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A report by Texas A&M University analyzing the economics of
 
coconut protein was submitted to the Research Advisory

Committee (RAC) at its meeting on December 12, 1973 in ful­

fillment of the RAC requirement that:
 

II APpro val for a t 'vI 0 - yea rex ten s ion· 0 f the Texas 
A&M University contract is contingent on the 
condition that within one year a report will be 
submitted thCitC1ffttalns a~all-parkll analysis
of the economics of the technologyll. 

RAC acknowledged receipt of the report on economics and the 
contract with Texas A&M University was extended accordingly. 
However, during discussion of the contract RAC expressed
interest in having (a) a more comprehensive economic analysis, 
and (b) a report on the nutritional qualities of the coconut 
protein products as related to food uses. 

After the above mentioned RAC meeting, Texas A&M University 
has carried out further work on analysis of the economics of 
coconut protein technology bnd has collected additional in­
Form3tion on the nutritional qualities of coconut protein 
products. A sumpary of these additional findings is given be­
low. Relevdnt reports and publications on the subject are 
given in the Appendix together with a report covering an over­
all review of the contract by an expert panel on February 3, 
1 975. 

(l\ )	 EconOMics of TechnolooY for Production of Coconut
 
--Protein Products
 

Texas A&M UniversIty has supplemented earlier analyses of the 
economics of producing coconut products which have been 
re~ort~d to RAe with an analysis of the costs, returns, and 
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pricing of coconut skim milk roducts made by aqueous prc­
cesslng. Base on Jec ed plant Slze 
day-or de hus ked co con ut S, 1 t \'1 as es tTmafedt hat ann ua1 
pro duct ion \'10 U 1d be 8, 7 00 ton s 0 f oil' and 2, 75° ton s (dry 
weight basis containing 25% protein) of concentrated coconut 
skim milk (30% moisture). Fixed capital costs for the opera­
tion were estimated at $1,910,000 and working capital at 
$800,000. Taking the valu~ of coconuts at $35 per ton, crude 
oil at $275 per ton, and skim milk solids at $500 per ton, 
(significantly lower than NFDM) it was estimated that the 
plant would yield a pretax return on investment of 20 percent.
A sensitivity analysis V/a3 carried to examine the effects of 
plant size, selling prices, project life, etc. on the rate of 
return. Details of the total analysis are given in the 
article in the appendix Aqueous Processing of Coconuts: An 
Economic Analysis. 

(8) Nutritional Properties of Coconut Protein Products 

The nutritional qualities of coconut protein have been de­
termined throu9h analyses of composition and through animal 
feeding tests. The com~osition of coconut milk products is 
shown in tables I and II; protein, fat, carbohydrate, mineral, 
and amino acid distrihution are listed. A more comprehensive 
description of the products is given in the article in the 
Appendix entitled Dehydrated Coconut Skim Milk as a Food 
Product: Composition and Functionality. The Protein Efficiency
Ratio of coconut products were found to be 2.0 for coconut skim 
milk concentrate; 1.7 for spray dried coconut skim milk; and 
2.1 for coconut meal, all normalized to 2.5 for casein. 
(For details see. the report in the appendix entitled Nutritive 
Value and Food Uses of Coconut Skim 1111 k Sol ids). These re­
sults provide a basis for considering nutritional qualities 
for specific food uses of coconut protein are som~what less 
t ha r: tho S C: 0 f; c0 H ~ 111 ilk, .i us t asp rot ~ ins fro III soy and 0 the I' 
vegetable protein are, it appears suitable for use as a milk 
re~lacement and for other food application. More work on 
nu'~ritionaJ ~~~~ities is clearly needed iJ.1~_luJt1JELhumaJLke..diQg 
t~sts \·/hJ~ll,_..s-perific3o,o:a-aiFfFHcatiOrls--fj-a-'ve been identified and 
i n'forma t ion i s av ail ab1eon \'1 hi ch to des i 9nap pro pria t e t est s . 

Attilchments: 
a/s 
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·~ :r~U!,' .~-.Ch~~~~~~!~oll.~~~!_~~~~~r.i~..:~.conut ~im-~~ /?J / 
t ..	 % Compo\itionb 

Coconut W.llllr Tap water 
used in used in Standard 

ptOC85.'\1Ol] proces.$,ng de..,
-"_.-._'. -. ----------_._----_._-_....- ----

PrOlein
 
Crud!! P,olem
 

IN )( 6.25) 25 30 0.8% 

Law Molecular WI. 

N las % of NI 8 7 0.5 

Fat
 
Crude Fal 5 7
 

Frt!~ Filltv ACids
 
(as % 01 Dill 1.4
 

Non·S.l;Jallliables
 
(as % of Dill
 

Iodine Value
 
(as % of Dill 6.;1
 

CarbohvrlrJlt!S
 
Recuclng SuqJtS 2.8 2.0
 
Reducing SU'.lMS 45 37
 

alter ml/er~lon
 

Sucrose 33
 ., 

Crudt! Fiber 0.03 0.03 

Mmerals
 
Phosphorus 0.5 0:5
 
Calcium 0.17 0.06
 
"lJlJn~sium 0.26 0.36
I 

~oldsslum 3.6 3.3
 
So<!Ium 0.9 1.4
 
Cn/orode 1.6 1.6
 
A~h ar.coun It:d lor.l 8.2 9.J
 
Ash (bv iln.JIY~lsl 8.8 92
 ._... _.­

• 8y calc''',II,,,n t'Oll, S'311ld m,n.Ha' cO,h,ml\ 
b Allo"a' 01 JOY. mO,slu,e 

Tablll 2-Amino acid composition o,'sprav-dried coconut skim milk 

Ratio to Ratio to 
Amino Jcid g/169 N3 OCJg Yalu~b FAD pan.rnb 

Essanti~1 

Isoleucine	 2.6 39~· 60% 
Leucine	 5.4 61% 110%
 
Lysine 4.6C
 71% 106% 
(Tot~1 Aromaticl (6.11 (61%1 (1 06~"
 
PhenvlJI~nille
 3.8 65% 132%
 
Tyrosine 2.3 • 55':'(,
 80%
 
ITolal Sulfur Containing) 13.0J (54%1 (70%1
 
Cy~:eln!? 1.7 71% 84%
 
Mr!lhio line 1.3 41% 5Q~,
 

Thrcomno;! 2.4 47% 83%
 
Tr'/plophan 0.9 56% G2'X,


IValine	 4.0 i 55% 93% 
Nonessen.ial I
 

Hiuidille '2.2:
 
ArglOine 15.5
 
AspartiC Aeid 7.1
 
GlutamiC ACid 22.0
 
S'.!rine 3.7
 
Prol ne J.5
 
Alamne 4,1
 
GlvelO/! 3.8
 

TOTAL	 9O.~l-._----­
• Standa,d oel/'.'I<,n .. Ca 0 Ill/I Gt./ N 
l> ~dC" .rn,"o JCld conl"nl ,"01\ .III/lth'd 0\1 amIno ;":Irl ~O" onl "' t!'l~ 0' 

1951 r -"0 1I10';o\'l)n,)1 llAllo'n. 10' sarnll ~mO'lnl of n,t: >~~n. E\;'I Jno 
FAQ vo j~tf'i U\ttlt "tI'" U'. #iHJOr,ou If' r-~OI''''HO. ;'·;5, f'rtJr~ln 
Fhrow It ~'''''\\!f1 f1 

r.	 ~\v"'''ahlo h' 1ft', I, 4 J'l Ib ;'. t f 'dmpitu frc(:1{! jJ .,cJ Ot ~~tc:.lV 
tlfl~d at ai' au lI~t lumou' .1lur·H of Ill! - 'O~· C, '.hIcr"."", .. 10 :I 6'11 i tiO 
N at .1' oull .. ( I~MIl'" HUIIl\ 01 101 ., 16' C f.v, 1&',10 ')~in" ...... , 
dVlllmln"tJ by rho ""'Iliad 01 C,,,p"nt.r IIc)liO • ~ 


