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The nutritional value of indigenous fruits and vegetables in
Sarawak
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The proximate composition including mineral and vitamin contents of 16 fruits and 46 vegetables (leaves, fruits,
palm hearts and shoots) of indigenous origin in Sarawak are provided. Fruits like Qaiparigm
odontophyllum),kembayau(Dacryodes rostrata f. cuspidataglurian nyekak(Durio kutejensis)and durian

kuning (Durio graveoleng are very nutritious with high values for energy, protein and potassium. Among the
vegetables, the protein content of letBagsiflora foetida)kepayangPangium eduleand tubu(Pycnarrhena
tumetacta is high, ranging from 6 to 7%. The range of nutrients among foods of indigenous origin are generally
comparable with those of many cultivated species except for vitamin C, which is lower. Teh Kampung
(Leucosyke capitellajaleaves are particularly high in magnesium (626 mg/100 g). Some of the indigenous
vegetables contain antinutritional factors. Kepayang has very high levels of hydrogen cyanide (1834 ug/g on dry
basis) but this poison can be completely evaporated by boiling. Indigenous fruits and vegetables which are
pesticide residue free are important food sources for rural populations. Nutritious indigenous fruits and
vegetables have the potential to be promoted for wider use, domestication and commercialization.

Key words: food composition, indigenous fruit, indigenous vegetables, Sarawak, Malaysia, food toxicants, cyanide.

Introduction Nutritional composition
The very rich biodiversity of the tropical rain forests inIndigenous fruits
Sarawak offers an excellent source of indigenous fruits anthe nutrient composition of 16 fruit species analyzed are

vegetables, especially for the rural communities. Apart fronjh@Wn in Table L.Four species, namely the durian nyekak
%).mo kutejensiy durian kuning Durio graveoleny kem-

being a food source, they are also a source of supplement%Pyau Dacryodes rostrata f. cuspidatand dabaiCanarium

income. Indigenous fruits and vegetables are commonly so ontophylium stand out as being very nutritious for their
in jungle produce markets throughout Sarawak. They arﬁigh energy (149-339 kcal), protein (2.6-3.8%) and potas-
generally viewed by urban populations as nutritionally ingjym (362-810 mg) values. Dabai is also a very good source
ferior and of low prestige. The recent problem of high pestief phosphorus (65 mg), calcium (200 mg) and magnesium
cide residue in commercial vegetables, however, has resultétD6 mg). This fruit is already in cultivation in the Sibu and

in a major shift by health conscious consumers to indigeno&pit Divisions.
vegetables which are pesticide free. All of the fruits analyzed are very low in Vitamin C. Only

Given that indigenous fruits and vegetables are bett&trian nyekak and durian kuning contain more than 10

adapted to the local ecology, they are easier to grow and har\pg/loo g edible portion of this vitamin.

few pests and diseases compared with introduced varietieﬁhdigenous leafy vegetables

The nutrient compositions of 25 leafy vegetables are shown
Research in Table 21 As expected of leafy vegetables the energy val-
In recent years the potential of crops of indigenous origin hages are low, except for kepayang, tubu and bungk&nget-
slowly been recognized. In 1985 the Department of Agriculnia sp.), with values slightly over 100 kcal per 100 g. The
ture (DOA), Sarawak began research work on collectioreaves of tubu and sind@&¢orodocarpus borneenyibave
documentation, conservation, agronomic and crop improvéhe lowest moisture content of 64 and 67%, respectively, as
ment studies as well as on nutritional analysis. Laborato@nly the older leaves are used, for seasoning rather than for
procedures were in accordance with the 1975 officiafonsumption as a vegetable. For leafy vegetables, the protein
methods of analysis of the Association of Official Analytical _
Chemists (AQAC). The major part of this paper Fs based Ogg;r:;ifc?]ngzzfri?gg:ﬁi:ﬁ;;{ogg %%?(%g?%g?ggﬂféﬁmg,
the work carried out since then. The study was aimed at pogarawak, Malaysia.
ularizing naturally occurring indigenous food and explorincTel: 60 82 611 171; Fax: 60 82 611 178

the potential for possible commercial exploitation of suctpresented at the 2nd International Conference of the Asia Pacific
foods. Clinical Nutrition Society, Kuching, Sarawak, Malaysia, 1998.




25

Nutritional value of Sarawak foods

efealoelq vaineosoeq)

80 6€ 6€ S 90 62 1T ¥0Z ¥S 90 TT 99C ¥S TC 9 €91 efed jodwe]

snfse|qoiaeyds sndiedoae|3)

- S99 ST L 7T €e €e 6€€ ve TT €T 9'G¢e TO 9T €0L 60T Buewe|

gnpniu sndiesouy)

€e €¢ LT € 90 ZT 6¢ 79T T L0 1 oVl 91 LT 8'08 L Bupjueles

¥olubew eaoerez)

60 7°0¢ 60 € €T 1% (015 9/¢ € L0 70 7'8T ¢0 90 8°6L 8. Buofewsy

efliesoloew vaineosoeq)

T0 €8T €L € 60 (074 0T €6¢ 74 60 A4 6.2 TT ST L'99 .2t end

sdieoaiouas sndiesoly)

8T 'L S'¢ T 80 14 ac ace €e LT S0 v'.Z €0 LT €69 6TT lerepad

wauaowe wnjAydoyiuex)

21 Tee 7’8 T 90 6 0¢ 6€T 6¢ [A] 91 Tee 6'C €c 0TL 1£4" l6Bue

("ds wnieiq)

1 6 €€ 8T T 14 1% 8EV 6¢ 8V ¢0 L'6¢ €0 [ 8¢9 9CT luessy

rIEpIdsnd *J elensol sapolioeq)

- 00T S'L 78 TT €8 €8 66 S¢ €T v'e L0¢ 19T v'e 295 e nefequiay

(‘dseainesoeq)

0T 'S 69 € L0 8¢ 1¢c YA v 80 LT G'G¢ L'V LT L'S9 16T Yeuiay

$eloreb easy)

7'e 2ot 9¢ S S0 LT L SGE 9C S'¢ 0T 00T 89 7T €8 70T e[exbug

gisuafeIny ounq)

6°GT €L 2'e ] L0 6T 6T 29¢ 14 ST 6T 6°0€ LT 9¢ G719 67T Y¥exeAu ueung

guajoanelb ounQ)

70T 6'S 0L 14 90 yX4 0T 625 19414 0T 0¢ S'1¢ 29 9¢ 199 ¢St Buiuny ueung

ufnjAydoluopo wnueue)d)

- L'y 0L 8 €T 90T 00¢ 018 59 €¢ 987 T¢C T9 8¢ €Ty 6€€ reqed

Hie|nonal eainedoeq)

TO 8'G 9¢ S 90 Tc Tc Zse 6€ 0T T¢C 6'1¢ A 0T 8'¢L €6 ueny Buiquiieg

(1umyelb eisyBuen)

90 0¢ 60 € 6°¢ 9 GqT 8rT L L0 60 TT ¢'0 70 906 8 eqel wesy
(bw)  (wdd) (wdd) (wdd) (6Bw) (Bw) (Bw) (Bw) (Bw) (%) (%) a1a4 (%) (%) (%) (%) (reax)

D UlWelA uz no Uun R BIN ') M d ysy opnid OHD 14 uilold ainmsioly  ABisu3g wial poo4

s[elauln uonisodwod ayewixold

uoiod 3|qipa b 0OT 42d uonisodwod reuontanN

yemeles Jo sinij snouaBipul Jo uonisodwod jeuoniINN ‘T a|qeL



BH Voon and HS Kueh

26

- 89 89 T 6'C e GTZ ove 8¥ vT €0T €ST 2T €L G'€9 0Tt efoeIawIN eUBYLIRUdAd NgnL
00 60 0¢ Ve v'v8 e €5 Zve 0§ 6T ST G'9 6T ze 068 96  ('dsAyoeisoyjuiwiapy HBue| yesBuol
g9 T€ 1€ 8 ge 9z9  €ov  01€ GE €e 8¢ ¥l S0 €€ 0'GL v, efe@ndes axAsoona)bundwey yal
9'v g’ 0 62 2T 185 v z€ 12 0T T. 8§ g€ L'y 8'L.L 122 (‘dswniaug Buebua)

- LSz 89 8z 7T Ll 9TT €6€ GS§ LT 6T vvl  +0 9€ 08 9./ ©1/041pJ02 euwWwald) MBuIS
ge 00T 00 0z 00 €e 0 Sov or 60 LE€T 9Tl  9¢€ L€ G99 €6  siguaauiog sndieaopoiodg npuis
- 00z evL €0T 8'C IST 082 00v 09 8T 0C G6 80 v 8'18 09 (‘dseydAjeoy buedas

- o4 zee 16T 9 144 YTT 18S GT 27 €2 90T 6T €c 108 69 sisoloads eysopped Buejndwas
VN 089 ze 1 €T St 8. LTY 62T 0z €1 v 0 2z 168 o€ elj0jireIa1Y SannydaIFeSNI IMeS
¥'0 A 4% 01 2T % YA 895 LS 8T L1 2T 7T 6'¢C 018 0L (‘dseluoussp yndury
9'0 G'9 60 L€ 8¢ 0z 0L 69 ve 90 TT TV 90 L0 6'T6 T4 gonsolo|yd eluobiaginyeq buery
90 90 €0T S 0€ 1z zz T.€ ev 0T 60 €€ 0T ST 7’26 8z Hioynoe sidajoiydaingny nyed
€0 12 SYT € vz €€ 9z 8ee 12 ITT €T 2L L0 zT G'88 oy  Sfeaio wnuyssiEhuepuldy nyed
00 90 67T € 8T 6T T 0T¥ €8 2T 80 2T G0 L2 626 ve wMmua|nasa wnuAyly uexi njed
GL'T A €€ 9 T€ 12 T G62 95 60 90 V€ 60 GC €26 €e sifysnied euae|yo0uL)s) BUIPIA
09T Z9 4 8¢ 6T 6T 6v 96€ zs €T 0T ¥9 10 T€ 188 6€ €1eqreq xe|wg Buepnisy
ST TCt ST 1h% 8¢ L€ 76 61V 89 €T v 99 ST 4% L'T8 LS upwaub wmauo) nefulsy
6C 192 Lz ze v'S 1L 192 099 86 Zz 8T T6 TT g9 T6L €L ¥pnaoj elojjissed dna
VN 9'Gy g8 €8 v'ey  v0T G9 1284 1z 8€ LT 68 €0 0Z €8 or s(issas eiayiuRUIR)Y Yewsalay
€7C 0'Se 6'8 61 €l G6 6EY 1€2 99 0z €€ O0ST €¢ 29 2TL 90T gnpa wnibued Buekeday
8T 'S 00 L v'0 2z 62T oee 0€ TT L7 16 1% 9¢C 108 98 (‘dselequigbuodwini weoey|
00 8'6 12 114 9z LS rA 262 ze €C 60 V¥ €0 €1 8'06 Ge ¢oe.9|0 BIR|INUO) IWIDD
— 70T €L1 9 0¢ 08 eTe 0TE 6€ LT ¥v¥ 2Tz 02 T¢ 7’19 GTT (‘dseiuabng buexbung
oS ST ST L v'e €5 78 66T 9z 80 0T 8y 90 6T 6'06 4% s@iadai snss|g iy Jexy
T 8'8 €9 9T Lz 9T 8S 985 ze 0z 80 vt L0 9T G'Z6 2z (-dsnyouogBunquiew yeuy
(bw)  (wdd) (wdd) (wdd) (6w) (Bw) (GBw) Bw) (Bw) (%) (%) 21ay (%) (%) (%) (%) (1eax)

D ulwelpn uz no Ui ER| BN e)H M d ysy opnid OHD 1e uiloid ainmsiolN  ABisu3 wal poo4
S[eJaulN uonisodwod arewixold

uoiuod 3|qipa B 0OT 48d uonisodwod feuontinN

yemeles Jo sajqelalban Area| snouabipul Jo uonisodwod [euonINN 'z ajqeL



27

Nutritional value of Sarawak foods

sfAnes siwnan)d)

00 8¢ 80 T ¥'0 Z1 T 902 6T L0 90 |4 90 90 7’66 ST yeheq unwi

WiNAI0] WNue|0s)

90 Z'S v'e 1T 9¢ 6 19 2ov 69 2T TS 8L 90 ze z'es Si udid Buoiay

ufndiesoise|] wnue|os)

08 6'¢ 90 Z 90 9 € 88T lc 80 LT 6'S 60 TT 568 9¢ xekeq Buoiay

X018} wnue|os)

00 LS [ 4 SV €c 1] 18¢€ 89 6T €S 6°0T €T 8T 8'8L 29 ning Buoisy

eoluenel enjied)

— [} L9€ (A% 2'¢c 6¢ 80T e STT T 0¢ CET 917 09 0'9L 16 felad

S(iej0ased enelauuos)

90 L'8 TE ¥Z 60 12 A4 90¢ 95 LT 6'G 8'6 TT €c [A7A 89 epepad

ubwaub wnmauo)

6'¢ 8'TT 6T 1% 9'GT Zs 89 ¥29 Zs8 8T A €€eT T¢C A 9¢. Z6 nefullay

(eqojLn SIA)

90 6'C 6'T 9 90 9¢ 8§ 6¢T 8¢ 90 7T 6'¢ S0 80 6'C6 €e woxen

gnpa wnibueyd)

06T ovT v'e Ly 4 L6 a4 TOV o€ TT 96 Tv 202 €L LS Lee Bueleday

ufnreqo| wniqoj|@d8yid)

— — — — — — — — — S0 LT oor 0 0'S G'¢s 8T Buusr

efejoaoue| eainedsdRy)

90 €9 ST 4 €0 1T 1 9¢T 9 80 2'¢c L'E ¢'0 20 I7&4) 8T Buoedwz

€119jJu0d BXopoIs|3)

90 6'8 6¢C S S'S [44 9c YX44 0T L0 80 8'TT TE 80 8'¢8 8. ehed wesy

(‘dssnaiy)

- 0'9¢ 6'S 9 6'8 88 28T ELVT 261 vy 89 8'9¢ 8V €9 6'0S 9.1 ely
(bw)  (wdd) (wdd) (wdd) (6w) (Bw) GBw) Bw) (Bw) (%) (%) 2104 (%) (%) (%) (%) (1reax)

Julweln  uz no Ui o4 BIN eD M d ysy opniy OHD Ied  udlold aimsioN  ABleu3m wa poo4

s[elaulN uonisodwod ayewixold

uoiiod ajqipa b 0OT 42d uonisodwod reuontanN

yemeses Jo sa|qerabian 1nly snouabipul jo uonisodwod [euonuINN ‘€ ajgeL



28 BH Voon and HS Kueh

content of letup Fassiflora foetid kepayang and tubu is strips and boiled for a length of time before being soaked in
very high at 6—7%. running water, or many changes of water.

Sawi rusa Erechtities hieraiifolig has high phosphorus The upa lalisRlectocomiopsis geminifloyashoot, which
content at 129 mg whereas the others are below 100 mig. a rattan-like climber commonly sold in jungle produce
Most of the leafy vegetables are good sources of potassiumarkets, is strongly positive (3+) in alkaloid. The popular
except for tengang@netumsp.) and riang batuBegonia fern-top paku miding contains traces of arsenic, phytic acid
chlorosticig. The leaves of teh kampunbeficosyke capi- and alkaloid, and has moderate content of tannins.
tellata) are outstanding in terms of magnesium content, at
626 mg per 100 g. Tongkat langitélminthostachysp.) isa Comparison of indigenous fruits and vegetables with
very good source of iron (84 mg) and sawi rusa is a ver§ommon non-indigenous species
good source of zinc (68 mg). Vitamin C levels for all of theCompared with the nutritional status of common fruits and
vegetables analyzed were very low. vegetables (Tables 6-28hose of indigenous origin are com-

On the whole, sepangd¢alyphasp.) is superior with Parable or superior except with regard to vitamin C content.
good nutritional composition in all the parameters analyzed\Part from durians, all the other species of indigenous origin
The two most important indigenous vegetables, paku ikaipave much lower contents of vitamin C. Indigenous frujts are
(Athyrium esculentujrand miding Stenochlaena palustis generally very sweet and, as such, have higher calorific value

have low nutritional values, except for phosphorus (83 ant@n common fruits. .
56 mg, respectively) and potassium (410and 295 mg Six of the leafy indigenous vegetables have protein values
respectively). of over 4%, which is higher than common leafy vegetables

except for chekor manisSauropus androgynys(7.6%).
Indigenous fruit vegetables Potassium levels are, however, generally lower.

The food values of 13 types of indigenous fruit vegetables 1€ nutritional compositions of indigenous fruit vegeta-
are tabulated in Table BKepayang has a very high energybles where the kernels or cotyledons are consumed are higher

level at 227 kcal/100 g because the oily kernels are coﬁhan those of common fruit vegetables where the whole fruit

sumed. Five fruit vegetables with high protein content rang{-S consumed. The wo common indigenous fruit vegetables

ing from 5.0 to 7.3% are jeringPithecellobium lobatuin llmpn Dayak Cucumis Sat'\é?sind teronngayalg(oIanuml ¢
melinjau Gnetum gnemagn petai Parkia speciosp ara asiocarpur) are comparable to cucumber and egg plant,

(Ficus sp.) and kepayang. Ara has a remarkable potassiurr%SpeCtively' Howevg h t_e rong Dayak has_ a petter _mineral
content at 1437 mg. Vitamin C content for all types analyze?i;gttﬁ/rg but lower vitamin C compared with its cultivated
was very low. '

The higher nutritional composition of kepayang, melm_PotentiaI of the indigenous species

jau, petai and jering is the result of the kernels being COM=0 1 the purposes of this paper only 16 out of approximately

su_:ned, xvr;erfeai _for thz other types of fruit vegetables, th?% species of indigenous fruits found in Sarawak were nutri-
arif or whoie fruit 1s used. tionally analyzed. Of these 16 species five, namely the durian
. nyekak, durian kuning, dabai, keranpiélium sp.) and
llor\ldlgre]nous_sh?oésl ar;drﬁ)aI;n hdeartls ¢ sh d pal engkala (itsea garciag have good economic potential.
S shown In Table 4,the 1ood value of shoots and palm Though fruits become popular and commercially important

hearts is generally low except for potassium. Among the ning iniy due to taste and flavour, these five fruit species are
types analyzed, banjandPlagiostachys crocydocalyhas also highly nutritious.

the highest energy level at 94 kcal/100 g, as well as compar- Among the indigenous vegetables, leafy species such as
atively higher mineral contents for potassium, magnesiurrbal<u ikan and paku miding, as well as fruit vegetables such
?ron and manganese. The shoot of this_ commonly foungs timun Dayak, terong Dayak, asam pagiodoxa con-
jungle plant is a good source of potassium (582 mg) anta) petai and jering are already found regularly in the local
manganese (298 mg). Aponglipa frutican3 and nibong  markets. Shoots of tepuadhasma megalocheilpand lalis
(Oncosperma tigillarigshoots are also good sources of magyre often seen in jungle produce market but their consump-
nesium (97 and 111 mg, respectively). All of these vegetablegn, is confined only to a small section of the native popula-
are very low in vitamin C, except for banjang (10.2mg).  tion. Fruits of the melinjau and kepayang are already
processed commercially into crackers and keluak, respec-
Anti-nutritional factors tively, in Indonesia.
The anti-nutritional factors like arsenic, cyanide, lead, phytic Daun tubu and daun sindu are two distinct possibilities
acid, tannins and presence of alkaloids are shown in Téble $or development as naturally occurring seasonings for food.
The figures are given to create an awareness, not to causéh kampung is interesting due to its high magnesium
alarm among consumers. Arsenic and lead are possibly aceiontent.
mulated by the plant from the soil and the values will vary Many other vegetables of native origin could be popular-
according to the sites in which they are grown. ized to add variety to the diets of the urban residents.
Of particular importance is the very high content ofNaturally grown, clean, environmentally friendly and pesti-
hydrogen cyanide in the leaves and fruits of kepayang. Theyde-free are catch words that can be used to promote such
will prove fatal if consumed raw. By boiling for 10-15 min, vegetables. In promoting these vegetables, care must be
hydrogen cyanide can be evaporated off completely. In tradiaken to inform consumers on how to prepare them given that
tional preparation, the kepayang kernel is sliced into thisome do contain anti-nutritional factors.



Nutritional value of Sarawak foods 29

Table 4. Nutritional composition of indigenous shoots and hearts of palms

Nutritional composition per 100 g edible portion

Proximate composition

Moisture Protein

Minerals

Vitamin C

Mg Fe Mn Cu Zn
(mg)  (mg) (p.p-m.) (p.p-m.) (p.p.m.)

Ca
(mg)

CHO Crude Ash

%) fibre (%) (%)

Fat

(%)

Energy
(kcal)

Food item

(mg)

(mg)

(mg)

(%)

(%)

6.4 0.0

15

357 98 34 1.3

44

1.2

0.6

89.6 15 0.3 6.8

36

Aping (Arengasp.)

0.6 82 0.2 4.5 0.0

97

50

120

1.9

0.7

25

0.1

94.1 0.7

14

Apong (Nipa frutican$

10.2

15

14.0 2.6 3.4 56 582 90 123 7.8 298 3.1

3.0

2.6

74.4

Banjang Plagiostachys crocydocalyx) 94

296 27 27 1.3 33 24 21.8 0.0

68

0.9

0.7

3.6

90.2 3.7 0.7

36

Lalis (Plectocomiopsis geminifloya

93.3 0.8 0.6 2.3 1.2 1.8 22 545 20 20 3.2 36 11 3.7 0.3

18

Lengki (Musasp.)

40.6 0.5

3.6

451 30 111 0.7

39

1.4

4.6 0.7

0.2

91.7 15

26

Nibong (hcosperma tigillaria

—
o

198 32 46 51 65 1.7 15.8

21

0.7

0.7

5.2

0.6

91.9 0.9

30

Pantu Eugeissona insignjs

™
o

2.1

0.6

34

12

470

25

1.6

0.5

95.4 0.8 0.5 1.3

13

Pisang keraMusasp.)

o
o

555 10 16 15 98 0.8 0.9

27

1.6

0.7

14

0.5

94.8 1.0

14

Tepus Achasma megalocheilps

In order for commercial exploitation to occur, much
research into the selection of superior clones, domestication
and development of cultural and other agronomic require-
ments must be conducted. In this respect, the Research
Branch of the Sarawak Agriculture Department commenced
work approximately 12 years ago. Already selected clones of
indigenous fruits and vegetables and information on cultural
requirements of the more important species are available.
Value added products such as juice, canned slices and sweets
of terong Dayak and preserves of asam paya fruits have been
developed. In order to popularize these foods, two editions of
a book titled “Wild Fruits and Vegetables in Sarawak” have
been published.

Ex situ conservation of indigenous fruits and vegetables
was initiated in an 80 hectare plot in Layar Station in the Sri
Aman Division. Among the other research work conducted
between 1994 and 1997, a study on the cultivation potential
of wild vegetables and their role as cash or subsistence crops
in the farming system was conducted by the University of
Copenhagen in collaboration with the Department of Agri-
culture, Sarawak.

The International Tropical Timber Organization (ITTO)
researchers identified a total of 118 indigenous vegetable
species and 203 indigenous fruit species in the Lanjak—Enti-
mau Wildlife Sanctuary (LEWS). In 1997, ITTO imple-
mented a pilot project in the buffer zone of the LEWS for
cultivation of indigenous fruits, vegetables and medicinal
plants among the native community.

Domestication and cultivation of indigenous fruits and
vegetables has been successfully undertaken. The Forest and
Agriculture Departments have carried out extensive work on
the cultivation of indigenous fruits. In addition, the Depart-
ment of Agriculture carried out both on-station and on-farm
trials of indigenous vegetables.

Commercialization of indigenous fruits and vegetables
has also been undertaken successfully. There is a good mar-
ket for paku miding, paku ikan, ensaliirdssica juncen
terong Dayak, petai, melinjau and lalis throughout Sarawak.
Indigenous fruits which have been successfully commercial-
ized include the duriarDrio zibethinu, langsat [(ansium
domesticur)) mangosteen (&cinia mangostang dabai and
isau Dimocarpus longarvar. malesianus Recent evalua-
tion work had shown that durian kuning, nyekak, keranji,
kembayau, engkala, pedaléir{ocarpus sericicarpys terap
(Artocarpus odoratissimysand embangMangifera pajang
have great potential for further development.

The promotion of indigenous fruits and vegetables with
potential should be intensified to increase the demand and
market share of such fruits and vegetables and to add variety
to the diets of urban populations. The public should be
informed of their pesticide-free status and nutritional value.
They should also be taught methods of preparation, in partic-
ularly for those containing anti-nutritional factors in order to
render them safe for consumption. Technology for cultivation
should be disseminated and quality planting materials made
easily available. Production should be planned according to
demand so that the price will remain stable. Post-harvest
handling and processing should be studied to increase the
shelf life and value.
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Conclusion to be further substantiated. Being easily available in the rural
The nutritional contents of 16 fruits and 25 vegetables ddreas, they will continue to be important sources of food to
indigenous origin in Sarawak are provided and comparegeople residing there. Some of these indigenous foods have
with commonly cultivated types. The list is by no meandecome popular. Future research and promotion will be
exhaustive but it does indicate that these foods are generatigeded in order to make many more of these crops become
highly nutritious. As their more extensive phytochemicalcommon and commercially available.

profile is documented, their place in human nutrition is likely

Table 5.Anti-nutritional factors in indigenous fruits and vegetables of Sarawak

Dry weight basis (1g/g) Alkaloid

Food item Arsenic Cyanide Lead Phytic acid Tannins (qualitative)
Ara (Ficussp.) NA NA 0.0 1.58 1.01 NA
Asam payaKleiodoxa confertp NA 0.0 0.0 1.53 NA NA
Bamboo shootRambusasp.) 0.27 0.0 NA 1.63 NA 1+
Berangan Castanopsis foxworthyi 0.25 0.0 NA NA NA 1+
Jering Pithecellobium lobatuin NA 0.0 NA 1.81 NA NA
Kepayang Pangium edule NA 1834 1.8 NA 0.46 NA
Keranji Dialium sp.) 0.05 0.0 NA NA — —
Nyekak Durio kutejensiy 0.00 0.0 0.0 1.55 0.03 NA
Paku kelindangRlechnum orientale 0.02 0.0 0.0 NA 2.02 —
Paku miding $tenochlaena palustjis 0.02 0.0 0.0 0.90 1.03 1+
Pris Baccaurea hookeyi 0.15 0.0 0.0 1.80 NA —
Sabong Gnetum gnemgn 0.07 0.0 0.0 1.52 0.26 —
Terong Dayak$olanum lasiocarpum 0.21 0.0 0.0 NA NA 1+
Upa lalis Plectocomiopsis geminifloja 0.16 0.0 0.0 1.50 NA 3+

Alkaloid determination was only qualitative: 3 +, strong precipitate and contains reasonably high amounts of alkaloid; dmotratoaf alkaloid; —, nil.

Table 6. Nutritional composition of common fruits

Nutritional composition per 100 g edible portion

Proximate composition Minerals

Food item Energy Moisture Protein  Fat CHO Fibre Ash P K Ca Fe Vitamin C

(kcal) (%) (%) (%) (%) (%) (%) (mg) (mg) (mg) (mg) (mg)
Apple 60 84.6 0.6 0.4 13.6 0.6 0.3 16 - 9 1.2 7.7
Banana 103 73.3 1.3 0.4 23.6 0.5 0.9 28 241 11 0.6 17.3
Grape 68 815 0.8 0.0 16.3 1.0 0.4 66 640 21 0.5 7.6
Guava 46 81.2 1.0 0.2 10.0 6.8 0.7 15 12 33 12 152.0
Orange 49 87.1 0.7 0.5 10.4 0.8 0.5 19 42 40 2.1 39.6
Papaya 35 90.7 15 0.1 7.1 0.5 0.1 3 16 11 0.7 71.0
Pear, Chinese 35 89.8 0.5 0.2 7.7 15 0.3 6 36 12 0.1 6.1
Pineapple 45 87.8 0.5 0.1 10.6 0.6 0.4 6 40 24 14 15.2
Tangerine/
mandarin orange 49 87.1 1.0 0.2 10.9 0.4 0.4 21 1490 28 0.3 28.0
Watermelon 28 92.6 0.6 0.2 6.0 0.2 0.4 11 1530 6 0.2 0.5

Table 7. Nutritional composition of common leafy vegetables

Nutritional composition per 100 g edible portion

Proximate composition Minerals
Food item Energy Moisture Protein  Fat CHO Fibre Ash P K Ca Fe Vitamin C
(kcal) (%) (%) (%) (%) (%) (%) (mg) (mg) (mg) (mg) (mg)

Cabbage common 22 93.1 1.6 0.2 34 0.9 0.8 9 103 40 0.6 53.0
Celery 11 95.1 1.0 0.1 1.6 0.7 15 40 3050 96 2.0 3.9
Chekor manis 24 79.4 7.6 1.8 6.9 1.9 2.0 64 2610 234 3.1 136.0
Chinese kale 43 87.9 2.8 0.2 7.4 0.6 1.1 60 4910 179 2.0 107.0
Chinese mustard 34 91.7 21 0.7 4.7 — 0.8 70 — 147 6.8 89.0
Lettuce 17 94.7 1.2 0.1 2.8 0.5 0.7 25 3545 50 15 27.6
Spinach 29 91.3 2.6 0.3 4.0 — 1.8 48 136 69 0.8 56.4
Spring onion 19 95.0 0.6 0.1 3.9 — 0.4 15 — 15 0.4 17.0
Water convolvulus 29 90.9 3.1 0.2 3.6 1.0 1.2 0 78 88 5.2 19.5

White mustard 34 91.7 2.1 0.7 4.7 0.0 0.8 70 — 147 6.8 89.0
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Table 8. Nutritional composition of common fruit vegetables

Nutritional composition per 100 g edible portion

Proximate composition Minerals

Food item Energy Moisture Protein  Fat CHO Fibre Ash P K Ca Fe Vitamin C

(kcal) (%) (%) (%) (%) (%) (%) (mg) (mg) (mg) (mg) (mg)
Carrot 35 89.5 1.0 0.1 7.5 1.1 0.8 27 136 138 0.7 9.5
Cauliflower 32 90.0 3.2 0.0 4.9 1.3 0.6 — — 25 0.9 47.5
Cucumber 16 95.0 0.5 0.0 3.4 0.6 0.5 21 76 14 0.2 —
Egg plant 30 91.2 1.7 0.1 5.6 1.0 0.4 20 55 15 0.6 18.4
Four-angled bean 23 92.0 2.2 0.2 3.1 2.1 0.4 31 — 36 0.8 11.3
French bean 36 89.1 23 0.2 6.2 15 0.7 6 75 54 1.8 15.8
Gourd, bitter 16 94.5 0.8 0.1 2.9 0.9 0.8 10 116 56 6.1 53.0
Lady’s finger 31 90.5 1.7 0.1 5.9 1.0 0.8 42 80 77 1.5 19.3
Long bean 33 91.2 2.1 0.9 4.0 14 0.4 33 53 61 0.8 21.9
Radish Chinese 13 95.2 0.7 0.1 2.4 11 0.5 14 71 38 0.9 234
Red chilli 36 86.3 2.8 0.7 4.5 4.8 0.9 80 — 15 1.8 175.0
Turnip 22 93.0 0.7 0.0 4.9 0.9 0.5 21 2470 40 0.4 29.7
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