piovitanmin 
A content of foods consumed in a recent study of pregnant women in Indonesia (D. 
Suharno, C.E West, Muhilal D. Karyadi, J.G A J. Hautvast, in preparation) are high 
compared with what could be regarded as the most appropriate estimates. Thus levision 
of the data on the (pro)vitamin A content of foods has resulted in at least a 50% 
reduction in the estimated intake of vitarun A. 
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Table 6.2 Comparison of provitamin A content of foods as listed in 
Indonesian food composition tables and current table 

Name Provitamin A content 
RE/100 g edible portion 

English Indonesian Scientific Indonesian Revised 
tables data 

Fruits 
Avocado Apokat Persea 34a b 7a 

americana 

Banana Pisang Musa 90a 12d 
sapientum 

Bottlegourd, Labu Lagenaria 3a 2c 
fruit siam leucantha 

Gourd, Gambas Luffa 5 7 b 15e 
fruit acutangula 

Jack fruit, Nangka Artocarpus 3ab of 

unripe muda heterophyllus 

Jack fruit, Nangka Artocarpus 50ab 10d 
ripe heterophyllus 

Orange Jeruk Citrus 65a 8d 

nobilis 

Papaya, fruit, Papaya Carica 5 5 ab 201c 
ripe papaya I 

Water melon Semangka Citrullus 9 1ac 55d 

vulgaris 

Vegetables 
Carrot Wortel Daucus 180or ' 1000d 

carota 

Chili, red Cabai Capsicum 810C 150 d 

merah anrim 

Cassava, Daun Manihot 16 10549 
leaves singkong utuissima 
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Table 6.2 (continued) 

Name Provitamin A content 
RE/100 g edible portion 

English Indonesian Scientific Indonesian Revised 
tables data 

Chinese Petsai Brassica 4 9 9a 300d 

cabbage chinenses 

Egg plant Terong Solanum 6c 10d 

melongena 

Garlic Bawang Allium 0ax 10d 

putih sativurn 

Jointfir Daun Gnetum 1500a 6089 
spinach melinjo gemon 

Locust bean Petai Parkia 3 0 b 1219 
speciosa 

Maize Jagung Zea mays 65c 429 

Mungbean, Kacang Vigna 59- oh 

bean hijau radiata 

Mungbean, Kecambah Vigna 3b 51 
sprouts radiata 

Papaya, leaves Daun Carica 2738 b 12619 
pepay papaya 

Sauropus Katuk Sauropus 1555ab 13009 
androgenus 

Spinach Bayam Amaranthus 914 a,b  2079 
viridis 

Sweet potato, Ubi lpomoea 302c 1339 
yellow jalar batavtis 

Tomato Tomat Lycopersicum 255 
',' 60 d 

escuientum 
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Table 6.2 (continued) 

Name Provitamin A content 
RE/100 g edible portion 

English Indonesian Scientific indone,.ian Revised
 
tables data
 

Water spinach K,ngkung 	 Ipomoea 945 a b 2 14g 
aquatica
 

J
White cabbage Kobi, 	 Brassica oW 13

oleracea
 

b
Yard long Kacang 	 Vigna 50d 249 
bean panjang 	 unguiculata 

a, reference 101; b, reference 102, 	c, reference 103; d, compiled from 
Chapter 3; e, D H Calloway, personal communication, f, reference 3, 
g, reference 86, h, reference 9,1,reference 70, j, reference 97. 

Many of the problems encountered would oave been overcome if appropriate guidelines 
for the production of data of adequate quality had been followed and adequately 
described Achieving adequate data quality is not an unattainable goal but of obtaining 
data of a quality sufficient for the purpose to vhich data will be put Fortunately a book 
has recently been published which could readily act as a handbook for tho,,e generating 
and reporting data on food composition The book (98), written by Dr leather 
Greenfield and Professor David Southgate, should be consuilted by all people involved 
in such work as it addre,,se,, the issue involved It will be u',ed as the basis for the 
International Postgraduate Courses on the Production and U,,e of Food Composition 
Data in Nutrition, tie second of which will be held in Wageningen, 3-21 October 1994. 
People involved in generating and compiling data on the carotenoid content of foods 
analysis would benefit from attending such a course 

In addition, there is a need for more training on the specific aspects of carotenoid 
analysis An initial training could be provided in courses. which could be held in an 
industrialized country, but such training would need t-) be followed up by on-site training 
and back-up over a period of years Such training would assume that manpower, facilities 
and funds would be available for the analyticai work to be carried out 

The specific problems encountered when examining the data included the following. 

Identification ot f(od, Sometimes, the scientific name was used to identify the 

appropriate English common name When no English name could be found, the 
literal local name was transf)rmed into English The extent of descriptive 

189
 



information provided in the original publications varied greatly among the food 
items. 

Sampling In general, procedures used for sampling of foods were described 
inadequately Information on the origin and number of samples is vital for 
assessing the quality of data 

Time between sampling and analysis Generally, this was not reported in 

publications Ideally, foods should be analyzed directly after sampling, preferably 
on the same day. If this is not possible, fod samples should be stored 
appropriately 

Saponitication steps- Usually, the procedures followed were adequately described. 

However more data or the carotenoid content of foods obtained using methods 
with and without saponification are required. 

Exposure to light and air- Descriptions of preliminary sample treatment often do 

not indicate whether steps were taken to reduce such exposure. These are 
necessary in order to minimize oxidation and isomerization of the carotenoids. 

Analytical methods use( Fhe principle method used in Latin-America and some 

of the Asian countries was open-column chromatography (OCC). In general, 
investigators using OCC 

* usually provided information on the concentration of the standard 

* 

solutions but only limited detail on the purity of the standard materials 
used(, and 
usually restrict information on the identification of the carotenoids to 

Thus 
retention time and absorption 

investigators using OCC should provide sufficient detail to enable the 
quality of the data produced to be evaluated. 

Quality control procedure,, for HPLC. External standards, reference materials and 
validation methods have often not been used by investigators carrying out analyses 
by IHPLC The general reluctance to use internal standards, even though some are 
now commercially available, can be seen from the data presented in Chapter 4 
The use of internal standards such as B-apo-8-carotenal, ethyl 13-apo-8'­
carotenoate and nonapreno-B-carotene is essential when using HPLC because of 
possible losses e,,pecially (luring the extraction procedure. 
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Recommendations for action 
In order to overcome the general lack of data of sufficient quality, a series of 
recommendations are made Funds are required urgently for this work in order to assist 
in the fight to eradicate vitamin A deficiency before the end of .he millennium 

1. 	 Use of guidelines Those involved in generating and compiling data should follow 
the guidelines set down by Greenfield and Southgate (98) and aim, whenever 
possible, to produce data which we have classed a, Hla or Oa A description of 
the method used in generating and selecting the data shoild always be given 
Special attention should also be given to sampling procedure , the use of standard 
reference materials of established purity, description of methods used to identify 
individual carotenoids, and recoveries. 

2. 	 Establishment of regiomal centres A series of regional centres should be 
established Initially, there should he two in nfrica and one each in Asia, Latin 
America and Eastern Europe/former countries ot the Soviet Union These centres 
would analyze foods 2nd act as reference and training centres for the region 
Special attention should be given to the analysis of carotenoids in indigenous 
foods 

3. 	 Support centres in industrialized countries. In order to support the regional 
centres, two back-up cen res should be establishcd in industr'.dzed countries 
which could assist with training, quality control, and the development and testing 
of approprate methods Such centres could also assist in the collection, evaluation 
and dissemrination of data on the carotenoid content of f od,. 

4. 	 Training aimed at under,,tanding the pioblems of gencrai,, and u,ng food 
composition data '\n example of such a training piogramme I,, the biennial 
International Po,,tgraduate Course on the Production and Ut,c of Food 
Composition Data in Nutrition which isfheld in Wageiiingen Ihe second course 
will be held in October 1994 and the third is being planned tor October 1996 
This course will probably remai n the major internationai training activity on this 
subject and could be used for the training of facilitator,, for rcgional courses 

5. 	 Training on specifi aspect, of carotenoid analy,,v, Analys,,i of can)tenoids in 
foods is a specialized hubject and requites specific traini.ng Such training could 
be provided initially in con rses in an industrialzed countr., but mmld nced to be 
backed tip by on-site training and hell) from an external instttM ,iii1icr pcrod 
of years On-site trainirg would result in a programmc more appl to local.able 

conditions and al o Simultaneous training of se',erallM1,1w 	 analysts 

6. 	 Development and evalu tonoI of -11P ( method, for determi mg carotenoids 
in foods The use of I IN ( is ofttn i C i ll tIin declr i lrg comitrie,, ftr a InIiler 
of reason, inchdi ng the uitial cIr t I)tir( hairing tle e Li p e the c(st ard 
availability of su1pples, idcrc lm111atil ondliOPS. a1nd unLelatlc and flu.tuat1ng 
electric power I'us illethlids, su as n-coltniistupplie,, nI-lP1 ( 	 '1" o 
chromatography, shou li be dvehlIped and pronited Methods of evaluating data 
from 	such methods, analogous to the CAREX systeni, should also be developed 
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7. 	 Standard reference materials: There is a need for the ready supply of standard 
reference materials for carotenoids in foods. Both the United States National 
Institute of Science and Technology (NIST) and the Community Bureau of 
Reference of the Commission of the European Union (BCR) are active in the 
area of standard reference materials but none are yet available for carotenod.,. 
Therefore standard reference materials should be established, maintained and 
made available at an affordable price to recognized institutions In addition, 
training should be provided in the use of standard reference materials and of in­
house materials with values linked to those of certified standard reference 
materials. 

8. 	 Collaborative inter-laboratory studies: Such studies should be carried out in order 
to evaluate laboratory performance and to stimulate its improvement. 

9. 	 Bioavailability In addition to improving information on the carotenoid content 
of foods, more work needs to be done on the bioavailability of carotenoids in 
order to understand the possib'. contribution of carotenoids to improving 
(pro)vitamin A status The role of the amount and type of fat in the diet, the 
nature and extent of intestinal parasitaemia, the effect of the nitrix in which the 
carotenoids are consumed, and the role of other constituents in the diet (e.g. 
pectin), are poorly understood. In addition, a series of indices to take into account 
the bioavailabilitv of carotenoids, should be developed 
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APPENDIX 2. STRUCTURE AND USE OF DATA FILES 
General layout of the database files 

DATA.DBF 

FIELD NAME 

REFNR 

FOODNR 


NAME ENGLI 

NAMESCIEN 

COUNTRY 


BETAMN 

BETA SD 

BETARG 

ALPltA_MN 

ALPHIASD 

ALPItARG 

DELTA MN 

DELTASD 

DELTARG 

GAMMA MN 

GAMMASD 

GAMMA RG 

ZETA MN 

ZETA SD 

ZETA_RG 

ACRYPMN 

ACRYPSD 

A (RYP RG 

B CRYP MN 

B_CRYPSD 

B_CRYP RG _ 

LYCO MN 

FIELD I)ESCRIPTION 

Reference number of the publication 

Assigned food number 

English name of the food 

Scientific name of the food 

Country of origin of the food 

B-carotene values (mean) 

B-carotene values (standard deviation) 

B-carotene values (range) 

a-carotene viues (mean) 

a-carotene values (standaid deviation) 

a-carotene values (range) 

8-carotene values (mean) 

8-carotene values (standard deviation) 

8-carotene valu~es (range) 

y- carotene values (mean) 

y-carotene values (standard deviation) 

y-carotene values (range) 

(-carotepe values (mean) 

C-carotene values (standard deviation) 

-carotene ',alues (range) 

a-crypthoxanthin values (mean) 

a-crypthoxanthin values (,,tandard deviation) 

a-crypthoxanthin values (range) 

B-crypthoxanthin values (mean) 

B-crypthoxanthin values (standard deviation) 

B-crypthoxanthin values (range) 

Lycopene values (mean) 
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APPENDIX 2. (continued) 

LYCOSD 

LYCO RG 


LUTEINSD 

LUTEINRG 

VIOLAX MN 

VIOLAX_ SI) 

VIOLAX RG 

ZEAX MN 

ZEAXSD 

ZEAXRG 

TOTAL MN 

TOTALSD 

TOTALRG 

OTI IER 

NOTES 

REQ 

FOOI).I)BF 

FIELD NAME 

REFNR 

FOODNR 


DATE ENFRY 

DATECHANG 

NAMEENGLI 

NAME SCiEN 

TYPE 

MATURIPF 

PART PLANT 

EDIBLEPOR 

EUROCODE 2 

N_SAMPLES 

Lycopene values (standard deviation) 

Lycopene values (range) 

Lutelin value, (standard deviation) 

Lutein values (range) 

Violaxanthin values (mean) 

Violaxanthln values (standard deviation) 

Violaxanthin value, (range) 

Zeaxanthli ,,dltie, (men,) 

ZeaNalthin values (standard deviation) 

ZCaaIlthil valueI (range) 

lotal carotenoid,, (niean) 

Total caiotenoids ( ,tdndaid dc,/tiatito) 

lotal carotcnoilds (range) 

Other caotcnoid vlue, 

Notes and other clcvant remarks 

RetI cI eq ulvalCrts 

DESCRIPTION of FIEL) 

Reference numher of the publication 

Assgned toed nuiber 

Date of entry 

Date of entry chnges 

English name of the food 

Scientific name of the food 

Type, stan, brand, variety 

MNaturity/ripeness of plant, vegetable, fruit 

Part of the plant, vegetable, fruit analysed 

Edible portion of the food (%) 

Eurocodce 2 tood number 

Number of samples analysed 
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APPENDIX 2. (continued) 

WEIGHTSAM 

ORIGIN 

COUNTRY 

NGEOAREA 

STORAGE 

PROCESSING 

MOISTURE 


NOTES 


METHOD.DBF 

FIELD NAME 

REFNR 

AUTHOR 

EXTR NR 

ANTISTAB 

LIGHT 

N2 

NEUTRAL 

EREAG 

E TIME 

ECOMPL 

SAPONIFIED 

SREAG 

S TIME 

STF NP 

PR MLIHOD 

CNR 

LENGTH 

DCOLUMN 

STATPHASE 

NAME 

Weight of the samples 

Origin of the food 

Country (and place) of origin of the food 

Number ot the geographical area 

Stoiage of the food samples 

State of the analysed food sample
 
(raw, steamed, cooked)
 

Moisture content ot the food (%)
 

Notes and other ienark,
 

FIELI) DESCRIPTION 

Assigned reference nunmber 

First author name of the reference 

E ,traction method nunbcr 

Kind of anti-o\idants/talilizers used 

Protection from light sources 

Under stream of oxygen yes/no 

Kind of neutralizing agents used 

Extraction reagent(s) 

Extraction duration 

Completion critei ia ot extraction 

Saponified samples yes/no 

Sapon,fication reagent(,) 

Saponification duration 

Saponification temperature 

Principle method emploed 

Chromatographic method number 

Length of HPLC column (mm) 

Diameter of IIP C column (mm) 

Stationary phase 

Common/commercial name of the column 
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APPENDIX 2. (continued) 

D_PARTICLE 

TYPE 

ELUENTS 

FLOW 

REFMATER 

INTSTAND 

PFAK ID 

QUANTIFIC 

RECOVERY 

COMPANAL 

INTERLAB 

OTIIERNUTR 

MNOTES 

QM 

Diameter of particle (pm) 

Type of elution (isocratic, gradient, etc.) 

Eluents used for chromatography 

Flow rate (ml/mn) 

Reference materials used 

Internal standard(s) ijsed 

Peak identification 

Quantification of carotenoids 

Recovery percentage 

Comparative analyses mentioned 

Interlaboratory trial,, mentioned 

Other nutrients determined yes/no 

Notes, remarks (n method employed 

Quality measure of method employed 

Selection of information from database files 
The structure of the final database was determined by the data which was considered to 
be useful for inclusion in the published table (Chapter 3). In addition, the width of the 
table and the type fonts available had to be taken into account. The following selection 
of data was made-

From food.dbf: 

Field name 

REFNR 

NAMEENGLI 

NAMESCIEN 

TYPE 

PART-PLANT 

EDIBLEPORT 

PROCESSING 

MOISTURE 

Description of field 

Reference to the publication 

English name of the food 

Scientific name of the food 

Type, strain, brand, variety 

Part of the plant 

Edible portion of the food (%) 

Cooking method (ifgiven) 

Moisture content (%) 

206 



APPENDIX 2. (continued) 

From method.dbf: 

Field name 

PRMETItOD 

JEXTRNR 

CIROMNR 

OM 

Descriptioi of field 

Principle method used* 

Reference to extracton procedure 

Reference to chronvto~raphic procedure 

Quality measiire 

* 	 HPLC, high-performance liquid chromatography 

OCC, ope n-col umn chromatography 

From dala.dbf 

Field name Dcr pton of field 

ALPI IAMN Alph-carotene (mean) 

ALPI IA_RG Alpla-carotene (range) 

B:YA NIN Beta-carotene (mean) 

BETA RG Beta-carot-ne (range) 

B CRYP_ MN I3eta-cryptoxanthin (niean) 

B_CRY1'_RG Beta-cryptomanthin (range) 

LYCO_M N Lycopene (neian) 

LYCO RG Lycopene (iange) 

LUTEIN MN LuIitelri (nican) 

LUTEINRG Lutein (range) 

ZEAX MN Zeaxaithin (mean) 

ZEAX_ RG Zeauanrlin (rante) 

TOTAL MN fotal ,arotenoid, (neian) 

TOTALRG Total cirotcrioid (range) 

REQ Retinol Cqt valCnts 

The data selected were combined by linking the three data tiles through the foodnr field 
present in the food dbf and data dbf files and lie refnr field in the data dbf ard the 
method dbf files The procedure used was as describcd in the d3ASE IV manual which 
can be consulted if the data ame required in a diffetent tormat 
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APPENDIX 3 CHEMICAL STRUCTURE OF CAROTENOIDS
 

' -carotene'N N 

a-carotene
 

P -carotene 

y-carotene
 

2OH
 

-cryptoxanthin
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APPENDIX 3 (continued) 

HO /3-cryptoxanthin 

HO lutein 

lycopene 

HO 

violaxanthin 

zeaxanithin 

OH 

phytoene 

phytofluene
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