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INTRODUCTTON

The South Pacific Commission ot 1te Sixth Scssion (Noumea, New
Celedonia, 23rd Octobor = 2nd November, 1950) considering project H,2:
Infent Feeding and Nutrition, and project H,5: Alimentation and Nutrition,
adopted the rocommendntions of the Rescareh Council {(Socond Meeting, Sydrey,
Australia, 7th = 13th August, 1950) for the continuation of thosc projects,

Onc of the recommendations submittoed wass:

"that funds be roscrved for the cmployment of a
biochemist ot any existing (adequateymlaboratory,
when such an individual becomes available,; to
detormine the nutritive value of vorious native
foods, with a speeial view to completion of
projeet H2",

Immediately after the Sixth Session, the Exceutive 0fficer for
Heolth brought to the notice of sev-ral Organisations the vacancy of a
position for a bicchormist -nd storted investigetions for Iocating an
adcquatc lnboratory whore the biochemist could sarry out his (or her)
rescorches, - _

Several applications were rceeived for the peosition, In the
meen time, Dr.-A,J, Metealfe, Dircctor General of Honlth, Australia, and
Dr, L,i; Hipsley, Medical Officer=in=-Chrrgo, Australian Institute of
Anntory, Canberra, agreed to make eveileble the faeilitics and cquipment
of the Institute for a period of onc yoar,

Dr, Hipsley interviewed somc of the solocted applicants and
recommended the appointment of Mr, F.E, Poters, Bacholor of Scicnec with
Honours in Biochemistry from the Sydney University, Dr. Hipsloy also
neeepted to advise Mr, Foters and supcrvise his rescarch work in Canberra,

Mr. Peters accepted an appointmont from the 10th May, 1951 to
the 31st Decermber, 1952,

It was stoted that Mr, Fotorst dutics weuld bo:

"In general, to determine the nuteritive valuc of warious
native foods with a view to complotion of rosonrch on
foods suitleble for infante during the weaning period
and to carry out such othcr bicchcnical work as may be
dirceted, spoeific instructions being given by the
Executive Qificer for Hoslth, The work will be in closc
relation with the nutritionist already appointed by
the Commission under projects H,2 and H.5",

Details of Me. Foters! programme wore worked out by Dr, Hipsley
and the Exceutive Officer for Health, Dr, Hipsley expressod the following
opinion with which the Exceutive Officer for Hemlth fully agreed:

" Those are some serious disadventege esbout using a
biochemist on roscarch in the proparation, from thoe
usual staplus and accessorics, of an infant food
suitable for the weaning period, The ingredicnts
of such foods will vary greatly and will depond
oh the availability in the loeality, Therofore
the problem resolves itself roally into an analysis
of’ the basic foodstuffs used, Although I confess
there arc gaps in owr knowledge of the nutricnts
in the tropical foodstuffs, we do possess enough
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"nutritional programmes, We ean, of coursc, go on.
collecting more and more figurps, trying to diron
- out the previous, discrepancics .where they occur,
- but I cannot sec how the results would make a
-gignificant ‘contribubion to the nut¥iticn of the
.. South Pacific peoples for rany vears, A further
. disadvantage is that for the work to be of a
sufficicntly high standard, it would need to he
carricd out ih a properly equipped laboratory in
Australia, There arc diffieulties in transporting
foodstuffs for analysis, as most arc perishable,"

‘'In 1949, Miss Carey D, Miller, Professor, Foods and Nutrition,
University of Hawnii, had oxpressed the same opipion,

It was therefore decided that Mr, Foters would Qépecially
investigate: L o

a) the nutritive valuc of the coconut for humans,
a2 mjor foodstuff of the people in the South
. Pacific Commission areas
b) the composition of autochtonous wonen's .breast
milk, in conjunction with Miss S, Malcolmts
" roscarches on nutrition in the Wew Hebridesy. and:

c) any others matters of intercst which might arise,
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The cstablishmont at the dustrallen Institute of hnatony,

Canberra, the organisation and pursuance of his work, oBliged Mr, Peters
to perforn a certain amount of administrative work which was carricd outb
pricr to, or In thc coursc of, the implomentation of his research progrornc,

I =

IT -

Several comuercial firms were reguested to furnish guotations
for the complementary laboratory apparsatus and for thoe ncccssary
chenicals, '

Contacts were established and continued with several Administrations,
Orgonisztions, Institutions and individuels for obtaining technical
informvtion and docurontotion, Amongst them the fellowing

should be mentiocned: ‘

=) General infopmations o,

1) UNESCO,; Manila, supplicd o copy of the list of
scientific periodicals published in Seuth Bast
Agia, Iater on a supnlecment to the fipst list

o rocalved,

2) The United States Information Office, Sydrey,
was unable to meke available a copy of the
U.S. Department of Agriculture Yoar Book for
1950=1951,

3) The Department of Scicnce, Thailand, éupplicd
o 1ist of publications,

Z) The Mubriticnal Observatory, Pittsburg, U.S.4.,
sont pamphicts cn trepieal foods,

b) Information on Coeonut and coconut products:

5} The High Gbmmiésionor for Indin in Australia,
sont a copy of the Indion Centrel Coconut Comnitice
Annual Report for 1948=19/.9,

6) The Philippines Iegotion in Australia furnished
several addresses of Institutions and individunls
cngaped on work on the coconutb and coconut products
in the Philippines,

7) The Philippines Institute of Seienco kindly circulsted
r letber requesting ianformetion on the nutritive
value of coeconut and of coconut products,

8) The Pailippincs Institute of Nulrition furnished
infortrtion on the mutritive value of coconubs and
of coconut products,

9) Profussor Browm of the Depertment of Chenmistry,
University of Fhilivoines; circulated o Icttoer
roqursting information on the nutritive veluc of
coconut nnd of coconut products, passcd on all
the information he had and mentileoncd the ¥ lava®
patont, Iater on Professor Brown scent more
informction on the stbjeet, cspecially on the
Tipva" mothod and montioncd znother preocess
patented by E,R. Ifwuiicpa who was contacted,

10) The Ceylon Coconut Roscarch Scheme supplied all
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11) Mr, Lloyd of tre Now South Welcs Departnent of
- dgriculturc supplied information on margarino and
on coconut. products, sent copics of crticles he
had written on these subjects and sugpested a
dircet cohtact, : V

- 12) The Malayan Department of Agriculturc reﬁlied‘ .
that no work had besn done in Malaya on the
nutritive value of coconut and of coconut products,

13) Professor Roche, Paris, sent a roprint of his paper
on the "Amino-acid composition of the protcins of
the copra preoss cake and the variations of its

-methionine content!, -

14) The Food and Agriculturc Organization of the United

 Nations Organization, Rome, supplicd approximately
a dozen references’ on the nutritive value of coconut
and of ccconut products,

¢) Information on nilk compositions

15) The South African Institute of Medical Rescarch.
accepted to forward, when available, the results
of their analyses of Bantu rmothers! breast milk,

d} Information on other foodss

16) Dr, Viceaty of Pucrto=Rico scnt a reprint of an
article on "Yeast as a huien foodstiff in the
Ircepicd™, :

17) Dr, Kamath, Bombay, forwarded a copy of his paper
on "Thé utilization of o1l scod cake", ‘

18) Dr, Surc, Arkansas, U.8:4,, sent a roprint of his
paper on "The nutriticnal improvoment of cereal
grains with small amounts of foods of high
protein contentt, '

IIT = Several other Institutions, Organizations and individuals, whosc

names appearcd in publications relsoted 4o the rresent researches

worc contacted with verious* results, The Iolloving mey be
mentioned: : S

19) Dr, Velho, Angola.
.20) Dr, Escudero, Argentine,
21) Dr, Cromer, Brazil,

22) Dr, Child, Ceylon,

23) Dr. Cramcr, Dr, Ovorbeek and the Instituto of Tropics, Holland,

24) Dr, Moorjani, India,
25) Dr. Tokimager, Dr, Tani, Japan,
26) '0,8.R, Publisher, Java,

27) Dr, Anderson, Iebanon,
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30) Dr, Urbanski, Foland,
31) Dr, Karnitskaya, Russia,

32) UNESCO, Coire and New Dolhi.

33) Professor van Veocn, Dr, Herris and the Towa State College, U.S.4.

3.) Dr, Pinto, Veneguela,

The technical work enrricd out by Mr. Poters comprlgc":

L, The preporation of tcchnienl documents and of drafts of
research projocta, and

B, Biochémical investigotions,

Technical documentation,

& report on "The biclogiccl velue of the coconut as a
humen foodstuf i wes prepared in June 1951 and submitted to the
Exccutive Officer for Hoalth., This roport which was published
in the South Prelfic Comnisslonts @Qwarterly Bulictin Voli, 2
no, 1, January 1952, pp, 2933, is rcproduccd in Amnex I to
the present report. It covers the avalilable Iiteraturce up to
Moy 1951, It is5 now intondod to proparc an ennctoted bibliow
grophy on the subjoct,.

Mr, Peters attended as obscrver the First Conference of
the Cereal Gfoup of the Hoyal Austrolien Institute held in
Sydney from the I7th to the 19th October, 1951, Mr. Fotors
report on £his Conferonce is reproduced in Annex II to the
prescnt report, '

Biochemical investipgotions,

I = Coneral work on the nutritive value of the coconut and
coconut products, ,
Most of the work to dnte on the mubritive V“lUL of

the cocomit has bocn confined to c:opr"g presa cake,

Samplcs of purificd ccoconut protein have beun prepared
from both frosh Quecnsland cocomuts and copra pross cake,
These protein preporations arc white, odeourloess and
almost testolecs powders, It ic hoped to have thoso
samples cnalysed Dor amino=celd composition and content,

In collaboration with the dictitinn of the Australian
Institute oo Anctomy, pa'atability cxperiments have been
carricd out uwsing coprn ~ress cale, dn vorlous combinations
in "See rslonds® “LCb_u-! Ia those experiments crude
coPrﬂ press caloe ond copoa pross ecake thet had boen
exhaustively oxtrocted with cther - petroloun ethor were
used, The rosults shewe! thot solvent cxtracted copra
pross colo could. b incerporated into the hiscuits to
give a palatabl . product,

IT = Analyscs o by st milk »f auntochtonous methers from the
- Fort Vll‘l carca, MNew How »ides,

Az an adjunct to the Hew Usbrides roscarch of Miss
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The report on theso investigetions zppears-in Annex ITIX
to the present report, _ ' '

IIT = Thiamin analysos of Fijian rice samples,

Four samples of Fijian rice milled locally were
agsaycd for thiamin at the request of the South Pacifie
Hoalth Service, These samples were obbtained from the
villages of Raki=Raki, Navoua and Nausori, -

Method; The thiamin evaluation method of Slater,

; deseribed in Australian Journal of
Experimental Biology and Mediecal Seiences,
19, 29, (1941), was employed, In this
method the thiamin is oxidized by potassium
ferricyanide to thiochrome and the fluorcscence
produced was determined using a Klett
Fluorimeter, .

Results: The results aré set out in the following -
77 table and represent the mean value of
three sets of duplicates performed on
different days, E :

o | - i
Rice } Unwashed Washed [.
i —— i o ' _i . B . - e e e -]'
' Raki=Reki A | 10 gle 0,73 &g i
N | ” ;
Rokis=Raki B : 1,10 | |
. Nawwma © L20 L 0. -
: ! | .
Neusori | 1,10 ! 0,65
American rice % : 0.84 5 0,37

e - Bt L S S

It will be seen that these Fijian rices milled locally
contain morc thiamin than the fAmcrican milled rice,
‘Washing tends to remove .about 50% of the thiamin, ¥

If it is assumed that rice gives 360 calories per 100
grams, thoen washed Fijian milled rice would contain about
0,2 milligrams thiamin per 1,000 calories, In 1948 the A
National Research Couneil of the U,S,A, quoted the figure
of 0,23 milligrams per 1,000 calories as being the lower = -
lirit of safety for the prevontion of beri~beri,  Thercfore,
should the wash or cooking water be utiliged, c.g, ina
soup or stew, these rices would in themselves contain
sufficicnt quantitics of thiamin,

* Figures for Americen milled rice were published by
Kik and Williang "The nutritional improvenent of
white rice "National Research Council Bulletin,
1’10, 1129 (1945)0 |



ANNEX I
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THE BIo'i_QGi:GAL VALUE
OF TEE gochUT
AS A HUMAN FOODSTUFF
i
M-, F,E. PETERS
B‘IOGHEMIST' |

SOUTH PACIFIC COMMISSION

: A prollmlnery survey’ of th( 1itersbire botwoen, 1915-1950
1bads oncto the conclusion that +he coconut 1s a ﬁoglected food fron
the nutritional peint of vicew, This is somewhet surprising when ono
considers that coconut, in onc form or ancther; constitutos a major
-1lten Of_let throughout the Pdflflc wnd other tropical aroas.r

The majority of tle werk wnlck has so far been carpicd out
on the coconut has been confined almost cxelusively to copra and the
coconmt oil industricd, Much information is readily aveilable on the
fatty acid content of coconut oil, and on comparisons between olco=
mergarine end butter,  Much work has also beon carried oult on the
suitability of coconut pross~cake for the feeding of stocgk,  Most of
these latter results, howowver, arc POﬂp“r“thL and qualitative rather
then quantitative,.

General Compositions

Most of tho work roported has becn cﬂrrlod out on thc maturo :
nut {copra), and te datc only one paper containing a comprohensive
analysis of coconuts at various stegés during their growth has boen
evailable (by F,T. Adrianc ond M, DLnaham e,"PhlllppinLu Agriculturist
and Foroster! = 1931) - B

General data for the formg in whtrh coconut is used are.
prgscntod in Table I, = Thosc results ropross 'nt tho mean. of what. . MALY
be eonsidered reliable publ78h0u dat ~ Sorc dufln&tlons arc nuccssary
to avoid confu51on- -
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(1) Green soft pulp and green firm pulp represent the
meat of the unripe nut .at varinus stages.

(2) Coconut water is the 1liquid found in the non-mature
nuts .

(3} Wet mesl or wet kernef is the mealt as it stands in
the ripe nut.

(4) Coconut milk or cream (if concentrated) is an emulsion
obtained by pressing together with water the grated
kernel in & frech stage.

(5) Copra iz the kernel .in the dried condition.

(6) Desiccated coconut is the desiccated kernel in which
the mnlsture content is lower than that of copra and
the oil content is slightly higher.

(7) Coconut press-cake is what remaine after extraction
of the oil of the copra.

(8) Cocomut flour is obtained by grinding to powder the
residue Jeft after the extractlon of oil from
desiccated coconut.

(9) Toddy comes from the flower shoots of the coconut
ralm.

The Protein Content:

There would appear to be only one mejor paper on the value of the
coconut protein in human diet. This is a paper by B.C.P, Jansen, "Coconut
Press-ceke as Protein Food for Man", published in 1920 in Med. Gencesk.

Lab. Weltevreden (Java).

r

The protein of the cocomut kernel wes identified fairly early as
being & globulln, and percentage figures for the amino-acid content of this
glcbulin were ‘published between 1919 and 1924 by.C.0, Johns and D.B, Jones
in the Jourtial of Biologicel Chemistry. Since then, however, work on the
amino-a01d eontent of the coconut. protein has apparently stagnated. Most
of the work reported has been cerried out on the mature nut and on cepra,

Several methods were used for the determinetions. Adrieno and
,;Manaham ‘arrived at the protein velue by multiplying the total nitrogen by
the factor 6,35. Johns and Jones isolated each amino acid and determined
ench as a proportlon of the total protein., B.S, Pradera (1942) gave figures
for amino acids in the cocomut weter, using the method of analysis suggested
by R.G. Block and D. Belling in "Amino-acid Composition of Proteins end
Foods", :

Recently Pr. J. Roche and N, Beudouin (1951) published & paper
on the composition in amino acids of the protein of the cocomut press-cake
and its varlation in methionine under several condltions. P

Although the kernel of the coconut contalnu a globulln, it would
‘appear that the water has its emino acids bound as polypeptides, peptones
or gsome other smaller protein moieties, In Table II are shown the amino-
acid compositions of coconut water and of coconut (press—cake) in comparison
with cow's milk (from avallable pepers).

F.M, Fronda and Dales (1939) clalm'that;fresh coconut kernel
compares more then favourably with corn as:food for chicks, .= It has been
reported by Johns and co-workers (1919) that the purified coconut globulin
cauged normal growth to occur in rats fed it as their only protein source,
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Frof. Rouche and N, Baudouin consider that the amino acid
compogition of coconut press-ceke exhibits features of special interesti;
the relatively high amino-zcid content necessary for growth suggests that
the addition of coconut press-cake to peanut znd soya press-cakes would not
only be particularly suitable for fowl fecding but also would be valuable
as a foodstuff for mammals,

Coconut press-ceks is richer in glycocolle (5.9% zgainst 2,6%) than
the peanut and soya press-cekes which in turn contain higher quantities of
arginine (respectively 10.8% and 8,5%) and are richer in thistidine and
lysine, Therefors the proteins of coconut press-cake are cn interesting
source of nitrogen for the preparetion of composite foodstuffs.

Fat Content:

Because of its commercizl cpplications, considerable work has been
carried out on coconut cil. This o0il is maeds up of glycerides of fatty scids
containing 6-22 carbon atoms, The majority of these acids are saturated,
Table III lists the percentage content of fatty ncids in coconut oil and
utterfat, Bocauze of its content of unsaturated fatty ecids (about 8%),
coconut oil will tend to rancify hut not to tie samo extent as butterfat,
unsaturated Tatty acid content of which is about 35-40%.

It hes beon clazimed thnt when fed to rsats coconut oll compares
favourably with hutterfat in cliciting the growth response reaction, No
harmful effects wore noted when rats were fod diets containing 25% coconut
oil for 90 days, oxcept for a slight fatty infiltration into the liver.
This reaction, however, wazs aloo chserved when rats received 25% butterfat
for 90 days. Tt has beon sald that butterfac gives a better response than
coconut oil hecause of the higher unsaturated fetty acid content, = =

Cocomit oil ig the most readily digested of 211 the fats in general
use in the world. Miss Hartwell says - "It secms pessible that if margarines
contain this fat (coconut oil) they may be more ranidly digested than butter... |
Coconut oil may prove a wore valuable food than has hitherto been supposed." '
The oil has been reported to contain traces of vitamins A and B; it is,
however, not = good source of vitamins, The oil furnishes sbout 9.500
calories of energy per gram, and is the most concentrated and sustaining
of =11 focd materials. '

Carbohvdrste Content:

4 careful study of the carbohydratcs in coconut has not been made.
At least 7% of ordinary sugar is present in the fresh dried kermel (copra
or desiccated coconut). The bull of the carbohydrate is in the form of
cellulose, and much of this is digestible. Swest toddy contains gboutb
16% of sugar,

Mineral Content:

Potash is the principal mineral conctitvent of coconut products.
They do not contain uotable guantities of caleium,

Vitamins:

Coconut iz not regarded . & good sowrce of vitamins, except for
vitemin E. Coconut water and cream do contzin small guantities of vitamin C,
but not sufficient to cover the rcquirements, It has been reported that
there is = rise in vitemin C content of cocorut water from 2.5mg% in the
green nut without kernel to 3. 7o in'the green nut with semi-hard kernel,
and then a falling off apgein te 2.5mgh in the brown-green nut with a hard
kernel,

Vitamin A, if present, occurs only in treces, An enalysis is
st mrd e et peveanled that £i-ra of the B vwitamins sre present in
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As a food, the fresh cogonut is rather unbalanced because gf its
high fat content and relatively Yow protein and carbohydratc ‘content,
However, after extracticn of the fat, the residual meal does constitute
& good source of,apparently high—grade prgteins. :

7 It is dealrablc, nevertheles thet” further 1nvest1gatlons be

" parried out on the blologlcai velue of this protein and on its amino
acid composition. The low“¥itamin content could be overcome were cocorub
meal produced commercielly for human consumption by the simple expedient
of adding vitemin concentrates, although in tropical ereas, 1t 1s doubtful
.whether this would he necesssry. .

A SR TABLE I

 MEAN ANALYTICAL FIGURES (FROM VARIOUS SOURCES)

Coneonut Green | Green | Cream | Kernel | Copra |Coconut
water soft. | firm. .. |- wet {.% || flour
- \ pulp | opulp | Hoobo #
A R N
Moisture = 93 193 - 82 52 4RLL8 6.8 5.7
o Fab - ‘ : 1.0 1.0 2,679 27 .36 .63.7' 7.2
.| Protein. - ' 0.4 0.7 . 0.7 | 4.0 La2 1746 | 2044
‘Carbohydrates = .- | 5.0 3.0 | 2,66 | 18,0 7-20 | 16,1
Calories : - R 29 o 1 RO 400 |
Calcium . "30mg | L7 mg { 10.mg 13 - T
Phosphorus - 73T mg} 13 mg | o . 15 mg 75- 94 - :
Minerals 0.7 0.4-0.7 0.56 l.08 | 1.1 2,0r 5.4
Fibre 2.1 3,8 9.2
Vitemins 3 Do
A (per 100 cc) absent ebsent
C_Eper.lOQcc)~ H L3 mz | C 3~ mg
E (per 100 ce) o7 L " 0.2 mg#
Group:B {per cc) | - - .} . :
Nieotinic acid 0,64 ng
Pantothenic ncid | 0,52 pg
Biotin 0,02 pg
Riboflavin 0.01 pg
" Folie acid 0.003 pg
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TABLE II

AMINO-ACID COMPQOSITION OF COCONUT WATER,
COCONUT PRESS CAKE AND CCW'S MILK

Coconut Coconut Cowls Milk
Water Press Cake
Alanine Rl 2.9 = 4,11 1.89
Arginine 12.75 7.0 - 15,92 3.75
Aspartic acid 3,60 5.12 4 87
Cystine 0.97 - 1.17 1,08 ~ 1,44 0,57
Glycocoll 5.9
Glutamice acid 9.76 « 145 13.07 20,36
Histidine 1,95 - 2,05 el = 2,7 2,51
Leucins 1.75 = 4k 5,96 - 11,3 10,64
Lysine 1.95 = 4,57 LeB = 5.2 7.94
Methinnine 0.4 - 1.9
Proline 1,21 - 4.12 5.54 7.04
Prenylalanine 1.23 2,05 - 5,2 3.5
Serine 0.59 - 0,91 1,76 0.6%
Tryptophan 1,25 - 1,6 2,2
Tyrosine 2,83 - 3.00 3.18 5.81
Veline 2.4 = 3,57 7.20
(4 of{ totel protein)
TABLE III
FATTY ACID CONTENT OF COCORUT OIL AND BUTTERFAT
Acid Coconut 0il  Butterfat
%
Entyric - 244y
Caproic 0.5 1.1
Coprylie 9.0 0.7
Capric 7.0 3.6
Lauric 48,0 2.3
Myristic 18.0 12.6
Palmitic 745 28.5
Stearie 2.3 12,1
Arachiocic 0.4 -
Oleic 5.0 30.5
Lincleic 1.0 - 2,6 3,6
Decenoic - C.2
Tetradicenoic - 1.1
Hexadecenoic 1.3 3.3
Arachidonic - 1.6
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RETPORT OF THE CERTAL GROUP CONFIRENCE
OF THE ROVAL AUSTRALIAY CHEMICAL InSTITUTE

SYDNEY 17th = 19th OCTOBER, 1951,

The first confercnce of the Cercal Group of the Royal
Australian Chemical Institutc was held fron Wednesday 17th to Triday
19th October at the New South Welcs University of Technology,  About
30 = 40 porsons atbonded ond although most of them were conncetod with
the bread, biscuit, wheat and flour industrics, scveral other interests
were present, for exanplo, Dr, White of the Quoensland Deportiment of
Arriculture and Dr. Franklin of the Division of Animal Health of the
G.5.T.H.O,

The conforence was cponed by Professor Io Tevre of the
Chomistry Department of Sydney University, who gave a short survey of
the present relotionship botween food production and the inercasing
world pepulation,

Profussor LA.E, Alexondor of the Wow South Wales University of
Technology prescated on extremely interceting paver on some of the
colloidal aspocts of proteins and starches. In this paper ho discussed
the naturce of the bindings betwoen the constitucnts of colloidal
particles and the forces of atbroction ote, betweon the partielos
thensclves, Ho thon discussod the physical propertics, as far as they
arc known, of the colloidal eoraobltuents of vheot flowr, vig, the
gliadin, glutenin ond the storchos, t woull appoar that the phosphate
dinked to the starches, and also the free faitty zcids proesont play an
important rolc in the maintonance of particle eonliguration,

In the discussion that developed aftur tho prosentntion of
the paper the hypothesis was advanced thot a knowlodgo of the gliadin/
glutonin ratio . should give an indication of the possible baking gqualitics
of flours from varicus strains of wheat, It was, however, polnted out
that at the noment there did not oxist any rcasonakbly accurate stenderd
method for the lotermination of this rotie,

Mr, Farror of thoe Kreft Walkor Chocse Co, discussed thoe
thermal stebllity of the B vitanine, espucially during renifacturing
proccssed,  He outlined the various assay nothods for cach vitamin,
and then went on to discuss thelir thermestobllity under verying ernditions
of pH, hydration, ion concentraticn cte,  The mejority of B vitenins
are highly thormesteble vnder normal food processing concditions,
alth ugh bictin, folic acid and pantnthonie acld arc somewhat susceptable
to hoot and pH vordaticons,  Thiamin is the least stable although
thianin nitrate would appcar to be nore stoble than the thianin chloride
hydro chloride,

The propertics ant ddlstribution of the corcal lipases was
discussul by Dr. Watley of thoe Blocheuistry Departrent of  Sydnoy
University, The corcal lipascs diffifer from mog® othor lipases in not
being activated by Catt and Mg **ions, The distribution and activity
of the lipascs, and the distribution of fets varice during the
germinetion and growth of tho prain, Besides o wvery active Lipasc
cereals, copeeially wheat gorm, contain an active lipoxidasc,

2
=
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The swesbion was node durdng the ddscussion thot ccreal
Tivoxidoae ecoul . bo used i thoe mooufaeture of fshee Pfrom fastralinn
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Mr, Jones of Kimpton and Sons, flour millers of Melbourne,
discussced the heat resistance of soro thernovhilic orcanisms prosont
in wheat and flour, He Corived a mathomntical expression for sterili-
zation requirencits of foods in terms of thermal death times, and
discusscd tho prineiples involved thercin, Clostridiun botulinum
spores have been reported in tinned bread mede in the United Statos
although no actual cascs of bosullsm have been tracec. to this scurecc,
Sterilization requirencnts worc discussed at longth after the paper as
timned breads arc now appearing enthe local werkot,

Br. Rili. Bottomley of the Weeton Rescarch Inboratorics in
fidelaide presented a vory intoresting paper on the bicchemical and
microbiological chenges that cccur during the storage of grains, This
paper was largcly bascd on as yot unpublished work that Dr, Bottomley
had becn doing at the University of Minnesota, It would appesr thet
some fungi, mainly Cephelosporium, arc capable of growing within the
grain cven tho C0p concentration of the storage bin oxcecded 30%,

As thosc fungi grow within the grain, detericration is hord to detect
from inspection, and s eriterion of doterioration duc to nicrobiclogical
factors 1s hard to cstablish, Dr, Bottomley is of thc opinion that the
anount of non reducing sugers proesent (sucrose ote,) provide a tetter
index of deterioptation then docs the freo fatty acid content,
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to Report No, 8

THE CHEMICAL COMPOSITION OF THE MIIK

OF MEW HEBRIDFL MOTHEES

The peoples of the Hew Hoebrides, in cormon with thosc of most
Pacifie arcas, do not wean their dnfants until quitc a late age, In
those islands it is corrion to sce children of 18 ~ 24 months of age gtill
suckling, and the normal proccdurc would appoar to be to wean the child
gomé timc during the 12 = 24 month pericd, unlcss another prognancy
intervenes, in which casc the child is weancd immediatcly,

The reason for this lote woaning oppoars te be nutritional,
There 1s o lack of suitable weaning foods, although from a very carly age
the children have food, such as pre=masticoted taro, placed in their mouths,
It is hard to assess the relotive importance of thoese supploments, but it
would appear thot they cculd pley an important role in the food pattern
of the infantd, It is also hard to fix o definite time when suckling
actually ccascs altogother, for, as Hipsley (1) points out, toddlers up
to perhaps throe years of age nre nllowed to suckle should they beoome
wnhappy.

s Mizs Sheila Maleolm, Nutritionist to the South Pacific Commis-
sion, was visiting the Now Hebrides, it was decided to earry out a blocheomical
survey of the breasst nmilks; as an adjunct to hor work, and also to try to
deternmine

a) whether thers were any norked variations in
the proportions of nilk cownstituents betwecen
Buropcan and Mcolancsian women, and

b) whother thore were any verictions in the
constituents during theae Iotter lachkation
periods,

In 2ll, 54 samples verc collicted, but as onc was lost in tronsit
and two were too rwagre te usc, the rosults presonted are for 51 SaMples o
Bach sample was oxomined for fat, lnctosc, ash, protein, celeium and
phosphorus,

METHODS

toterial | - -

»

The nilk vas collected fron lactating mothors in the Pord Vile
arca of the Now Hebrides, and alr-freighted to Canberra for examinstion,
As it is the local practice to allow thu infant to suckle whenever he
feels inelincd, and as twenty=-four hour samples would be slmost impossible
to obtain from "bush" pcoples, it was deeided to fake four-hour samplcs
and to standardize the technique of collection,

The recommondod methed of colloetion was as follows:
a) Empty both breasts complutely,
b) Alicw no fecding for four hours,

¢) Colloet all the milk fron both bressts at the
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Com

d) Measurc and rccord the quanti'f:y collceted,
e) Agitate thoroughly and teke a sample of at
lcast 60 nls, if possible, o o

) Cork, labcl and seal the containers by dipping
them in molten paraffin wax,

As the milk had to be transported from Port Vila to Canberre,
& journcy occupying 2 days; 4 = 5 drops of 40% aquecus formeldehyde were
- added to cach €0 ml, bottle, The bottles were made lightwproof by costing
the outsides with black "Dulux" peint, On their errival in Ganberra, tho .
sarples wepe placed in a refrigerator, In no casc did ‘any sarple show
signs of souring or ropincss, & group of sevon milk gamples were,obtained
from Canberra women whose infants ranged from six wecks to soven months
oldy and were analysed concurrently with the Now Hebridean milks,’

Chemical Analysiss

. The methods uscd for the analysis of the verious constituents
were!l : : , .

i) Pat, The fat contont wos dotormined using the
solvent extraction method of Rose~Gottlicb,
described in the 4,0.4,C, (2),

ii) quﬁggg. Thoe lactosc was determincd by a
modification of Somogyi's {3) mothod for blood
glucose,

To 045ml of milk werc added 0,5ml of 10% Zn SO o 70,
045ml of 0,5 N,NaOH and 3,5ml of water, The
preelpitate formed was filtored off, Duplicates
using 0,Iml and 0,2ml of the filtratc (measured with a
standard capillary pipebte) were diluted to 5 ml '
with water and 5 nl of the Somogyi copper solution
added, The solutiomswerc kept in beiling water

for 25 minutes, cooled to 35 = 40°G, acidified

with 1 nl of 5N,H5S0, and titrated against
O.OOﬁN.Na28203, using a starch indicator,

A curve was constructed using known quantitice of
lactose monohydrate, and the amount of anhydrous
lactose in the nilk semples was determined from
this curve,

iii) Protein, The total nitrogen content of the milk
* was determined using Conwayls nmicrodiffusion
technigue (4), The total nitrogen figure was
multiplied by 5.1 to give the perecntage protein,
This factor 5,1 tekes into account to 204 non
protein nitrogen quoted by Macy (5), :

iv) Ash, The amount of ash was deternined by the
dircet woighing of tho residus left after 10 ml
of milk had been ignited at 6500 G for 2 hours,

v) Calciun qn@h}hosphorgé.‘ These clements were
estimated by the methods of Winikoff (6),
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FESULTS

The seamples exonined werce obtaincd fron woren whose lactation
period ranged from 2.- 24 months, In order to dotersine whothor there
were any gross verintions in the composition of the milk with the length
of lactotion, the semples were divided into three groupsy 2 = 5 months
containing 18 samplcs, 6 = 11 months containing 15 samples and 12 ~ 24
months containing 18 sanples,

The rosults obiained arc set cut in Toble ¥, This table shows
the mean valuc, range ond standard deviations for the constitucents examined
for cach group and also for the total numbor of samplcs, Alsc inecluded
for comparison is the group of scven "Canberra nilke,

Table II compercs the mean rosults and range.of valucs gbtained
with thosc previously published, "

. DISCUSSION

A statistical anclysis of the data indicatcs that there is a
significant dedinc with tinw for csh ond protein, cnd thot over the poriod
of lactation of 2 = 24 months there iz no ovidence of curvilincarity for
any of the measurcs in the trend, The rogression of lectosc, calcium and
phosphorus to time arc alsc nogntive but arce not stotisticelly significant.

The:ratios  of tho regression cocfficionts to their respective
means were taken in podrs and the differcences toxted for simifiecance,
The ratios do not differ significantly and this susgests that a dilution
of the non=fat solide takes place with time, thoe ratic of the constitucnts
to one another romaining constant,

It will be scen from the tables that the lactoso, coleiunm and
ash figurcs arc low, although they do Tall within the ronge of ninirue
maximim valucs publishoed,

The lactosc figurcs are particulerly low, This may boe due to
the methed used, although 211 the rosulits wore computed fron a curve
cbtained using pure Jactosc monohydrate os o stondard,

The results for fot very ovor en oxtrorely wide range, This is
probebly duc in the nain to & faulty collcetion technigque, It is well
known that the Ystrippings" contain a wvory high fnt content, and so milk
which has not boen fully stripped will contain lces fat than if all the
milk in the bressts is obteoined,

CONGLUSTONS

Although there appear to be sonc vorintisns botween the milk of
Melancoiens end Furopcons, ingufficicnt results sre availsble fron which
to draw conerete conclusions as o the realnoss or othoerwisce of thesc
varictions., My nore snmples would have to be obtained, ~nd tho technigue
of colloction wenld have to be rigidly adhcred to, bofore any definite
conclusions could Lo drawn, The indications are, howovery that Melancsien
nilk is lower in lactose and ealeiw: than Europcan nilks,

The decline in comstitucnte with the length of the leetation
perded follows o trend already obscrved by other workers, Whother the
dilution effcct is real or not, connot be deduecd from the numbor of
rcsults obtained,
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‘ TABIE 1 - MBELN RESULIS OF THE MLJOR COHSTITURITS
OF NEW HEBRIDEAN MOTHERS MITK SAMPIES
- _ e . , >
Inctotion No, of Iactose Protein Fat Ash Calciun Phosphorus
period semples
y Mean 5,05 1,17 3,6 188 204 159 a
18 Fange La2=548  0,86=1,42 1,8w6,4  170=210 | 20,8340  13-18
months 8,0, 0,453 0,11 1,71 13,03 da 1l 1,61
6~ 11 Moan 5,00 .09 | 3.20 178 25,1 5.1
15 Tanpe 444s6,0 0,861,206 | 1,8=0,0 165=205 19,2=3440 12=19
ronths 9,0, 0,519 0,141 i 5,36 13,31 4% 2439
. i
2 -2 Mean 4491 1,05 3.80 176 2449 17
18  Range Ael=5.4 . 0,81=1,26 2,0=6,2 155=210 ' 18,6m=33,2 12=19 |
months S.D. 0,466 0,118 | 1,35 17,18 /e 89 2,11
o ] . .
' |
2 = 24 Mean 5,00 .10 | 3.8 131 2548 15,2
51  Range 4,1=6,0 | 0,81-1,42 | 1,8-6,4 155-210 | 18,6m34,0 12-19
monthe 8.D, 0432 0,140 1 1,53 16,37 L7l 2.06
i 1
2 -7 an - 6,35 0,9 41 219 3,1 15,6
_ 7 lange! 5.2=7.4  0,82-1,10 ' 2,6=7,1 ' 210=240 2645=3445 13-18 &
months 8.D. | 1.517 0,99 1,54 . 13,64 ¢ 3,1 1.92
Cenberrs '
nothers |
TABLE II = COIPARISON BETWEEN NEW HERRIDES LND EUROFEAN MIIKS
[ Inctose Protein Fat Ash . Caleium Phosphorus
Mean 5,00 1,10 3,8 181 25,8 15,6
lNew Hebrides | ; j
Renge | 4a1=6,0 0,81=1,42 1,8=6,4 155-210! 1934 12-19 :
Moan | 348 210 . 34,0 16 '
| ?

MR N

7400 | 1,10
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