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macronucleus.  IL is fo be assumed that in
normal nucleus mp.ablu of mitosis, o definite
protein-nucleic acid ratio exists, and should be
maintained. It is only on the basis of this
assumption that the interaction between these
two substances makes mitosis possible. Quan-
titative studies have shown that the chromo-
some which is more or less enlirely a nueleo-
protein, contains a 40:60 ratio of nucleie acid
and protein.” Therefore it would seem neces-
sary that a certain basic profein equipment
would be required for the building of a chro-
mosome. Any disturbance of {his protein-
nucleie acid ratio must have a deterrent effect
on mitosis and must produce a condition when
mitosis does not oceur al all or is so disturbed
that it degenerates into amitosis. On this view
we may find an answer to the behoviour of the
cilinte macronucleus.  Of the two substances
which alone are known to form lhe chromo-
somes, one of them, i.c., desoxyribose nucleic
acid, is present in it. And yet no chromosomes
are formed. The reason probably is, as sel oul
earlier, the profein-nucleic acid ralio has been
upset, with the result that the chromosomes
are not formed, and no milosis ocenrs,

Why and how this ratio is upset may now
be briefly examined. The behaviour of the
conjugating ciliate immediately altor syngamy
appears to provide an answer. The synkiaryon
is capable of mitosis and divides a number of
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tribution of the resulting nueled
individuals takes place so
that cach comes to possess the novrmal nuelear
cquipment,  Coneomtant with this i the en= Y
Lrgement of some of the nueled fo become the
macronueled, while the others that do pot en-
large, remain as e micronuelen. e syplis

frmes, A dis
among the dauphter

cant  that the nuelei which  do net enlarge
retain the faeulty for mitotic dividon, while
those that do, Toae i,

We would regard this enlarpement as @ pro-
eoss of nc‘qumtmn of (xiu;le ante nucieotides,
On this basis, i i clear that apainst o known
and dixed  profein equipment of the ariginil
emall pueleus, the addition of enoimots quan-
fities of nucleotides has soooverloaded it with
nueleie aeid that the funetional ratio befween
Hoand the protein has beenupeet, with the K
result thal the m.uummhn e heen dise
possessed of it vital attribufes of chremonome
formation and Imlnw

VITAMIN A IN FISH LIVER OILS AND CAROTENE IN FOODSTURES
By A. R, SUNDARARAJAN

(Nutrition Research Laboratories,

HE vitamin A activity of some lish oils and
foodstufls has been reportrd  previously
from these Laboratories.!-® I{ was observed
that the liver oils of some of the [ishes that
ahound the waters along the coast of India are
much richer in vitamin A than Norwegian eod
liver oils. A number of [fish oils has since
been assayed for vitamin A and this paper
embodies the results of such assays. The none
saponifiable fractions of the oils were used for
the assays. The method adopted was cither
tintometric or spectrographic or bolh and was
the same as described by Rajagopal.t The
factor adopted for conversion of Carr-Price
value of the oils into International Unils of
vitamin A per gramme was 53.

Some samples of foodstuffs and carotenc
concentrates were assayed for their carotene
content by the tintometric method as described
by Sekhon.®

b
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Vitamin A content of shork liver oils estimated
hy hv futum«tm' aml spectrographic methods
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Tavre II. Vitamin A content of shark liver oils

estimated by the tintometric method
- :g Vitamin A in LU. per g,
Source y E‘ A
vl Max Min. Average
Alleppey ™ 72 18,950 6,990 | 11,575
Baroda 1 4,004 4,000 4,000
Bombay 21 11,370 7,700 9.535
Calicut 4| 12,780 1,250 8,4'8
Cevlon 7 7,400 1,189 2,736
Kar chi LI 37,900 1,470 9,829
Trivandram .| 17 [ 18 500 1,000 8,733
Average B2 037,900 1,090 8,287

TABLE IIT. Vitamin A content of blended
fish lper oils appearing on the market
as_substitute for cod liver oil

:w 3 Vitamin A in 1.U. per g.
SUHX‘CB ; O TOL| e e oo s 8 e s e,

' o- E

i-/_ 5 Max, Min. Average
Bombay L2005 1360 T T
(Talicut 7 1,600 | 00 1,251
Ceylon d02 1,680 1,000 1,340
Karachi . f H 1,300 100 3G9
Kolbupur .0 ] 1,110 1,140 1,110
Madtas .| 13| 1,200 70 490
Averape S0 2,400 76 872
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will be wuseful for infants and invalids who
are unable to tolerate large doses of oil.

Table IIT indicates the desirability of having
propir legislation 1o protect ihe interests of
the consumer. Of the 32 samples assayed, only
15 were found to have a value of 1,000 or more
LU. of vitamin A per gramme. Hence it is
essential that the law should insist that the
vitamin A content of oils put on the market as
substitutes for cod liver oil should have a
minimum poteney of 1,000 LU. per gramme
(B.P. standard).

It should be borne in mind that it is only
the red carrot that is rich in carotene; the
white and violet varvictics are very poor in this
constituent (Table IV).

SUMMARY

1. Sixty-seven samples of shark liver oils,
obtained f{rom wvarious parts of India, were
found to have an average vitamin A potency
of 10,130 IL.U. per gramme. It is concludzd
that a ‘high potency’ shark liver oil (10,000
I1U. per g.) can be placed on the market in-
volving little effort.

2. Thirty-two samples of ‘blended’ fish liver
0ils had, on an average, 870 LU. of vitamin A
per g The importance of enforcing standard-
ization of vitamin A products by legislation is
cemphasized.,

3. The carotene content of a few foodstuffs
and concentrates is reported.

Carotene content of foodstuffs, red palm oils and concentrates

| Carotene con-
Botanical name Source tent in pg,

e e e e P, e e e PET R
Carotene concentrate 3 samples) — Bombay 47,360
»o trystals (prepared from grass) o Caleutta 24,540
5 tontentrate Bombay 17,400
' w (type 160%) (4 sawples) - » 12,600
Red puim oil (2 samples) Fheis guincensis Mianmad 600
w (4 samples! do. Travancore 4.40
Amaranth, preen Amavanthus panyeticns Coimbatore 120
doe,  1ed do, " 105
do., spiny . A spinoses ' ' 101
do., Ruangoon e ol Amaranthus pangeticus " 77
Currot, red e Dancus carota Ootacamund 106
do., violet do. ” 844
do.  white e do. " 1-3
Palm fruit, juice Borassus flabellifer Cochin 33-8
Murgarine (4 sumples) . - Bombay 93
Red gram, red . Capanus indicus Central Provines s (-9
do., white do. ) ) 0-9
Spent yeust - Bihar (8
Cashew vut oil Anacardinm occidentale Coimbatore (8
Soya beun wilk . Glyctne hispide - 0-4
White rapgi . Llensine coracena - 01

“Bel Vita” (a marmite substitute) e Bihar Trace

- Sind Ni}

Vanaspati (12 brands)

DISCUSSION

It will be seen from Tables I and I1 that
most shark liver oils are very rvich in vita-
min A. Similar high values have been recorded
for Indian fish liver oils by workers in other
laboratories.!® 1 Column 4 of Table | indi-
cates that the conversion factor 53, used for
conversion of Carr-Price value inlo Inter-
national Units per gramme, is justified. The
average value for vitamin A assayed is of the
order of 10,000 I.U. per gramme. Hence, mere-
ly by mixing of the oils, shark liver oil of this
potency can be placed on the market which
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