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Coconut, cashew and canary nuts are seeds very rich in oil. Of these
three nuts, only the coconut is commercially cultivated in large estates
for its oil. It is by far the most important source of cooking oil for
" the population in Indonesia. Of the other two nuts, the cashewnut fried,
is internationally highly appreciated as an expensive delicacy ; while
the canary nut is prbbably only known in South East Asia as an ingrédient
in some luxury cakes. According to Heijne, 1950, in the Eastern part of
Indonesia (Moluccas) where much canary nuts are harvesated, these nuts.are’
so commenly used in the various native sago recipe's.

The coconut protein, as repdrted'in our frevious paper { Oey, K.N,
et al. 1977 ), is of good quality, but the amino acid content of the
coconut samples uéed, was not reported. Recently, at the National Insti- -4
tute for Chemisgry in Bandung, the chemical analysis of amino acids has
become an established routine procedure. A new set of investigation of
coconut was therefore carried out again. Cashew and canary nuts were also
included, as no data on their-chemical composition and. the pretein mutri-

tive value were found in the Indonesian literature.

.- Paper presented at the Third Symposium of the Federation of Asian and
Oceanian Biochemists, held in Denpasar (Bali), Indonesia, June 24-27, 1981.
~ This investigation was carried out in cooperation w’th the ASEAN Project

on Soybean and Proteinrich Foods Indonesia.
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Materials. ' ’ ~ s
;ﬂ,Coqpnnt gratings were prepared in our Nutrition Unit_erETESEGEQ

-coconuts boﬁgh¥ ffom a market in Ceﬁt:al Jakarta. The coconut meat was

gratedlénd then dried in the oven at a low temperature of 60% ¢ for about

one day avoiding discolouring (browning) of the product. To reduce its

;high fat content-and at the same time increasing the protein content, the
dried coconut gratings were pressed between thick layers of paper psing
. & simple localmade screwpress.

Desiccated coconut and coconut flakes were obtained from a factory
in the northern part of Celebes. Coconut flake is a byproduct of the pro-
duction of deeiccated coconut. Desiccated coconut which did not meet the
standards as set for export, was pressed for -its edible oil. The residue
obtained was as thin flakes, light yellowbrown in colour, having a very
acceptable slightly toasted taste and flavour. No rancidity was observed.
These flakes were sold locally for feed.

Peeled.cashew and canary nuts bought also from a market in Central '
Jekarta, were dried in the oven at 60° C for abbpt one dey. To reduce
the high fat content, the nuts wore ground and préssed in the -same waY
as the coconut gratings. |

The very high content of fat of these three nuts has to be reduced
to meke them suitable for preparing the experimental diets with 10 % pro-
tein and 10 % fat. |
Methods.

8. Chemical analysis. .
The determination of the proximate principles and the crude fibre
content was carried out according to AOAC methods (1977).
The amino acid analysis. was carried out at the National Institute
for Chemistry in Bandung, using the automated ion-exchange chroma~
tographical method as described by Anderson and Jackson (1977).

b. Ratfeeding trials.
All the rat feeding experiments were c.fried out using young
weanling albino rats of the same inbred strain ("Lembaga Makanan

. Rakyat"-strain), bred in our Nutrition Unit.

The determination cf PER- and NPU-values was carried out according
to standard methods as recouaended by AOAC (1965) for PER and
according to Miller (1963) and Miller & Bender (1955) for NPU.
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Table: 1 oy : >
Proximate principles of various Coconut products,
Cashev and Canarium nut

(original material as received)
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Results.

a. Chemical Cdmposition.
The values obtained for the’proximafe principles are presented in
Table 1. The result of the amino acid shalysis is given in the Ad~
dendum Téble 1. Only the value for methionine is presented, as the
value for cystine due to technical reasons is not determined.

b. Biological Experiment. | -
The values for Protein Efficiency Ratio are given in Addendum Ta-
ble 2 and for Net Protein Utilization in Addendum Table 3. In the

Addendum Tables 4, 5, 6 and 7 information pertaining to the prepara_

tion of the experimental diets and detailed information on the PER

study are presented.

Discussion.

a. Chemical Composition.
The proximate principles of the threce nuts can be scen from Table 1
(see Table 1). On dry basis, Canary nut has the highest fat content
with close to 70 %, followed by desiccatcd coconut with close to 65%
and cashew nut with approximatély 50 % fat only.
Cashewnut and canary nut have a protein content in the range of 13 to
15 %, while desiccated coccnut has a lowsprotein content of
about 6 % only. Bhen the fat is presscd out from desiccated coconut
the prosein content increcases to about 17 %, which can be seen from
the composition of coconut flakes in Table 1. (See Table 1). This
value of 17 % is slightly higher than the proteinvalue of Cashewnut
(15 %) and Canary nut (13 %).

b. Amino acid analysis.
As can be secn from Table 2 and more detailed in Addendum Table 1,
the lysine and most probably the total Sulfur-containing amino -
acids are the most limiting amino acids ir the protein of the three
aforementioned nuts. Although no clearcut data on the total Sulfur-
containing amino acids are available, but based on the results of
the ratsexperiments, one may speculafe that the magnitude of thesg

deficiencies are probably not severe.
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Cashew nut

'Peanut
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Graph. 1 . ; s . . : :
7 Growthcurves of young wearling allbinorats fed virious dieis coogisoing of singls ¢ ilxed proteins
at a proteinlevel of abtout 10 % and 6 %. (6% is indicated with asterisk %)
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c. Animal Experizcntation.
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The growthcurves of the young rats fed the various experimental

diets in the Protein Efficiency Ratio study (PER) can be seen from

the Graph., See Graph. The group with the best growthrates

Coconut flakes, Skim milk and Cashew nut. The group with &

gonsista of

lower

growthrate is compersed of Canary nut and Soy. The growthrate of the

rats fed on soy as the single source of protein is taken from another
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Oey K.N. 2l.,12€1.
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The fat content of thé mature Canary nut is aimost 70 %, which is 3 times
as high as that of Soybean, and almost the same as that of dried mature
coconut, such as copra and desiccated coconut. Por this reason, according

- to Heijne 1950, the canary nut about half a century ago was used in the
.Moluccas by the local population as a source of cooking oil; but this oil
becomes very soon rancid. 1In regions where the canary nut mey be abundant
and cheap, its use may be promoted to increase the nutritive and the energy
value of the local sago diet. |

Fresh cocénut gratings, usually with a little.salt added, are eaten.
mixed with rice-cakes, boiled or steamed cassave (“tiwul") and as a component
of a vegetable dish ("urap") consisting of boiled 1égume-pods, mungbean
sprouts etc. Because of its high biological value and good acceptability,
increased use of fresh coconut meat may certainly be promoted; although
admittedly in the cities the price of coconut may be prohibitive.

Copra presscake or "bungkil kopra", a by—ﬁfoduct from the oilfacto~
ries, is obtained from grated copra after expelling its oil. It still con-
tains the coconut protein and residual oil. It is sold and exported for
animal feed. No authoritative information can be collected on the possible
use of copra presscake or "bungkil copra" as human food for the prepara-
tion of "tempeh bongkrek", a wellknown and popular fermented food in Cen-
tral Java (Lie 1981). Most prabably, copra presscake is never used for
the manufacturing of "tempeh bongkrek", because of its darkbrown colour
and contamination with dirt and other foreign matter, apart from the queé—
tion whether it will give an acceptable fermented final product.

Being a village enterprise, i$ is highly conceivable, that"tempeh bong-
krek" is always prepared from the abundant wasteproduct of the village

0il industry, in which fresh coconut meat is grated and cfter mixing with
water is manually squeezed for its coconut milk or emulsion. Thése fresh
residual coconutgratings, white in colour, if fermented, will give a grey-
ish-white soft ccmpact tempeh bongkrek.

Coconu® flakes, a byproduct of the modern desiccated coconut factory,
are apparently handled in a more hygienic way. Coconut flakes are therefore
potentially acceptable for incorporation in human foeds, being cheap and
if demanded by the fecd industry, will perhaps beccme more available in
greater quantity. Its high acceptability and high protein content combined
with o gcod quality, poge a challenge to the foodtechnologist for finding
wayc and mesns for .tc greater use in the manufacturing of more and new
foods for the public.
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ADDENDUM

Tab

le : 2

EXPERIVENTAL

DIET

ENum-E

Results of Protein Efficiency Ratio Determinations of

Coconut gratlngs, Flakes and corbinations, Cashew nut and Canarium nut.
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ADDENDUM

Results of Net Protein Utilizaticn - Standard Determinations of
bgconut gratings, Coconut Flakes, Cashew and Canary Nuts.
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ADDENDUN o TF =
Table : 4

Nitrogen and Protein content of pressed protein-rich
materials used for the preparation of XP-Diet.

N S SRS SSRUST U SO ————
i Nitrogen : Conversion : Protein :
: . i : :
g oA :  Tactor .

3 : : H s
Bl R T D L 1L R T T TR PR PP PP RTPTR TR PTIY FRT SR PTR PO LT SRTPRT IR . 4
" R .
L

?Coconut grat{ngs, dried, labo- )

ratory prepared, pressed 1x 1.604 § 5.30 g 8.5

gDesiccated coconut, (factory), )

(TINA), pressed 2x 2.081 g 5.30 % 11.0

 Coconut Flakes (TINA), )
: factory pressed.

§Cashew nut, pressed 2x E 4.377 § 5.30 % 2542

%Canarium nut, pressed 2x z 6,695 ? 5.30 5 35.5

ESkim milk powder § 5.643 g 6.38 ; .36'0
i Soy, boiled, dried, nofjgehulled . 6304 . 571§ 36.0

 Rice (from market) Co1as4 ¢ 595 1 1.0



ADDENDUM 14
Teble : 5 - -
Composition in grams of Experimental Diets for P.E.R.- determination of

XP. 446 & XP. 470 various protein rich foodstuffs.

Necens e

?égéonuﬁ
Rice : grat. ; _

e ~ Beseseageerican Siseaicanevraaundaacamrrascanrestuaatacrinr et s trmaney

i Desicei Coco-' :
" milk :Coco~ ° nut :Cashew: g?gg-i Rice ! &

i free diet nut flakes: nut —y : Soy | +
idiet | ‘grat. [ TINA : : - ! Boy

% : : . &
Nsssalvarmresauranery P B R R T T T LTI RERRERTRIN . o)

Experimenfai‘?P;;;ng"“”.“”
Diets :tein : ki

g/ke

P icaraseais

' Fat added ‘100 98 i - i 40: - i 14 100: 60 ;| -
Starch L 720 | 549 P 312 | 316 479 i 595 ! - { - @230
{ Glucose {150 {50 L= i 50 : 50 i 50 i - i S0 i 50
- Saltmixture i 20: 20 20 i 20! 20, 20i 20 20 : 20
: Celluflour P 10: 20 F - i - i 20i 20{ - I - i -
: Vitamin mixture P+ P % i+ i+ P+ T S S S
 Skim milk powder : - | 2635 i - i - i = [ - i - i - | -

§ " Coconut 5
i grating, pressed 1x:

1
1
1
=
S
[
]
1
[}
{

éCoconubflakes TINA g
?Cashew nut, )
{ pressed 2x

{ Canarium nut,)
pressed 2x

‘Rice T N T A A - IR -

| Soy, boiled, dried | - t = : = i = i = i - P o % 142 i 142

Total in grems: (1000 | 1000 1000 : 1000 i 1000 @ 1000 i 1000 : 1000 : 1000

T it T £ TR TR SRS S SIS SNSRI S T UG Sup R e R T Y T R Ot e R ST I S

?Nitrogen Content) ; : : : : : : : :
. of XP- diet {ghl - :1.485:1.0%4 | 1.887; 1.774: 1.962: 1.042} 1.664 | 1.786

as analysed : : : : : } : : :
 Conversion factor @ - {6.38 :5.30 :5.30 : 5.30 i 5.30 } 5.95 ;5.83 :5.43
%Protein Content ) 4§ : . :
of XP- diet '8

B L T T T D R e R T LA ELELEEPRETRCETR. . S



ADDENDUY - 15 -
Table : 6 Composition of Experimental Diets

for NPU determination
BT T P U e SO SPT DURE I D CARI It TS SRR 1o o) Sy SRS, ST SR ion SR s, ] -6..

XP 471—474 1ncl. XP 435-440 incl.;

- —— S A T —.1 s velis

M Experlmental : ... | Desice. :
Diets PrOtelni Sglm— Coconut Coconut: Cashew ! Canariuﬂ
; free [ milk - flzkes : ank | —

diet | diet 4 oo i TR | : :

S o 80 e b S b AN I S ST s s e
| Fat added ;100 ;98 i - 1 38 i - 55}
| Starch grits i 720 ;549 1 70 i 318 | 569 | 600 g

| Glucose ! 150 i S0 ¢ 50 i 50 i 50 : 50

ESalt mixture é 20 E 20 2 20 é 20 é 20 E 20 i

| Celluflour f 10 ¢ 20 § - i = i 2 20

§Vitamin mixture } + E + E + § C ; + E -+ ;
{ Skim milk powder R - 2 R B -
! Desicc. Coconut § : i : : § ?
i gratings (TINA% : - i - i 80 i - - -
: pressed 2x : : i : : :
: i
i Desicc. Coconut ) _ _ _ 514 - - é

Flakes (TINA)

!

1

f
1
\S 1}
>
.—l
(}

: Cashew nut, pressed 2%
i Cenarium nut, : : : : : : 255
pressed 2x : ; : : :

D R T T S O O R X T R R N R TR I PR R TR PP PR R P LR Py ST PP PR YT

. Tctal in grams § 1000 {1000 | 1000 i 1000 i 1000 i 1000

éN] L ueen Content of
i XP-diet as analysed

)g% 1,49 1 179§ 1.69 | 1.50 | .70

iConversion factor § - f 6.38 i 5.30 ? 5.30 § 5.30 E 5.30 %
: . : : : : :

{Protein Content ofy : § t P b i
3 Ib-diet) & - (953 | 9.46 1893 ; T.95 | 9.02

{ : : 7 H : : ]
L LT L R R L D D D P I CL Ll LR I TR LT L TR R LT R PP PR T PR RR PRI PR §
3 : . ; H 2% 3



ADDENDUM Average Cumulative Weight Increase in percent and Average Total Food Intake in grams
akie & T per rat by weeks during L weeks of Protein Efficiency Ratio determination of
Coconut, Cashew and Canarium nut.
R :“fééégiﬁhé ..... A;é: ..... A;é; ........ i;{;égnﬁéléhémigégé;;;”; ......... A;é:nfsééi“fgéau;ﬂ%;ﬁé”£;£négéwiitn?
Experimental diet | content weight in % at end of week no, A by weeks durlng week.
{Uof XPe R e e | B T e s Tota]_ of :
L Siet igtangd I 0§ I f I ;W IT; III | IV © L weeks :
e & L% % i % i % g g . &€ g i g
%Ao Protein free : 0 50.3 ~7.8 1 =12,1 -14.7: =17.2 18,7 : 17.0 i 1L4.6 1.4 6L.8
‘B. Skinm mi | f |
| S S R (NX2:§8) 50.1 : 26.6 i 57.0 ! 87.1 120.5: 36.2 % 50.7: 52.3 | 57.8 : 196.9
i C. Coconut Gratings, 5.8 : : i :
: ' St (Nxg.30). 50-27 L.60 1251 2150 30,6 29 2830 28 28.7 1103
; (pressed 1 x ) ° : : : i : '
gD' SRRGS e e (Nig go)§ 49.8 | 288 63.0 1 96.0: 126.2 Ll 5h.8: 57.0 | 5h.6 . 207.8
£ — : f : :
| Cafpizsgzd 2x) (ng go)i L9.5: 31.8: 60.4 @ 91.20 11435 L2.6 L7.3 1 LB.5 i L7.9 i 183.3
. i ? : : :
o et 1) (ardy 4951 13.9 0 W7 T35 96.60 3170 W18 199 W7.8 183.3
e EaRE (ng o5y, 199 B9 2L 3L3. 3770 3801 389 3.6 337 1.2
5 52 Soy : (ng g})é L9.9 1 33.7¢ 73.5; 111.4: 13537 51.1: 60.9 : 59.8 © 52,3 : 22k.1
%I. Coconut Gratings 49.6 25.1 50.4 Th.4 93.8 36.5 ¢ Lh3.1 i L2.2 39.0 i 160.9

+ Soy

': o)
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Co@onut presscake as a by product of the oil faétory is mainly sold
for export as feed. As only the oil is extracted the protein is left in
the presscake,

The Phiiippines and India have already done considerable research
on the recovery of the protein from coconut intended for human use. It
has become apparent that the protein is of good quality.

Already in 1966 our Unit Diponegoro started with the determination
of the Net Protein Utilization value of the protein of coconut meat and
copra meal, but it was discontinued. Only when in the beginning of 1977
desiccated coconut flour and coconut meal or'prééScakevas flakes became
available in sufficient quantities, these experiments were continued énd
they are still in progress. ' o

The purpose of this article is to present the obtained NPU-values,
althbugh‘they'are far from sufficient to allow for making any conclusion
and also to promote the interest of foodtechnologists for the human use
of coconut protein through the development of safer and modern food-

products.

Paper presented at the Seminar Teknologi Pangan III,
‘ held in Bogor, 21 = 23 June 1977.



Materials.
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In 1966 ripe mature coconuts were bought from the market in Jakarta.
The meat was finely grated with a simple household grater and carefully
dried in the oven at low temperature. The dried product obtained was
white in color and reserbled desiccated coconut flour at present available
in the free market. This dried grated coconut was taken to an oil factory
in Jakarta, where most of the oil was pressed out. The product after
defatting retained its ﬁiite color. Copra meal (presscake) from the same
factory was also obtained,

Early in 1977 grated desiccated coconut from a big modern desiccated
cocomut factory in North Sulawesi becémélavailable in sufficient quantity
for our use. . Coconut flakes were also received from the same factory at
the same time., These flakes are the pressed residﬁe of desiccated coconut
flour after extracting the oil, Desiccated coconut flour which do not
pass the requirement for export are treated in this way. These cocomt
flakes are light yellowbrown in color, have a good accoptable taste and
flavor but are sold locally in North Sulawesi for feed. No technological
informatién on the preparation of both products arc at present available
to us.

To make the desiccated cocomut flour suitable for experimental diets,
the oil content had to be reduced by extraction with ether,'so that  the
protein content also became high (15.6 %), This was necessaxy to enable
to compoée a diet containing 10 & cocqnut'protein with 10 % fat. For com
parison roasted ground sound peanut was chosen. The oil was pressed out.
between layers of fat absorbing papers by means of manual pressure using
a rolling bottle., This treatment was done repeatedly until found suf-
ficient. Due care was taken that at the end of treatment the total sample
was mixed thoroughly;l.

Values for Net Protein Utilization were obtained using young weanling
rats according to the method of Miller & Bender (1, 2).

The experimentéi diets were prepared in such a way that the prptein
content was approximately 10 ¢ and the fat content 10 % if possible, so

that the diets were approximately isocalorice.



Results @

e

a). Chemical analysis of the original material used :

Carbo-
Itenmn . v t
per 100 grem Protein F a ¢ ,,mf Moisture Minerals
ference®

g g 4 8 4
Grated Pressed cocomut  15.6 30.1 h2.1 8.k 3.8
(1966) ‘ _
Copra meal (presscake) @ _ T
(1966) B 20.2 15.0: h§.8’ ) 12.0 | -6.0
Desiccated Coconut flour 745 66.9 . 21.8 2.0 1.8
Cocomut flakes 206 . 10,7  59.0 L3 S
Roasted peamut  28.3° 5Lk LIS 3.2 2.6
" b) NPU-standard determinations :

' Weight increase = e NPU
Protein content of at end of Exp. -
diet 10 % | (;Oogays) obsarved | averag»en:

.starting weight mdlndual values'
1. 8kin milk powder 35.2 7 19 78 13 77
2. Grated Pressed Coconut(1966) 20.5 64 70 7T 67 70
3. Copra meal (1966) 3 18.9 63 762_ 67 70 66
Lio Desicecated Coconut . 29.44 | 77 81 79 (2)
5. Coconut flz¥es 37.1 77 67 T Th 7l
6, Defatted roasted peamut 2L.6 ‘M b5 W5 W6 LS

Dwscuss:xon of results.,

_ The grated pressed coconut and copra presscake (from 1966) have an )
average NPU-standard values of 70 and 66 respectively. The average value for
the desiccated fat extracted coconut flour is 79, an average based on 2 values
only and which is probably too hlgh more experiments are ‘needed. The coco-
mitflikes have an average NPU-standard value of 7l. The NPU values of these
coconut products are above é0 s a value which indicates that the protein does
not belong to the proteins of inferior quality. =~ "~"

. Amino acids ,rc':ontent. of the desiccated coconut flour and coconut flakes
from North Sulawesi are not yet available.



) _Genei'al ‘disgussion.

Thé general use of fresh cocomut is wellknown in Indonesia. Coconut
milk is wellknown as a component of many Indonesian dishes. The residue
after breiiai'i,ng the _éoconut milk may be used in other recipes and is not
always throwi™ away for féed or manure. This may especially be the case
in the socio-econom.cally underprivileged households both urban as well
as rural. ‘_ & T

In the village'coc‘o"rmt 0il may be prepared with grass-root technalogy,
or by ordinary houschold methods, by skimming off the cream of the ‘coconut
1k after standing and then evaporating the water through heating in an

open vessel. _ : '

The brown residue known 48 '"galendo" (Sunda), "klendo or ketek!. -(Central
Java), "tahi minyak" (3), is used as a seasoning of the rice dish. Thie
"tahi mnyak" will contrlbute some protein to the diet, but certainly this
protein must be of low blologlcal value due to too long heating.

Tempeh bongkrek made from fresh coconut. residue or coprameal, is.
relished by the population in Central Java, notwi thstand:l.ng the risk of
e *som.ng due to improper fermentation process.

Coconut 'pi'otein proves to have a good biological value and if cone~
sumed in sufficient amount, it may contribute to the improvement. of the
‘nutritive value of the Indones:.an cuet. With this in m:.nd, the question

arises what role does t.empeh bongkrek pl ay in'the daily diet of the popue
iation 2

As it is consﬁmed in not "ﬁeglig,iblle amount, itb'must therefore have

due attention and considg:atibn of both mutritionists as well as foode

technologists to make it a safe product.

Modern technology is looking now for more efficlent use of the coco-
nut meat in all its aspect. A report from the Philippines by Hagepmaier
et al on aqueous processing of fresh coconuts for recovery of oil and
coconut skim milk is already publlq}'"d in 197h. They have succeeded in
preparing spray-dried coconut skim milk powder with a low fiber content.
This coconut skim milk may be used in the formulation of an acceptable
beverage and other food nrodunts ( h,‘;“,, +hich seems very promising indeed.



Acknowledgment .

We are grateful to Mr. P. Kaawoan, Head of the Industrial Bureau-of
the Municipality Menado, for the samples of desiccated coconut flour and
coconut flales.

We express also our thanks to the Rector and the Dean of the Medical
School of the Catholic University Atma Jaya, Jakarta, for their kind
cooperation in providing us a sample of spray-dried cocomut skimmilk
_powder and the reprints of the articles of Dr. Hagenmaier, Coconut Foods
Pilot Plant, University of San Carlos, Cebu City, Philippines.

Referenc eSe

1, Miller, DeSe. and A.F. Bender. The determination of the net utilization
of protein by a shortened method. Brit. J. Nutr., 9, 382, 1955.

2. Miller, D.S. Determination of Net Protein Utilization, using rat
Body N-Technique in : Evaluation of Protein quality, N.R.Ce.,
publication No. 1100, National Academy of Sciences, UsSelAs, 1963yDe3L

3. Heyne, K. De Nuttige Planten van Indonesie. p. 1138, = druk, 1950.
* N.V. Uitgeverij W. van Hoeve~’s-Gravenhage/Bandung.

e Hogermaier, Re,CeM. Cater and K.F. Mattil. Aquecus Précessing of
fresh Coconuts for Recovery of 0il and Coconut Skim milk. Journal of
Food Science, 38, 516~518, 1973.

5. Hagenmaier, Re, K.F. Mattil and C.M. Cater. Dehydrated Coconut Skim
milk as a Food producte. Composition and functionality. Journal of
Food Science, 39, 196-199, 197he '









