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CHA N GE IN THE MI NERAL 
COM P O SI T ION OF ASPERGI LLUS 
NIGE R DU R I NG BIO SY NT H ES I S 

O F CITRIC ACI D 
DURING the investigations on the biosynthesis of 
citric acid in Aspergillus niger grown in MYG ::: 
medium, a change in the ash content of the 
mat was observed during the peak period of 
citric acid production thus showing that mine
rals may playa role in the biosynthesis of citric 
acid in AspergillHs niger. A preliminary in
vestigation was carried out t.o analyse the mat 
for ash and minerals like calcium, magnesium 
and iron at diiIerent stages of fermentation and 
the results obtained are recorded in this com
munication. 

AspergilLus niger, N.R.C. 233, was grown in 
MYG medium as reported previously.! A t 
diffe rent periods of iermentation, the growth 
was l'emoved by filtration and pressed dry in 
a buchner funnel. 

The solids obtained fl'om a knOVvTI weight of 
the mat were ashed in electric furnace at 
500 0 C. for 45 minutes. The ash content is ex
pressed as percentage of the total dry weight 
of the sample taken. Calcium, magnesium and 
iron contents of the ash were determined by 
the method of Cheng et aL:! and total inorga
nic phosphate was estimated by the method of 
Fiske and Subba Row.:{ The results are gra
phically represented in Fig. 1. 
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Change in Min eral Content and Free Aciditv during th e 
growth of A . uigu in 1\'1 YG Medium. -

• MYG - :Malt extract, Yeast extract, Glucose medium. 

Fig. J shows that magnesium and phosphorus 
contents decrease whereas iron and calcium 
contents increase during the peak production of 
cit ric acid. Since Ramai(rishnan and Martin4 

have found that magnesium inhibits the con
densing enzyme of A. niger, it may also be 
possible that iron, calcium and phosphorus in
fluence the activities of the enzymes involved 
in citric acid fOl'mation. Further studies on the 
effect of these minerals at difTerent concentra
tions on the activity of isolated enzyme sys
terns will show whether the change in mineral 
contents cf the mat during citric acid produc
tion has got any significance on the biosynthe
sis of citric acid in A . niger. 

Our thanks are due to Miss Mary Clements, 
Division of Applied Biology, National Research 
Council of Canada, Ottawa, for the gift of citric 
acid producing strain. A. niger. NRC 233 . 
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T HE F R E E a-AM I N O ACID N IT R OGEN 
C ON T EN T O F T H E SKEI.ETAL 

MUSCLE O F S O ME MA R I !'.E FISH E S 
AND I N VERTEBRAT E S 

IN the course of an investigation of the nitro
genous extractives of fresh fish muscle the 
authors determined the a-amino aciel nit~'ogen 
content of the aqueous extracts of the skeletal 
muscle in a number of marine fishes. The free 
a- amino acid nitrogen content was usually be
low 30 mg. N/IOO g. of the wet muscle 
(Table I ) . These values \vere far lower than 
those recorded for lobster muscle by Kel'mack 
et at. 1 and als'J by Carnien et al.:! In the lobster 
the fr ee a.-amino acid nitrogen content account
ed for 34-49 % of the water-soluble non-pro
tein r.itrogen (N.P.N.) while in fish muscle it 
constituted usually .lbout 6% of thLl N.P.N. 
(Table I) . The determination of the a-amino 
acid nitrogen in crust~ean and other inverte
brate muscle therefore appear~d to be neces
sary from the comparative aspect . 
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TABLE I 

The values of nitrogen are given as mg. of nitrogen per 100 g. of wet muscle 

S. No. Name of fish 

1 SC(Jiiodo# sp . 
2 Sphyr1:a molutt! 
3 Hil.ra toli 
4 Chir()C(l1trlls dorab 
5 Tr/osw'UJ /imrlts 
6 SphyrcallQ obtusata 
'I S ccmbent/JoY/ts commersouii 
8 PamptI ! arl{l!llteuJ 
9 Decartcrus russdlii 

10 Cara1tX hiPpos 
II Drep01u "punctata 
12 ScatopfMglfs Qr![IIS 

13 Sepioteuthis arctipill11is 
I. N eptu1lus pelagiws I 
15 Do. Il 
16 Pet!t1!UJ i1tdiclfS 

17 Ilomarlls vulxaris 1· 
18 Do. ll' 
13 Do. Ill" 
20 Do. IV' 

Non-protein nit ro
gen (N.P.N.) 

1096·0 
11 74·0 
311 ·1 
272·1 
374·1 

(Not determined) 
335·6 
353·0 
301·4 
332·6 
236·; 
296·1 
789 · 8 
914·3 
473·9 
772· 9 
820 ·0 
762·0 
805·0 
749·0 

Q·amino 
n itrogen 

71· 69 
LS · 75 
I7·g6 
16·81 
24·29 
21·91 
24 ·84 
20 ·32 
20·77 
14 ·02 
9·1 

23·81 
349·4 
356 ·2 
210·3 
320·1 
358·0 
306 ·0 
280·0 
369 ·0 

a -amino N as % of 
N .P. N. 

(i·a 
5 ·0 
5·7 
6·2 
6·5 

7,4 
5 ·8 
6·9 
4·2 
3·8 
8·0 

44·2 
39 ·0 
44 ·4 
42·2 
43 ·7 
40·2 
34·8 
49·3 

'" Values reproduced from ~ennack et al.1 for comparison. 

Analysis of crab and prawn muscle carried 
out 'by us showed a high level of a.- amino N, 
of the same order as for lobster reported by 
the above workers. Further, squid muscle also 
showed a similar high level of a.-amino N 
(Table I). 

The voluntary muscle , which forms the bulk 
ot the edible portion, is known to differ in 
structure in the vertebrates and invertebrates. 
It is striateg. in the former, while in the latter, 
particularly in the lower phyla, it is unstriated. 
The difference in the levels of the free a.-amino 
acid nitrogen in fishes and in crab, lobster, 
squid and prawns probably reflects significant 
d ifferences in the chemical composition of their 
muscle. High levels of a-amino N appear to 
be characteristic of invertebrate muscle. In 
view of these interesting indications of a cherni .... 

.cal differ entiation between vertebrate and in
vertebrate muscle, fur ther investigations are be
ing continued. 

The free a-amino acid nitrogen was deter
mined by the method of Pope and stevens.:'! 

·This method was also employed by Kermack 
e"t al.l 

The authors are grateful to Dr. S. J ones, 
Chief Ftesearch Officer, CEfutral Marine' F isheries 
Research Station, for h is valuable suggestions 
and permission to pub:Li.sh this note. 
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MODIFICATIONS IN THE COLORI
METRIC ESTIMATIONS OF Mn AND Mo 

WHILE conducting the colorimetric estimations 
of manganese by the periodate method and of 
molybdenum as thiocyanate, after reduction of 
any hexavalen t Mo by stannous chloride, as 
described by Piper1 (1944), the author"found 
the following modifications helpful to avoid 
errors, unnecessary r epetition of samples and 
waste of chemicals (Mukher jee,:! 1956). 

( a) Mn.-Presence of chlorine is a great hin
drance for the development of the permanga
nate colour. Hence chlorine present as HCI in the 
sample extract has to be expelled and was done 
by slowly evaporating it to dr yness till devoid of 
any smell. To th is a fresh solution containing 
1 g. ammonium persulphate was added and 
fumed strongly for 5 minutes on a hob plate. 
This ensm-ed a complete colour development but 
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