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Adipyl dihydrazide (ADH) complexes of the type ADH.MXZ where X = C1, Br, NO3 or )SO4 and M=Cu, 
Zn or Cd, ADH(MXZ)n where n = 3 or 4 and X = C1 or )SO4 for M = Cu and n = 2 and X = C1 or Br for 
M = Cd and ADH3(MXd4 where M = C u  and X = C1 or Br have beenprepared. Unstable compounds of the 
type (CuzAdipatoXz) where X = Br or NO) have also been obtained which indicate the reducing properties of 
the ligand. This property is suggested to be responsible for stabilizing the bridged polynuclear clusters. The bridged 
structure gives lower magnetic moments whereas the monochelates of copper have normal values. The stability 
constant for the former class of compounds is higher than for the latter. T h e I R  spectra have been discussed with 
respect to the NHz rocking frequencies and it is suggested that the amido nitrogen is linked to the copper atom, 
whereas the amino nitrogen is bonded to the other metals in their respective complexes. 

Previous have described the nickel 
and cobalt complexes of adipyl dihydrazide (ADH). 
This ligand has been found to form coordination 
polymers. From the shift in the C=O absorption 
to higher and NH2 frequency to lower wavelengths, 
it was shown that the metal was bonded through 
nitrogen. This was also supported by the higher 
ligand field parameters characteristic of nitrogen 
bonded complexes. During the preparation of 
the copper complexes which are being reported 
here, it has been noted that when the metal salt 
is refluxed with the ligand, cuprous chloride and 
adipic acid are two of the main products. Under 
mild conditions a variety of crystalline products 
with various metal to ligand ratios are also obtain- 
ed. The same is also true of the cadmium com- 
plexes. The present study is therefore concerned 
with the preparation of the copper, zinc and 
cadmium complexes which seem to form bridged 
complexes. The chelate in the case of the sul- 
phates of these metals are also being reported. 

Experimental 

The analyses were done by the Schwarzkopf 
Microanalytical Laboratory, New York, and the 
Microanalytical Section of these Laboratories. 
The IR spectra were recorded on Beckman IRIO 
spectrophotometer. Magnetic susceptibility was 
measured on a Gouy balance (donated by the 
CENT0 Aid Agency). 

Two methods of preparation were followed: 
( I )  The metallic salt and the ligand were re- 

fluxed in less than the requisite stoichiometric 
amount, and (2) the salt was reacted with an 

excess of ligand (approximately 2 . 5  equivalents) _ 
A series of products with varying metal-ligand 
ratio were obtained whose analytical data are 
listed in Table I .  

When the ligand and cupric chloride were 
refluxed by method I in aqueous medium, it was 
found that after 30 min crystals of cuprous chloride 
started depositing. When the solution was eva- 
porated off crystals of adipic acid (Analysis: C, 
48.52, H, 6.84; N, 0.0. Calc. for C6HIO04: C, 
49.3; H, 6.84%), were isolated. For copper 
bromide and nitrate the solids obtained by method 
I gave an analysis corresponding to cupricadipato 
bromide (111) or nitrate (IV) with the general 
formula Cuz(Adipato)Xz. These two are dark 
green compounds and are paramagnetic so that 
they are not a mixture of adipic acid and cuprous 
salts which would be diamagnetic. They do de- 
compose on standing and give a black solid for the 
bromide and the IR shows the presence of free 
adipic acid (Table 2). However, when the reac- 
tion was carried out by warming the reactants by 
method 2 and setting aside to cool, amorphous so- 
lids were obtained in the case of copper sulphate 
and chloride. Each of these solids could be formu- 
lated as ADH(CuX2)n where X = C1 or is04 
and n = 3 for the sulphate (11) and 4 for the chlo- 
ride (I). 

When an aqueous solution of the ligand was 
added to two equivalents of copper chloride, 
bromide or sulphate and set aside for 24 hr dark 
green crystals of the complexes having metal- 
ligand ratio of 4:3 were obtained for the chloride 
(V) and bromide (VI) and deep blue crystals of the 
sulphate (VII) with a ratio of I : I  were obtained, 
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Metallic chloranilates of the first transition series from vanadium to copper and of palladium and platinum have 
been prepared. They are shown to be polymers with varying degree of polymerization. The palladium, platitium, 
iron(II1) and chromium(1II) compounds are soluble in hydroxylic solvents enabling an electronic spectral study. 
Certain assignment of the bands have been made and it is found that chloranilic acid has the same position in the 
spectrochemical series as the amines. The band positions suggest a planar structure for palladium and platinum 
complexes and octahedral for those of iron(II1) and chromium(1II). The IR spectra of the chloranilates shows the 
h4-0 frequency at 530-80 cm-I which increases in the same order as the Irving-Williams series. 

Hydroxyquinones are known to form a variety 
of complex metal salts. The preparation of a 
series of salts of 2,5-dihydroxyquinone was re- 
ported in xg50.I I t  was argued that since the 
metal-ligand ratio does not change on changing 
the ratio of the starting material and since the 
analysis does not correspond to the presence of an 
end group, the compounds are not polymeric. 
Chloranilic acid has been known for a long time 
to form insoluble metallic salts and in the analysis 
of metal ions.' The reaction of chromic and 
chromous ions with chloranilic acid (CA) in alcohol 
has shown that in each case a product having two 
chromium atoms per quinone is obtained and that 
alcohol is oxidized to acetaldehyde.3 Copper 
chloranilate is, however, a coordination polymer 
having a one dimensional chain structure with a 
degree of polymerization of 9 to I 00. I t  has also a 
magnetic susceptibility characteristic of a linear 
chain model.4 Bottei and Greene have isolated 
the CA chelates of copper, cobalt, nickel, zinc and 
lead and have described their thermal properties 
and IR spectra in a limited range. Their analyti- 
cal results demonstrate the formation of coordina- 
tion po1ymers.s 

There are still quite a few features of the chlora- 
nilates which have not received attention, some 
of them being the salts of the platinum group 
metals, the electronic spectra of these compounds 
and their far infrared spectra. This paper deals 
with the preparation of most of the first transition 
series metal chloranilates and also of platinum.and 
palladium. The far infrared spectra have been 
recorded to obtain the M-0 frequency and the 
electronic spectra of the soluble salts of chro- 
mium (111), iron (111), palladium(I1) and 
platinum(I1) have been obtained. The spectra 
of the iron(II1) compounds are not numerous and 
since that of FeCA is quite rich, it has been possible 
to assign the bands and to obtain ligand field 
parameters. 

Experimental 

The analyses were carried out by the micro- 
analytical section of these Laboratories. IR spectra 
on Beckman IR-10 were kindly arranged by Pro- 
fessor H.C. Clark at the Department of Chemistry, 
University of Western Ontario, London, Canada. 
The electronic spectra were run on a Unicam 
SP-800 in the 190-700 nm range. 

The compounds were prepared from barium 
chloranilate in dilute acetic acid. These prepara- 
tions are sensitive to pH changes and hence the 
same was maintained above 3.5. This acidity 
affords greater solubility of BaCA and at the same 
time ensures the formation of the dianion CA--. 
Under high acidity CAH-, the acid chloranilate 
is obtained which is a disadvantage of using 
chloranilic acid as the starting material. 

Two methods were adopted for the preparation, 
depending on the solubility of the metal chloride. 
The chlorides of chromium(IV), manganese(III), 
iron(III), cobalt(II), nickel(I1) and copper(I1) 
were the starting materials for method A. Other 
anions like Br-, NO3+ gave similar results. 

Method A.-In each case a slight excess of metal 
salt was added to the solution of BaCA 
in dilute acetic acid. The colour of the solution 
which was light purple in the beginning was 
immediately discharged on adding the first portion 
of the metallic salt. The solution was kept re- 
fluxing and the cation was added slowly until the 
colour was no longer perceptible. The mixture 
was refluxed for another 2 hr. The dark coloured 
solids were then filtered out, washed successively 
with dilute acid, water, alcohol and finally with 
ether and dried in vacuo. 

Method B.-The palladium, platinum and 
vanadyl complexes were prepared at lower pH 
because of the low solubility of their chlorides at 
low acidity. The BaCA was added in the right 
proportion and the pH was finally adjusted to 3.5. 
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Copper complexes of the type [ C ~ ( A m i d e ) ~ ] X ~  where the amide=acetamide, N-methylacetamide or N, N- 
dimethylacetamide, n = l ,  2 or 4 and X=C1, Br or NOj. The variation in stoichiometry and the structure of the 
complexes have been discussed in view of their magnetic and spectral data. They have been suggested to have tetra- 
gonally distorted planar or pseudooctahedral structure having anion bridging. From the IR spectra the nitrato 
complex of at least N, hr-dimethylacetarnide is seen to have a bridged arrangement and the M-0 frequency is placed 
at 430-50 cm-l . 

We have recently reported the isolation of aceta- 
mide complexes of nickel salts1 where the anions 
were Cl', Br', NOJ3 and SOC. These complexes 
were the tetraacetamido-diaquo type but were 
liable in that the amide could be displaced with 
coordinating solvents. We now intend to extend 
this study to the isolation and characterization of 
complexes of the other transition metals using 
substituted amides. This paper is concerned with 
the copper complexes of acetamide (AA), N- 
methylacetamide (MAA) and N,N-dimethylaceta- 
mide (DMA) with cupric chloride, bromide and 
nitrate. 

The reaction of the amides with copper has not 
received much attention and only a few complexes 
appear in the l i tera t~re .~  The chemical interac- 
tion of acetamide with copper sulphate and 
chloride in an aqueous medium has shown that 
only chloride forms a complex.3 Complexes of 
the type M(AA)6(NO3)2 with M=Co, Ni, Cu 
and Zn have been prepared and their X-ray study 
has been reported.4 The IR spectra of Cu(AA)2- 
C12,$ Cu (DMA)4 ( ~ 1 0 ~ ) 2 . ~ 2 0 ~  and Cu 
Clz and Cu (MAA) 2(NO3) 2' have been interpreted 
in terms of bonding of the ligand to the metal 
through the carbonyl group. It would appear 
that the few complexes which have been studied 
have . different ligand-metal ratios. The stoi- 
chiometry of the products obtained here is also not 
constant and varies between I : I and 4: I.  

Experimental 

The analyses were done by the microanalytical 
section of these Laboratories. The IR spec- 
tra were run on a Beckman IRIO using KBr 
pellets and were kindly arranged by Professor 
H.C. Clark at the University of Western Ontario, 
London, Canada. The UV spectra were recorded 
on a Unicam SP 800. The magnetic measure- 
ments were made on a Gouy Balance using powder- 
ed samples and the usual standards. 

The AA complexes were   re pared by refluxing 
the metal salt with a four-fold excess of ligand in 
alcohol for 8 hr. Crystals of the complexes were 
obtained on concentrating the solution. They 
were washed with an alcohol-ether mixture and 
finally reprecipitated from an alcohol solution 
with ether. The DMA and MAA complexes of 
copper chloride did not crystallise in this manner 
and some alcohol was always left absorbed. For 
this purpose the complexes were obtained by a 
direct reaction. A four fold excess of the ligand 
was added to cupric chloride and warmed on a 
water bath for 2 hr. The excess ligand was pump- 
ed off and the resulting viscous oil was covered with 
excess ether. Crystals of the complexes were 
obtained after 24 hr in a cool place. The copper 
bromide and nitrate complexes of these two ligands, 
however, could not be crystallised and remained 
as viscous oils. They were purified by dissolving 
in alcohol and precipitating with ether and drying 
in vacuum. Table I lists their analyses and other 
properties. 

Results and Discussion 

The analytical data show that under the present 
experimental conditions, complexes with the same 
stoichiometry are not obtained (Table I). The 
AA and MAA complexes of copper (11) bromide 
and nitrate have a ligand to metal ratio of 4:I 
while DMA has a lower ratio of 2 : I  for these salts. 
Among the chloride complexes still lower ratios of 
2 :I for AA and I : I for MAA and DMA are obtain- 
ed. It seems that the nitrate and bromide have a 
preference for a higher coordination number with 
the amides which is not surprising in view of the 
weaker coordinating ability of the nitrate and the 
bromide ions.* Construction of molecular models 
indicates restricted free rotation for the DMA 
in cases where their number around copper is more 
than two. This might account for -the lower 
ratios obtained under these conditions. 
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Optically active 8,s'-(bisbromomethy1)-1,l'-binaphthyl has been synthesisedl and its rates of racemisation 
studied. From experimental results the Arrhenius parameters E and logloA and transition state theory functions 

AH ' , AF ' andAS ' for the racemisation have been determined and a comparison has been made with other . 
optically actlve 8,8'- and 2,2'-disubstituted-1,l'-binaphthyls investigated previously.l'2 

8,8'-Bisbromomethyl- I ,  I ' - binaphthyl as an 
optically active entity has already been preparedT 
but its rates of racemisation were not measured. 
In the present communication the rate coefficients 
for the racemisation of optically active 8,8'- 
bisbromomethyl- I ,  I '-binapthyl have been deter- 
mined and Arrhenius parameters and transition 
state theory functions have been calculated. The 
synthesis of the optically active 8,8'-bisbromo- 
methyl- I ,  I '-binaphthyl is based on optically active 
I ,  1'-binaphthyl-8,8'-dicarboxylic acid. The treat- 
ment of 8,8'-dicarboxylic acid with 'diazomethane 
gave optically active dimethyl esterZ which on red- 
uction with lithium aluminium hydride gave active 
8,8'-bishydroxymethyl-I, I '-binaphthy1,I which 
on treatment with warm hydrobromic acid 
gave the optically active 8,8'-bisbromomethyl- I ,  

I '- binaphthyl. Its rates of racemisation have been 
determined in o-xylene and the rate coefficients 
for the racemisation have been determined at 
various temperatures between 95" and 135°C. 
The energy of activation for racemisation Erac, 
of Arrhenius equation krac=Ae (-EraclRT) was 
obtained from the measured racemisation velocity 
constants both by graphical method and by least 
square calculation. AFT, the change in standard 
free energy, was calculated from the absolute rate - 

equation,4 krac= (k T /~)~( -AF$  /RT), AH$ , the 
enthalpy of activation for racemisation, was cal- 
culated from the relationshipA~$ =E-RT and 
AS$ , the entropy of activation, from krac=k 
(kT/h) e (-AH$ /RT)e (-AS$ /R), and a com- 
parison made with other already measured (Chart 
I )  8,8'-disubstituted- I ,  I '-binaphthyls as shown in 
Table I 

The values of logIoA, AS$ , AH$ and A F ~  
given in the Table are the averages taken over the 
whole range of temperature. The Arrhenius para- 
meters E and logIoA and transition state theory 

functions have been u&d to describe the optical 
stability of each compound, and also the half-life 
period which is a direct measure of optical stability 
of any compound at a given temperature. 

The optical stability of 8,8'-bisbromomethyl- I ,- 
I '-binaphthyl (E=29.6 kcal/mole) can be com- 
pared with those of 8,8'-disubstituted- I ,  1'-bina- 
phthyls which include 8,8'-acid (4) dimethyl ester 
(5), hydroxy ester (6), diol (7) and dimethyl com- 
pound (8). The value of E for the racemisation of  
8,8'-acid2 and ester were found to be 22 kcal/mole 
the value of E for the racemisation of diolT and 
dimethyl compoundT were 29.2 and 27.6 kcal/mole 
and E value for the racemisation of hydroxyesterT 
was 25.8 kcal/mole. 

The much higher values for diol, dibromo and 
dimethyl compounds are accounted for by the 
presence of three dimensional groups -CHZBr, 
-CH20H, and -CH3 which present a higher 
angular blocking area to passing than the 
-COOH and -COOCH3 groups which are flat 
and hence present smaller blocking area to passing. 

When the optical stabiljty of 8,8'-bisbromo- 
methyl- I ,  I '-binaphthyl, 8,8'-bishydroxymethyl- I ,  

I '-binaphthyl and 8,8'-dimethyl- I ,  I -'binaphthyl 
is compared, the order of stability would be 
dibromo > diol > dimethyl. 

The E value of dibromo compound (29.6) is 
slightly greater than the E value of diol (29.2) ; 
the E value of diol (29.2) is greater than that o f  
dimethyl compound (27.6) but the rate of race- 
misation of the diol in N,N-dimethyl formamide 
is much quicker and the E value does not fall in 
the order with the stability by half-life period 
(Table I ) .  This must be due to the A S$ values 
which are -9.3 for 8, 8'-dimethyl-I,I'-binaphthyl 
and - 3.66 for the diol. Presumably the diol is 
more associated with the solvent in the ground 
state than the dimethyl compound. S i n ~ e  there 
is a little difference between E values of dibromo, 
diol and dimethyl compounds, it may be conculded 
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Copolymerization of acrylonitrile and crotonic acid has been carried out at 60PC using benzoyl peroxide as 
initiator. Monomer reactivity ratios, r, and r, were determined using different methods. These values of rA and , "J'. 
rg were then compared with the calculated values using Hammett equation. 

The free radical type copolymerization of acry- while that of the product gave I 7.5-23.5% %itro; 
lonitrile and allyl acetate has been communicated gen. The difference in percentage of nitr6E. 
earlier.1 In this paper we present our findings on may be due -to the attachment of crhtonir r 
the benzoyl peroxide initiated copolymerization of in the polymer chain, suggesting that tPe L 

acrylonitrile and crotonic acid carried out at 60°C. obtained is a copolymer. This is f u r t b  3d 
Different methods were adopted for the determina- by the fact that polyacrylonitrk is - ' ; in 
tion of monomer reactivity ratios. The values so cold dimethylformamide while the: - - - - ,~tained 
obtained were then compared with the calculated is soluble. 
value on the theoretical ~onsiderations.'~3 Monomer Reactivity Ratio? - using intersection 

method of Mayo am.! Lc;wls,4 the reactivity ratios 
Experimental of acrylo~: , I i i ~ ,  r ~ a n d  that of crotonic acid r~ 

wp-c ueterrnined by the plot show11 in Fig. I. 
The required amount of benzoyl peroxide ( I  %) . are rA= I4 and rB=o. 

acrylonitrile and crotonic acid was added .in ILL to mole ratio method,s as shown in 
reaction tube which was sealed at the cop -dion. Fig. 

~ ( f - ~ ) / f  plotted against F2/I where The tubes were then heated ?' ' -J 'Or 3 hr in a f represent copolymer ratio and F as monomer 
thermostatic-bath, then the seal was broken open ratio.  hi^ gave rA= I I rB=o. 
and copolymer formed was washed with hexane. The rA and rB values were also determined by 

The the was using mole fraction method of Fineman and ~ o s s , ~  
estimated by using ~jeldahl's method- The where fA ( I FA) / (l-fA) FA was plotted against 

I accuracy of Our determination was* 53%. f 2A(FA-I)/(I-fA)2FA1 here fA denotes the mole 
L Acrylonitrile (B.D.H.1 was dried (Na2S04), fraction of monomer in feed and FA the mole , distilled at  76.2OC and stored in a dark container. fraction ofmonomer in the increment ofcopolymer 

Benzo~l peroxide reagent grade was twice re- formed at the start of reaction. The values 
crystallised. Crotonic acid (B.D.H.) and hexane obtained from ~ i ~ .  are rA=r I and rB=o. 

I (B.D.H.) were used without further purification. The agreement in the values of rA obtained by 
grade &wldimeth~l foramamide different methods are reasonably good. These 

was used afwr distillation. have been shown in Table 2 for comparison. To 
Results and Discussion have still a better estimate of reactivity ratios, the 

following relation1 was used : 
The results (Table I )  show that the analysis 

of pure polyacrylonitrile gave 25.87% nitrogen F A = ~ A J ~ A +  f ~ f e )  (rlf2A+2fAfB+rif2A) (1) 

TABLE I .-RESULTS FROM THE STUDIES OF COPOLYMERIZATION OF ACRYLONITRILE AND CROTONIC 
ACID AT 60 *o. IOC FOR 3 HR. 

Monomer in feed Unreacted monomer Nitrogen 

Expt' No' ' Acrylonitrile, 
v 

Crotonic acid Acrylonitrile, Crotonic acid, ' in the final 

[MA], rnolesll [MB], moles/l [MA] rnolesll [MB] rnolesll product (%) 

I I .800 9 .984 1.239 9.804 17.5f 0.53 
2 3.43O 8.459 2 *  '57 8.233 20.5*0.53 
3 5 -058 7 263 3.021 7.031 22.3 *0.53 
4 6.668 6.162 3 -859 5.974 23.5*0.53 . - 
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The best possible pKa value of furan was found spectrophotometrically using Hammett Ho indicator method. 
The value came out to be - 0 . 1 1 .  The problem of polymerization of furan in high concentration of acid solution 
has been overcome by extrapolation method. 

Furan, pyrrole, indole, thiophene form a distinct 
class of aromatic heterocyclic compounds. In 
fhese aromatics there is an excess sharing of elec- 
trons on the four carbon atoms as against a defi- 
ciency in six-membered heterocyclics such as 
pyridine. According to Albertt the five-mem- 
bered heterocyclic compounds are classed as n- 
excessive and the six-membered as =-deficient. 
Coulson and Longuet-HigginsZ have determined 
theoretically that the carbon atoms in the n- 
excessive heterocyclics are negatively charged and 
the hetero atom acquires a slight positive charge. 
That is why these compounds have very low basi- 
city as against the six-membered heterocyclics. 

Recently Naqvi and Zaidi3 have determined the 
basicity of 2-methylindole and found its value to 
be-I .g by modification of Harnrnetts Ho indica- 
tor method. Furan is a member of the same family 
of compounds and presents the same difficulty as 
2-methylindole. The ready resinification of these 
compounds in acid media makes it difficult to 
determine the pKa value. Naqvi and Fernando4 
overcame this problem of resinification by studying 
the kinetics of resinification of pyrrole and obtained 
extrapolated values of the absorption in acid 
solution at  zero time. 

The pKa value of %-excessive aromatics apart 
from providing a reliable data, will also help to 
understand the chemistry of these compounds, 
acid-base behaviour, electrophilic substitution 
pattern etc. 

Experimental and Results 

(i) Freshly distilled furan (Light & Co. Ltd), 
sulphuric acid (E. Merk Co.) having a purity of 
98.98%, and cyclohexane and methanol (B.D.H. 
analytical grade) were used. 

(ii) Hilgers UV and visible spectrophotometer 
model H-108 was used for spectrophotometric 
studies. 

(iii) UV spectrum of furan, 10-4~,  in cyclo- 
hexane was taken and found that the maximum 
lies a t  223 & I nm and the change of concentration 
did not alter the position. The absorption spectra 
of different concentration in water at 2 I 2 & I nm 
were taken. The absorbancies are shown in Fig. I.  

The furan solutions in HzS04 were run in UV and 

I 
1 2  3 4 5 , 1 0 - ~  

Concentrat ton 

Fig. 1 .-The absorption of different concentration of furan 
in water at 212 nm, confirming the Beer's Law. 

I 
105 215 225 

n m 

Fig. 2.-The absorption of furan in different concentration of 
acid viz. 0.3.0.4, 0.5 molar H2SO+ The maxima at 212 nm. 

the absorbancies were noted at  different wave- 
lengths (Fig. 2). 
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Open chain diacylimides have N-H frequencies higher than cyclic diacylimides. The occurrence of several 
weak bands in the region 3300-3100 cm-l alongwith a regular N-H band may be considered as characteristic of 
noncyclic diacylimides. By contrast the two carbonyl bands of cyclic diacylimides, appear as one strong band at 
1735-1720 cm-l in the noncyclic compounds with a weak shoulder at 169&1680cm-I. 

To study the pharmacology and IR  spectral 
characteristics of the cyclobutane ring system, we 
have synthesized 65 new irnides and amides of 
several cyclobutane carboxylic acids.' We have 
earlier reported frequencies characteristic of the 
cyclobutane ring system.= A survey of the relevant 
literature showed that the paucity of IR  spectro- 
scopic information on the -CONHCO- group 
derives from studies on cyclic diacylirnides i.e. 
hydantoins, succinimides, the purines and related 
products.3 In this communication we wish to 
supplement the small body of information on 
frequencies due to the -CONHCO- grouping 
in noncyclic diacylirnides. Further, we wish to 
discuss some features of the carbonyl absorption 
and N-H stretching vibrations in cyclobutane 
compounds other than diacylimides i.e. amides, 
*eides and hydrazides. 

Experimental 

All spectra were determined in either dilute 
chloroform solution or potassium chloride pellets 
and recorded in the region between 4000-625 
cm-' using a Perkin-Elmer Model 237 grating type 
IR spectrophotometer. The machine used in 
this work recorded frequency linearly. Accuracy 
of the measurements is estimated to be j r2  cm-'. 

,The scan speed was 24 min per drum revolution. 

Discussion 

The -CONHCO-group does not commonly 
occur in noncyclic compounds, it is found, how- 
ever, in many cyclic materials such as hydantonis, 
succinimides and purines. To better differentiate 
cyclic and noncyclic diacylimides we compared the 
N--H stretching and carbonyl absorption fre- 
quencies in 34 new noncyclic diacylimides i.e. 

*This work was supported by research grant NB 07548 of 
the National Institute of Health, United States Public Health 
Senrice. 

imides of certain cyclobutane carboxylic acids, 
with those of cyclic diacylimides. 

N-H Stretching Absorption.-Bellamy3 has re- 
ported cyclic diacylimides like hydantoins and 
succinimides in the solid state show a single, 
bonded amide NH absorption in the 3200 cm-I 
region. Randall et a1.4 have reported that since 
solid and solution spectra of cyclic diacylimides 
are similar, there must be little hydrogen bonding 
in the solid state. However, it is difficult to re- 
concile this point of view with the low frequencies 
reported for the N-H stretching band in both 
solid state and dilute solution spectra. In our 
studies most of the imide and diimide solid state 
spectra show a sharp band at 3265-3250 cm-' 
plus several weak bands at  3300-3100 cm-' attri- 
butable to N-H stretching vibrations, instead of a 
single, bonded amide NH absorption in the 
3200 cm-I region. The strongest of the 3300- 
3100 cm-' bands is recorded in Table I .  In 
dilute chloroform solution, most of the noncyclic 
diacylimides show a shift of the 3265-3250 cm-' 
band to 3400 cm-I (Table I) .  The 3300-3100 
cm-' bands are uneffected. The low frequency 
bands appear to be due to hydrogen bonding. 
The major difference in the N-H frequencies for 
noncyclic and cyclic diac~limides appears to be 
that the noncyclic compounds have N-H bands at  
higher frequencies. Further, while no band due to 
hydrogen bonding appears in the cyclic diacyli- 
mide spectra, the noncyclic compounds have 
several weak intensity bands. This suggests, that 
several weak bands in the region 3300-3100 cm-I 
may be characteristic of the noncyclic diacylimides. 

Carbonyl Absorption.-In the solid state cyclic 
diacylimides show two widely separated carbonyl 
bands3 in the region 1790-1720 and 1710-1670 
cm-I. Solid state spectra of the noncyclic diacy- 
limides show a single band at  I 735-1720 cm-I with 
a shoulder at  1690-1680 cm-' (Table I) .  The 
1690-1680 cm-' band is generally so weak that 
it is undetectable. However, in dilute chloroform 
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MAGm$IUM PHOSPHATE 

P a r t  V1.--Study of X-ray Powder Diffraction, IR Absorption and  Thermal  Decomposition 
of the  Compounds MgHP04.3H~0, MgHP04 a n d  MgzPz07 

Department ofsilicate Research and Inorganic Chemistv, Chalmers University of TechnoLou, ~othenbur~; Sweden 

(Received April 21. 1971) 

X-ray powder diffraction data of MgHP04. 3H20 have been recorded at room temperature (26'C). Its IR 
spectrum has been recorded and studied in detail. Differential thermal analysis of the corupound has been madc 
The con~pound MgHP04 is amorphous to X-rays; its IR  spectrum has been studied. IR spectrum of the compound 
Mg2P207 has also been studled. 

Many authors1 described a few methods for The compound MgHP04.3HzO is finely cry- 
,preparing the compound MgHP04. 3Hz0. During stalline to X-rays. Its X-ray powder diffraction 
this work the compound has been prepared and data have been shown in Table 2. The data 
Studied in the course of preparing anhyd~ous mag- 
nesium pyrophosphate which was used as1a reagent T*BLE l.-CHEM1cAL ANALysEs OF THE 

during the investigation of the systems MgO- . SUBSTANCES. 

PzOS and Me-PzOs-Crz03. In the same time Found (%) Calculated (%) 
the compounds MgHPO and MgzPz07 have also Substances , I > 

been studied. M ~ o  P20s Water M ~ o  P~OC, Water 

. Experimental MgHP04.3H20 22.99 40.60 36.42 23.11 40.67 36.2 
MgHP04 33.50 58.96 7.55 33.52 59.00 7.48 

Preparation.-The compound MgHP04.3HzO Mg2P207 36.05 63.90 36.22 63.78 
was obtained by heating MgHP04.7HzO at IOOOC 
for a few minutes. On standing at room tempera- TABLE  X- X-RAY POWDER DIFFRACTION FOR 

ture for two to three days, MgHP04.7Hz0 spon- THE COMPOUND MgHPO4.3H20. 
taneously decomposes to MgHP04.3HzO. The I II 
substance was also obtained as colourless hard 
crystals by dissolving anhydrous magnesium d k  I I I ~  d  k I d ~  I / I ~  d l  III,' 
orthophosphate, Mg3(P04)z, or MgHP04.7HzO 
in concentrated acetic acid. MgHPO4.3H20 8.0400 5 2.4330 3 1.6696 3 5.9000 40 
crystalizes out from a saturated solution of 5.9250 75 2.4080 6 1.6584 4 5.3000 20 

5.3560 79 2.3920 9 1.6420 3 4.7000 40 - 
Mg3 ( P 0 4 ) 2  Or MgHP04'7Hz0 in acetic acid with- 5.0960 3 2.3560 10 1.6180 1 4.1500 a 
in a few hours at room temperature. The crystals 4.7200 100 2.3010 2 1.6000 3 3.6400 8 ; 
are insoluble in water. The compounds 
MgHP04 and MgzPz 07were obtained by heating 4.6060 17 2.2760 1 1 4 3.4500 100 

4.4960 18 2.2015 7 1.5656 3 3.0500 80 
MgHP04.3H20 at 2130C 3' min and at 4.1420 19 2.1760 4 1.4960 2 2.8000 32 4 
656°C for r hr respectively. 3.6920 6 2.1400 3 1.4650 1 2.7100 24 1 

X-ray, IR and differential thermal analyses of 3.6380 8 2.0920 4 1.4456 2 2.5700 32 
all the three compounds were made by the methods 

35700 6 20760 3 14162 3 23900 24 described in Part VZ of the paper of this series. 3:4730 94 2:0580 :4060 2:2000 12 4 

Density of the substances were also measured by 3.1860 15 2.0450 6 1.3894 2 2.0500 12 4 
the methods mentioned in the same paper. 3.0800 69 1.9800 3 1.3776 1 1.9700 

3.0450 62 1.9710 2 1.3322 2 1.9200 1: 1 
Results a n d  Discussions 7 

2.9740 1 1.9330 14 1.3275 1 1.8700 8 
2.8980 16 1.8952 2 1.3187 2 1.7900 4 4 

The results of chemical analyses of the above 2.7970 25 1.8880 4 1.2860 1 1.7500 4 , 
compounds have been shown in Table I. The 2.7220 26 1.8714 4 1.2606 2 1.6600 8 
analytical results are in good agreement, within the 2.6710 3 1.7990 4 1.2520 2 1.5900 8 . 

experimental error, with those calculated on the 2.5810 41 1.7872 1 1.2356 1 1.4900 
P 

basis of the chemical formulas MgHPO4.3HZO, 2.5530 1 1.7582 4 1.2190 1 1.4100 
MgHP04 and MgzPz07. This shows that the 2.5320 8 1.7230 3 1.2093 1 1.3800 4 
compounds obtained are pure. 2.5020 4 1.7010 1 1.1850 1 1.3300 4 

2.4780 2 1.6820 7 1.1493 1 
*Now at PCSIR Laboratories, Dacca 5 
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I CHEMICAL INVESTIGATION ON THE LENZITES TRABEA 

I I. MIR, S. AHMAD and A. HAMID 

PCSIR Laboratories, Peshawar 

(Received October 20, 1970; revised Februarv 1, 1971) 

Two compounds have been isolated from Lenzitrs trabea and their structures elucidated by IR,UV and N M R  
spectroscopy and mass measurements. 

The fungus Lenzites trabea is a common cause of 
decay of coniferous trees. McLean et al.' have 
recently investigated the mycelium of the fungus 
and isolated I~-a-hydroxytrametenolic acid from 
it. This paper describes the isolation and charac- 
terization of the compounds from the mycelium 
and the culture fluid of the fungus Lenzites trabea. 

The fungus was cultured on 10% extract of 
malt-medium containing citric acid and dipo- 
tassium hydrogen phosphate. The culture fluid 
was extracted with ethyl acetate and the extract, 
after stripping off the solvent, left behind a brown 
semisolid which on further purification yielded a 
colourless crystalline compound, m.p. I 75°C 
(I, R = H). From the analysis and mass spectra 
(M+, m/e 220), a formula CllH80S was calculated 
for the compound. This compound gave a violet 
colour with ferric chloride solution and its I R  
spectrum showed characteristic absorption peaks 
at 3450 cm-I (OH), I 720 cm-' (C = O),  1695 
cm-I (C = 0 )  , 1630 cm-' (C = C), 1578 cm-' 
and 1600 cm-I (aromatic). Thus the ferric test 
and IR  spectrum indicated the presence of phenolic 
or enolic hydroxyl function and an aromatic 
moiety probably in conjugation with a double 
bond.' Treatment of the compound (I, R = H)  
with pyridine and acetic anhydride gave a colour- 
less crystalline compound (11, R = Ac) for which 
molecular formula CIIH60s(COCH3)~ was 
calculated. The I R  spectrum of this compound 
showed absorption peaks at 1780 cm-I (aryl ester), 
I 750 cm-I (aliphatic ester), I 745 cm-' (C = O),  
1630 cm-I (C = C) and 1600 cm-I (aromatic). 
This clearly showed that the parent compound 
(I, R = H)  contains two hydroxyl groups, one 
of which is phenolic and the other is a l c o h ~ l i c . ~  
The NMR spectrum of the compound (I,  R = H) 
gave a signal at r 5.35 (2H) s (methylene pro tons). 
The  aromatic region showed signals a t  
7 2 .g ( I H ) ~  and + 2.15 (2H) t, forming a typical 
AMX system. A lower down field proton at 
7 0 .8  ( I H ) ~  could be ascribed to a- or P-CH = 
in conjugation with a carbonyl and benzene ring.3 
The UV spectrum of the compound showed two 
absorption bands at hmax 2 0 5 ~  and 3 3 5 ~ .  This 
indicated the presence of a,b-unsaturated ketone 
in conjugation with a benzene ring.4 The m.p., 
IR, UV and NMR spectra of the compound 

(I, R = H)  and its acetyl dervatives (11, R=Ac) 
were found to be in complete agreement with those 
of oosponol and diacetyl oosponols respectively. 

The structure of the oosponol was further 
confirmed by the mass spectral studies. The 
spectra showed molecular ion peak, Mf ,  at m/e 
220  and base peak a t  m/e 189 (M-CH'OH). 
Other significant peaks were at m/e 202 (M-H'O), 
at m/e 161 (M-CO. CHzOH), a t  m/e 133 
(M-CH' OH-2CO), a t  m/e 28(CO), at m/e 31 
(CH'OH) and m/e 59 (CO.CH20H). 

The defatted mycelium of the fungus (petroleum 
ether) was extracted with alcohol to give a colour- 
less crystalline compound, m.p. 292OC. The  
compound gave positive Lieberman-Burchard 
test, indicating it to be terpenic in nature. From 
the microanalysis and mass spectrum (Mf,  m/e  
470), a formula C31HSo03 was calculated for it. 
The I R  spectrum of the compound showed ab- 
sorption peaks at 3450 cm-I (OH), 1725 cm-I 
(C02H) and 890 cm-I (C=CH). On acety- 
lation it gave a monoacetate, and on 
methylation with dimethyl sulphate it formed a 
monomethyl ester. This confirmed that the 
natural product contains one alcoholic hydroxyl 
group and one carboxylic group. The UV 
spectrum of the product(II1) showed absorption 
peaks at hmax 230p and 2 5 0 ~ .  The above 
spectral and analytical data indicated that the 
natural product is eburicoic acid, a compound 
earlier isolated from a variety of wood-rotting 
fungi.6 The identity of the product(II1) was. 
confirmed by comparison of m.p., I R  and UV 
data of its acetate (IV) and its methyl ester (V) 

\ 111, R = H , R t = H  
IV, R=Ac.,R'=H 
V, R=H,R'=Me- 

R O  
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STUDIES ON TINOSPORA CORDIFOLIA MIERS (BENG: GULANCHA) 

Part 1V.-Isolation of Heptacosanol, P-sitosterol and Three Other Compounds Tinospori- 
dine, Cordifol and Cordifolone 

A. KHALEQITE, M.A. WAHED MIAH, M. SAYEEDUL HUQ and KH. ABUL BASHAR 

PCSIR Laboratories, Dacca 

(Received August 7, 1970; revised March 3, 1971) 

Petroleum-ether extraction of the dry stems of Tinospora cordifolia yielded heptacosanol and a compound, m.p. 
233-235"C, which has been tentatively named cordifol. From the alcoholic extract of the fresh stems, ,bsitosterol 
and a compound C32H6403, m . p  94-97"C, have been isolated. The name tinosporidiiie has been assigned to this 
compound. Dry leaves of Tinospora cordifolia, on extraction with petroleum ether, yielded heptacosanol and a 
carbonyl compound C33H640, m . p  62-62.5OC. tentatively named cordifolone. 

In the previous communication1 a brief des- 
cription on the isolation of tinosporidine, cordifol, 
heptacosanol and B-sitosterol was reported. The 
present paper deals with the detailed work on these 
compounds as well as another compound cordi- 
folone. 

Fresh stems, of Tinospora cordifolia were extracted 
with 95% ethanol. Solvent was partially distilled 
and the semiconcentrated solution, on standing, 
yielded a brown material. This was subjected to 
alumina chromatography and the chloroform- 
eluted fraction gave tinosporidine C32H6403, 
m.p. 94-g7'C. I t  is soluble in chloroform, acetone, 
ethanol, methanol and insoluble in ether and 
petroleum-ether. After separating tinosporidine, 
from the remaining mother liquor a compound 
m.p. 135-137"C, was separated and identified to be 
B-sitosterol from the studies of Liebermann- 
Burchard test, identical IR absorption spectra and 
mixed melting point with a sample of B-sitosterol 
from Cephalandra indica.= 

Petroleum ether extract of the dry stems of 
Tinospora cordfolia yielded a dark semi solid mass 
which on purification through alumina chroma- 
tography and crystallisation, yielded a compound 
m.p. 233-235OC, tentatively named cordifol. 
Though the melting point of cordifol is close to that 
of tinosporide (m.p. 236-238"C, previously re- 
ported)f the mixed melting point (225-228OC) 
of these two compounds show that the former is 
different from tinosporide. Solubilities of these two 
compounds are also different. In a separate 
batch, dry stems of Tinospora cordifalia, on extraction 
with petroleum ether and subsequent chromato- 
graphy of the concentrated extract over alumina 
and crystallisation of the chromatographic frac- 
tions, yielded heptacosanol C2,HssOH.4 Powdered 
dry leaves of Tinospora cordifolia, on extraction 
with petroleum ether, also yielded heptacosanol 
and a carbonyl compound C33H640, m.p. 
62-62.5'C tentatively named cordifolone. 

Experimental 

Isolation of Tinosporidim.-Fresh stems of Tinospora 
cordfolia (26 kg) were crushed into small pieces 
and extracted exhaustively with rectified spirit. 
The solvent was distilled largely to a semi concen- 
trated state. On standing, a flocculent precipitate 
separated out from the solution. This was filtered 
(7.97 g) and subjected to a chromatography over 
neutral alumina (10 times) with benzene as the 
starting eluent. The chloroform-eluted fraction 
(light yellow solid; 0.38 g) was purified by repeated 
crystallisations from acetone when a constant 
melting point (94-97OC) was attained. A sample 
was analysed (Found: C, 77.67; H, 12.80; 0, 
9.59% ; mol.wt. 482. Tinosporidine C32H64oT 
requires C, 77.48 ; H, I 3. o 1 ; 0 ,  9.68% ; mol.wt. 
496). It is soluble in benzene, chloroform, ace- 
tone, ethanol, methanol and insoluble in ether and 
petroleum ether. It has characteristic IR ab- 
sorption spectrum in potassium bromide pellet: 

3450(0H); 2960, 2880, 1465, 1387, 729, 718 
cm-I (Fig. I ) .  

Isolatzon of B-sitostero1.-After the separation of 
tinosporidine (mentioned above) the mother liquor 
was acidified and extracted with petroleum-ether 
(60430°C) which yielded a viscous green oily 
material ( I  2 .41 g) . This was subjected to alumina 

Frequency (ern-') 
400 3000 woo 

Fig. 1 .-IR absorption spectrum of tinosporidine. 
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INFLUENCE OF DIELECTRIC CONSTANT OF THE MEDIUM ON THE SPECIFIC 
RATE CONSTANT OF IODIDGPERSULPHATE REACTION 

M. GHAZIUDDIN AHMED and M. NAWER AZAM 

Department of Chemistry, University of Karachi, Karachi 32 

(Received November 4, 1971) 

Rate  of  reaction (k) between the pursulphate and iodide ions were studied at various concentrations of  the 
reacting ions and at various dielectric constants (E) of aqueous ethanol mixtures at 25" C. From the plot of 
log ko against E the values of r$ and rAB, the radius of the transient species for single and double sphere models 
were calculated. Comparison o f t h e  experimental and theoretical values of r z  and rAB showed that the descrip 
tion of the transient species could best be explained by the single sphere model 

The variation of the specific rate of reaction quality. Three drops of chloroform per litre of 
between any two ionic species as a function of the standard sodium thiosulphate solution were used as 
dielectric constant of the medium was studied by preservative.S 
Amis, Laidler, and Laidler and Eyring.I-3 Two The  dielectric constant was measured with a 
models were suggested for the shape of 'activated dipolemeter (type DM 01, manufactured by 
complex' in an ionic reaction, the 'single sphere' Wissenschaftlich Techniche Werkstatten GmbH, 
and the 'double sphere' models.4 The two models WeilheimIOBB Germany). The MFL3 cell was 
give the following equations respectively relating used for the measurements over the dielectric 
the radius of the activated complex with the constant range of 21--80. The scale of the instru- 
specific rate constant. ment was calibrated with methanol of which the 

reported value6 of the dielectric constant is 32.63. 
e2 [ ( +  ) 2 ZB2 ( I )  All measurements were performed at 25OC. The 

Ink=lnko-- - 
2 E K T  E 2'-A 2'-B instrument operated on heterodyne beat method - 

by which the oscillations of two high frequency 
e2ZAZB oscillators were brought to superposition in a 

lnk=lnko-- 
EKTTAB (2) mixing section. By subsequent amplification, 

the beats were brought to the screen of a cathode- 

where k = specific rate constant, ko = specific ray tube which served as an indicator thus making 
rate constant at infinite dielectric constant, = it possible to observe even fraction of a cycle per 

charge of an electron, <A = valence of the ion second beat frequency. 
The velocity of the chemical reaction was measur- 

= of the ion B, e = ed by mixing the stock solution of persulphate and 
constant of the medium, K = Boltzmann constant, potassium iodide in the aqueous ethanol medium. 
T= temperature, r~ = radius of the ion A, A measured portion of the reaction mixture was 
rB = radius of the ion B, r$ =radius of the acti- chilled and titrated with standard sodium thiosul- 
vated complex for single sphere model, and rAB= phate solution using 1% starch solution as an 

radius of the activated complex for the double indicator. Specific rate constant was calculated 

sphere model. for the reaction by using the second order rate 

We have studied the reaction between iodide 
and persulphate ions in aqueous ethanol mixtures 
of different dielectric constant in order to find out Results and Discussion 
the dependence of the rate constant on the dielectric 
constant of the medium. The radius of the activat- The values of the specific rate constant for the 
ed complex for this reaction was also calculated by reaction are summarised in Table I. 
using equations I and 2 to find out which model Our results show that the specific rate constant 
was more probable for the shape of the activated at  constant ionic strength decreases as the dielectric 
complex. constant of the medium is lowered. This is pre- 

sumably due to the decrease in the activity of the 
Experimental reactants at  lower dielectric constant. It  was also 

noted that for the same value of the dielectric 
All the chemicals used (potassium iodide, potas- constant of the medium and for the same concen- 

sium persulphate, sodium thiosulphate, ethanol, tration ofS20g2- ion a decrease in the ionic strength 
methanol and starch) were of E. Merck, G.R. lower the specific rate constant. This is due to the 
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Drying of leaf proteins at elevated temperature results in a decrease in the extractability of the hpids. This 
seems to be due to oxidation of free lipids, and formation of insoluble complexes by phospholipids and oxidation 
products of the lipids with proteins. Liberation of bound lipids by 0 . 2 ~  HCI or 90% phenol suggests that the 
lipids are not bound to proteins by covalent linkages and the decreasc was due to a physical change in the protein. 

Preliminary experiments indicated that the per- 
centage of extractable lipids decreased when leaf 
proteins were stored in air for a long time. The 
decrease in the extractability of lipids from a system 
containing protein is generally attributed to the 
formation of insoluble complexes between the 
autoxidized lipids and the protein. 

Formation of brown complexes between carbonyl 
groups, as found in many sugars, and free amino 
groups of proteins and amino acids was reported 
by Maillard.' Davies and Gill2 suggested that 
phospholipids containing free amino groups can 
also form carbonyl-amine complexes with sugars 
and aldehydes. According to Lea et aL.3 this 
'browning' reaction (carbonyl-amine reaction) 
takes place between the secondary oxidation pro- 
ducts of lipids and the a-amino groups of amino 
acids. Biely, March and Tarr4 reported that 
heating for 2 hr at 149°C appreciably reduced the 
nutritive value of whole herring meal but did not 
affect the defatted product and suggested that 
oxidation of the lipids might be responsible for this. 

Tappels suggested that the brown polymeric 
substances formed when highly unsaturated fat 
plus protein was oxidized & aqueous emulsion, 
were partly due to the aldehyde-amine condensa- 
tion between the oxidation products and protein. 
However, Venolia and ~ a ~ ~ e l , ~  and Narayan and 
Kummerow7 concluded that the insoluble com- 
plexes formed between autoxidized fat and protein 
at 37°C do not involve covalent bonding, but are 
probably due to the physical adsorption of the 
oxidized fat on to the protein. Lea, Parr and 
Carpenter,3 while studying chemical and nutri- 
tional changes in herring meal, reported the des- 
truction of lysine during the reaction between fat 
oxidation products and proteins. Miller8 and 
Tarrg have attributed the loss in nutritive values of 
strongly heated fish meals to the carbonyl-amine 
(Maillard) reactions. Bisset and TarrIo suggested 
that liberation of pentoses from nucleic acid might 

be responsible for the reduced availability of the 
amino acids when herring meal was heated for 3 
hr at 149°C. 

Carpenter et a1.I' compared the development of 
brown colour in bovine plasma albumin (BPA) 
and BPA+ribose systems. At 85-155°C addition 
of small amounts of ribose to BPA caused a marked 
increase in browning, but in sugar-free systems 
this only occurred at 145OC. This was accom- 
panied by a decrease in the availability of lysine 
and it was attributed to the formation of cross- 
linkages between the side-chains of the proteins. 

Almquist12 reported a reduction in the per- 
centage of fat extracted by solvents from fish meals 
stored in air, but little or no decrease was observed 
in case of samples kept in sealed glass tubes. Lea 
et ~ 1 . ~ 3  studied the effects of storage conditions on 
herring meals and reported a rapid oxidation of the 
lipids of meals stored in air. 

Thus, it is generally assumed that the nutritive 
value of proteins decrease both on heating and 
during storage. The following experiments were - 
made to study the effects of drying on leaf proteins 
and their lipids. 1 

Materials and Methods 

Preparation of Leaf Protein.-The proteins used in 
these experiments were extracted from barley 
(Hordeum uulgare) and red clover ( Tr$olium flatem) 
leaves by the method of Morrison and Pirie.'r 
The proteins were suspended separately in 20 : 
times their weight of water and the pH of the sus- 4i 
pensions was adjusted to 4 .o by the addition of : 
dilute HC1. The acid-washed protein was filtered '* 

and pressed to remove excess water. The pH of ; 
the barley and clover cakes was 3 .g8 and 4.0 
respectively. 

Drying of Protein.-I-kg lots of coarsely sieved { 
protein cake were spread in thin layers on fine 2 
sieves and dried by blowing hot air, at various ' 
temperatures, under the sieves. After drying, 
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[ Microbiological and Enzyme Chemistry Research Unit, NatiDnal Research Centre, Dokki, Cairo, U.A.R. 
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The tetracycline antibiotics are closely related antimicrobial metabolites. The constituents of the fermentation 
medium are very important for the selective production of chlortetracycline or tetracycline. The basal fermenta- 
tion medium was able to produce about 64.3% CTC and 35.7% TC. On increasing the concentration of NaCl, the 
production of CTC increased. When the NaCl level was 80 mg/l in the basal medium, the percentage of CTC and 
C T  was about 90.6 and 9.4% respectively. On the contrary, increasing the concentration of NaF in the fermentation 
medium increased the production of TC. Therefore, at 80 mg NaF/1 the percentage of T C  and CTC was 99.4 and 
0.6 respectively. To  nullify the effect of the chloride level present in the fermentation medium, different concen- 
trations of NaF must be added. The basal medium and 80 mg NaF/l were able to produce T C  (100%). 

The tetracycline-producing strains are not 
specific since they can also produce chlortetra- 
cycline. Streptomyces aureofaciens, the usual chlor- 
tetracycline producer, may almost wholly, pro- 
duce tetracycline under appropriate conditions. 
Rolland and Sensil demonstrated that the ratio 
of the production of one rather than the other anti- 

. biotic depends on chlorine concentration. This 
metabolic process of active chlorination by 
Streptomyces aureofaciens may be antagonized by the 
presence in the fermentation medium of suitable 

- inhibitors such as bromide, iodine, or thio; 
~yanate .~ ,3~4 

The aim of this paper is to investigate the effect of 
sodium chloride and fluoride concentrations on the 
selective production of the tetracycline antibiotics 
by Streptomyces aureofaciens. 

I Materials 
Maintenance of Streptomyces aureofaciens.- / - The microorganism was maintained on the medium 

1 containing the following ingredients (gll) : glucose 
; 10. o, peptone 5 .o, KH2P04 I .  o, MgS04.7H20 
1 0.5, agar agar 20 .o and distilled water up to 
: 1000 ml. The initial pH of the medium was 

adjusted to 7 .O before sterilization. The slants 
were inoculated with Streptomyces aureofaciens under 
aseptic conditions and they were incubated at  
27-30°C for 10 days to permit good sporulation. 
Then, the slants were kept in a refrigerator at 5OC. 

Preparation of the Vegetative Inocu1um.-The micro- 
organism was cultured on the medium containing 

I these nutrients (gll) : corn steep liquor 20.0 and 
I starch 15.0. The initial pH of the medium was 

adjusted to 7 .o before sterilization. 250 ml Erlen- ' 
meyer flasks, each containing 50 ml of the medium 
were sterilized at 21.5 lb/in2 for 20 min. The 
flasks were inoculated with Streptomyces aureofaciens 
under aseptic ,conditions. They were inserted 
on a rotory shaker (200 revlmin) at 27-30°C for 
72 hr to permit good growth of the microorganism 
to be used as the spore suspension ready for ino- 

culating the medium used for the production of 
tetracyclines. 

Production of the Tetracycline Antibiotics.-The 
medium used for the production of the tetracycline 
antibiotics contained the following ingredients 
(g/l) : corn steep liquor 5.0, NH4N03 5.0, CaC03 
5.0, NaCl 2.0, starch 30. o. The initial pH of the 
medium was adjusted to 7. o before sterilization. 
Erlenmeyer flasks (250 ml capacity) each contain- 
ing 50 ml of the medium were sterilized at  2 I .  5 
lb/in2 for 20 min. The flasks were inoculated with a 
standard inoculum of the spore suspension of 
Streptomyces aureofaciens under aseptic conditions. 
The inoculated flasks were inserted on a rotary 
shaker (200 revlmin) at 27-30°C for 72 hr. 

At the end of the incubation period, the total 
tetracyclines (chlortetracycline and tetracycline) 
were determined$), whereas, chlortetracycline and 
tetracycline were estimated bioautographically6 
using Bacillus subtilis NRRL B-543 as a sensitive 
microorganism. Buffered strips (pH 3.0 phos- 
phate buffer) of Whatman No. I ( I  x 45 cm) were 
spotted by known volumes of the chloroform 
extract of the fermentation broth. The strips were 
developed descendingly using n-butanol saturated 
with water. On completion, the developed strips 
were dried and exposed to ammonia for 15 min 
to make them neutral. The strips were placed 
on the surface of the seeded medium containing 
the following ingredients (gll) : glucose 10. o, 
peptone 6.0, yeast extract 3.0, meat extract I .5, 
agar agar 20.0 and distilled water upto 1000 ml 
using Bacillus subtilis NRRL B-543 as the test 
organism. The trays containing the seeded 
medium and the developed chromatographic strips 
were incubated in a refrigerator at 5OC for 2 hr to 
permit good diffusion. Then, the trays were 
incubated at 37OC for 24 hr to measure the inhibi- 
tory zones of chlortetracycline and tetracycline 
exhibited by the separation of the two antibiotics. 
The amounts of both antibiotics were calculated 
from the drawn standard biological curves. 
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STREPTOMYCES SPECIES PRODUCING ACTINOMYCIN C 

ABOU-ZEID A. ABOU-ZEID and YOUSEF M. SHEHATA 1 
Microbiological and Enzyme Chemistry Research Unit, National Research Centre, Dokki, Cairo, U.A.R. 

(Received November 9,1970) 

Taxonomic studies on S. sp. NRC-152 which was isolated from Egyptian soil were carried out. Its morpho- 3 
logical and physiological characteristic features were identical with S. chrysomallus. The antibiotic produced was 
extracted and purified from the fermentation cultures and the mycelial mats of the organism. On the basis of 5 

physicochemical and biological properties, the antibiotic was identified as actinomycin C. 1 
4 
1 

Streptomyces sp. NRC-152 was isolated from 
Egyptian soils collected in National Research 
Centre.9 Taxonomic studies on Streptomyces sp. 
NRC-I 52 was investigated. The antibiotic sub- 
stance was extracted and purified from the 
fermentation broth and mycelia. Chemical and 
biochemical studies on the antibiotic substance 
revealed that it is actinomycin C. 

Identification of the Organism 

Streptomyces sp. NRC-152 generally grows at 
27-30°C, and the experiments were carried out at 
28°C. I t  shows different colours on different 
nutritive media as shown in Table I.  The or- 
ganism produces branching hyphae and the sporop- 
hores are thin, straight, long, arranged somewhat 
in clusters. No spirals are formed It - forms 
aerial mycelia which are variable in colour 
according to the nature of the constituents of the 
culture media. The spores are spherical. I t  
produces soluble pigments and the colour of these 
pigments are pale yellow to deep orange yellow on 
most of the utilizable media. The organism 
belongs to the nonchromogenic type. I t  liquefies 
gelatin, coagulates and peptonizes milk. I t  grows 
well on most of the experimental media except 
sucrose nitrate agar, starch agar and egg albumen 
agar. The organism utilizes sucrose, maltose, 
lactose, glucose, galactose, mannitol, mannose, 
arabinose, and cannot utilize raf iose  and cel- 
hilose. I0 - - - - - - . 

From the published descriptions of actinomycins 
producing microorganisms, 19215,638911-14 the 
results of the morphological and physiological 
characteristics .of S. sp. NRC-152 suggest that it 
may be identical with S. chrysomallus S. parvus 
or S. citreojluorescens. S. sp. NRC-152 is not com- 
pletely identical with S. citreojluorescens for the 
following reasons : 

( I )  S. sp. NRC-152 produces actinomycin C 
which consists mainly of actinomycins (CI,C2 and 
C3), whereas S. citreojluorescens produces actinomy- 
cin C, colourless antibacterial antibiotic and anti- 
yeast antibiotic. 

(2) On starch agar, S. citreojluorescens exhibits 4 
good growth with weak aerial mycelia and pro- ! 
duces yellow soluble pigments, whereas S. sp. ' 
NRC-152 shows feeble growth. 1 

(3) On potato agar, S. citreojluorescens shows good 
growth, cottony white aerial mycelia and produces I 
light yellow fluorescent pigments, whereas S. sp. 
NRC-152 exhibits heavy growth, light yellow . 
aerial mycelia and reddish yellow soluble pigments. , 

(4) No fluorescent pigments are shown in case + 

of S. sp. NRC-152. 
Therefore, the isolated organism was compared 

with S. chrysomallus and S. parvus. Their mor- 
phological and physiological characteristics are 
shown in Table I and their utilization of carbon 
source in Table 2, which shows that S. sp. NRC- 
152 exhibits identical features like S. chrysomallus. 

Fermentation of Actinomycin C 

For the production of the antibiotic actinomycin 
C, S. sp. NRC-152 was cultured statically at 28OC 
for 120 hr in penicillin fermentation flasks. 

The medium employed for the static flasks con- 
tained the following ingredients in g/l tap water: 
glucose 30. o ; NaN03 2. o ; KH2P04 I . o ; MgS04. 
7HzO 0.5;  and FeS04.7H20 0.005. The initial 
pH value of the fermentation cultures was adjusted 
to 7.0 before sterilization. The optimal activity 
of the microbial broth was obtained at  the end of 
120 hr on Bacillus subtilis NRRL-B-543, while the 
final pH value of the fermentation broth reached 
6.5 at  the end of the incubation period. 

Isolation of Actinomycin C 

The fermentation culturss were collected from 
penicillin flasks and filtered through Whatman 
No. I filter paper. The antibiotic was extracted , 
with ethyl acetate. The organic layer was washed 
several times with distilled water and dried under 1 
vacuum. The brownish residue was dissolved in ' 
chloroform and filtered. The clear chloroform 
solution of the antibiotic was concentrated under 
vacuum and n-hexane was added till an orange 
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COPROPHILOUS FUNGI OF WEST PAKISTAN. PART IV 

S. IPTIKHAR AHMED and FATIMA ASAD 

PCSIR Laboratories, Karachi 39 

(Received July 14, 1970; revised February 16, 1971) 

Sixteen species have been recorded for the first time from Karachi on dung except Podospora ostlingospora and 
Stachybotrys atra, Coprinus velox, Panaeolus fimicola, Penicillium ehrlichii, Perichaena corticalis, Pez iza  vesiculosn, Physarum 
pusillum, Psilocybe coprophila and P .  n~erdaria which have never been reported from West Pakistan. 

Coprophilic fungi reported so far from West 
Pakistan are given in references 1-5, 7, and 9-12. 
In the present paper the species reported as new 
for West Pakistan are Coprinus velox Godey apud 
Gillet, Panaeolus j m i ~ o l a  (Fr.) Quhl, Penicillum 
ehrlichii Klebahn, Perichaena corticales Rost; Peziza 
tresiculosa (Bull. ex Fr.) Kummer, Physarum pusillum 
Lister, Psilocybe coprophila (Bull ex Fr.) Kummer, 
Psilocybe merdaria (Fr.) Ricken. 

Materials and Methods 

The collections examined during the present 
studies are deposited in the Mycological Her- 
barium of the PCSIR Laboratories. The her- 
barium numbers of these specimens are quoted at 
the end of each of the species described. The 
methods of study are the same as described in our 
previous paper3~4,S lllustrations of diagnostic 
characters with other details are given in references 
6,8,13,14,15 as well as other references quoted 
before. 

(1)  Coprinus ephemerus (Bull ex Fr.) Fr. p. 252 
Hym. Eur. p. 331. Bull. Brit. Mycol. Soc., 2 ( I ) ,  
31 ('968). 

Cap 1-2 cm wide, first panulate to nearly flat, 
delicately furrowed when young, with narrow 
prominent folds when old, tan to reddish brown 
in the centre, paler towards the margin. Gills so 
narrow as to appear only as raised lines, first white, 
later black and liquifying. Stem 3-6 cm long, 
1-2 r n m  wide, white, hollow, very fragile. Spores 
black in mass ovate, cylindrical-elliptical 8-10 x 
6-8~. Specimen examined: PCSIR Herb. No. 
205. On cowdung. 

( 2 )  Coprinus niveus (Pers.) Fr. Epicr. p. 246. 
Pileus white, oval when young, becoming com- 

panulate when old, membranaceous, squamose, 
subpersistent, 2-3 cm in diameter. Stipe white, 
3.5-7.5 cm long, 3.5-5 mm wide; lamellae sub- 
adnate. Basidiospores oval, I 5.5 x I I .5y. Speci- 
men examined: PCSIR Herb. No. 203. On 
cowdung. 

( 3 )  Coprinus uelox Goday apud Gillet ch. F. p. 
614 C. icon. Bull. Brit. Mycol. SOC., 2 (I) ,  32 
(19f5.8). 

Pileus minute, up to 7.5 mm. Veil consisting of 
smooth, globose cells or if ornamented then only 
with low warts, all of the crystals can be removed 
with hydrochloric acid. Basidia 4-spored, composed 
of more than one cell. Basidiospores ellipsoid, 
7-9 x 3 . 4 - 4 . 5 ~ ~  always lacking an outer envelop- 
mg sac. Specimen examined: P.C.S.I.R. Herb. 
Nos. 206, 207. On cow and goatdung. 

( 4 )  Memnoniella echinata (Riv.) Galloway. 
Mycologia, 46, 632-46 ( 1954). 

Hyphae hyaline, septate, Conidiophores without 
foot cell, septate, erect, dark coloured and warted 
with dark granules, 4 ~ 9 0  x 2.5-4~. Conidiophores 
slightly enlarged into rudimentary vesicle from 
which phialides are developed successively. 
Phialides 7.5-8.5 x 3.5-4~. Conidia one-celled, 
spherical, about 4 . 5 ~  in diameter, with black 
pigment, warted, borne in basipetal succession in 
divergent, unbranched chains. Specimens exa- 
mined: P.C.S.I.R. Herb. Nos. 106, 199. On 
cowdung. IMI No. 133804. 

(5) Panaeolusjmicola Fr. Syst. Myc. Vol. 1.p. 3oV 
Bull. Brit. Mycol. Soc., 2 ( I ) ,  35 (1968). 

Stipes fragile, obsolate, 6-10 cm long, 2 mm 
broad; pileus 1-2.5 cm in diameter; basidiospores 
ovate, ellipitic, 10.5-13.5 x 6 . 5 - 7 . 5 ~ ~  distinctly 
grey under the microscope. Specimen examined: 
P.C.S.I.R. Herb. No. 202. On cowdung. 

(6)  Penicillium ehrlichii Klebahn Ber. deut. bot. 
Gesell.9 48,374-389 ( '930). 

Colonies on Czepek's agar with uneven margins, 
do not attain more than 2 cm, in two weeks time 
at room temperature white to pale yellow. Conidial 
structures limited in number no exudate; odor 
lacking; reverse in yellow shade. Penicilli few, 
very irregular in pattern, consisting of irregularly 
arranged phialides bearing short chains of Conidia. 
Phialides strongly divergent 10.5-14.5 x 2.5-3~, 
with comparatively long and barrow tips. Condia 
elliptical 4.5-5 x 3.5-4~, with pointed ends, smooth 
walled; cleistothecia abundant, globose to oblong, 
150-200~ in diameter, ripening slowly, pseudo- 
parenchymatous. Asci 8-spored. Ascospores lenti- 
cular, with spinulose walls, shallow equatorial 
furrow and low marginal crests, 3-4 x 3-3.5~. 
Specimen examined: P.C.S.I.R. Herb No. 102. 
on cowdung. 
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STUDIES ON STORED FOOD GRAIN FUNGI 

Part lV.-Fungi from Pulses 

S. SHAHID HUSAIN and M.A. AHMAD 

PCSIR Laboratories, Karachi 39 

(Received July 1, 1970) 

The present investigation relates to the microorganisms infesting certain pulses like Cyamopsis psoralioides DC 
(Guara) Phaseolus mungo L. (Moong), Phaseolus radiatus L. (Mash or Urad), Cajanrrs indicus Spreng (Arhar), Lens 
esculenta Moench (Masoor), Cicer arietinum L., (Desi chana), and Cicer arietinum L. (Kabuli chana). Thirty-six species 
belonging to sixteen genera were isolated from the above-mentioned pulses. Fungi Imperfecti was the most dominant 
group with an occurrence of 86%. The genus Aspergillus was most frequent in contributing 12 species with a total 
prevalance of 60%. A Jaws,  among the species of Aspergillus accounted for maximum damage 24%. Cicer 
arietinrrm (Desi chana) was the most heavily infested pulse with an infestation of 98% of the samples investigated 
while Phaseolus radiatus was the least infested pulse with an infestation of 45% of the samples studied. 

In our previous communications, we have 
reported fungi inhabiting and infesting cereals 
and oil seeds in storage. The above two groups 
of crops are important from nutrient and indus- 
trial point of view as they provide food and oil for 
cooking and other purposes. Pulses, however, 
have their own importance as a crop because of 
their multipurpose usefulness. On the one hand 
they are a source of food for humans and on the 
other they have also been used extensively as food 
for animals. Pulses contain more protein ma- 
terial than any other vegetable product1 and so are 
nearer to animal flesh in food value. Considerable 
amount of carbohydrates and fats are also present 
in pulses. 

Pulses have been cultivated and used for food 
for centuries all over the world, however poor 
storage conditions and inadequate crop praEtices 
result in heavv losses in Pakistan where storage 
facilities are I;oor. As has been mentioned k 
earlier papers293)4 substantial amount of damage 
to the grains occurs in storage resulting in shortage 
of food grains. 

The above facts emphasize the need of constant 
efforts to save crops from deterioration by micro- 
organisms in storage. The present work was, 
therefore, undertaken to isolate and identifjr fungi 
causing damage to pulses and to suggest possible 
means of control. 

Materials and Methods 

Random samples of pulses Cicer arietinum L. 
Phaseolus mungo L., P .  radiatus L., Cajanus indicus 
Spreng Cyamopsis psoralioides DC., and Lens esculanta 
Moench, were collected from the godowns situated 
in Karachi a t  different times of the year during 
1969 in order to obtain the most representative 
picture of the fungi infesting the grains. As 
mentioned in the earlier communications2~3~4 
the godowns were of various types and the jute 

bags containing pulses were mostly placed on 
wooden platforms. The grains stored in these 
godowns were previously stored in the various 
parts of West Pakistan, and were transported 
from time to time to Karachi. The samples were 
collected directly in the sterilized flasks by inserting 
the pointed end of the spatula in the jute bags 
containing pulses and its broad and open end in the 
flasks so as to get the samples directly in to the 
flasks. After taking the samples, the flasks were 
immediately plugged with sterilized cotton to avoid 
the grains from being contaminated by outside 
microflora. 

The grains were taken out from the flasks 
randomly in the sterilized atmosphere of the ino- 
culation chamber. Four to five grains each 
were planted in sterilized petri plates containing 
Czapek's Dox agar, corn meal agar, corn meal 
dextrose agar, sabouraud agar and malt agar, 
autoclved at  15-lb pressure for 20 min. Several 
sets of petri plates were prepared and incubated 
at  28OC * I.  The experiment was repeated 
several times at  different times of the year. 

Another set of pulses under study was surface 
sterilized with I : 1000 mercuric chloride (HgClz) 
solution for 10, 20, 40, 60, 80 and IOO sec. After 
treatment these grains were thoroughly washed 
with autoclaved distilled water to remove HgClz 
solution present on the surface of the grain. Four 
to five grains were then planted in petri plates 
containing culture media and incubated at  
28°C * I.  This experiment again was repeated for 
several times. 

Petri plates were kept under study and as soon 
as any fungus colony emerged from the grains it 
was isolated in culture tubes containing Czapek's 
Dox agar slants. Transfer and retransfer 
technique was applied for obtaining pure cul- 
tures.5 

For identification, several aspects of fungi like 
colour of colony, growth pattern, size and shape 
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MARINE FISH TREMATODES OF WEST PAKISTAN 

Part VU.-Ectenurus crenidensis n. sp. from Crenidens indicus Day, from the Karachi coast* 

Department of <oology, Universiy of Karachi, Karachi 32 

(Received February 24, 1971; revised May 22, 1971) 

Ectenurus crenidensis sp. n. is described from the gills of Crenidens indicus (Day), from the Karachi coast, West 
Pakistan. Ectenurus crenidensis is characterised by possessing (1) a transversely elongate, ovate or distinctly bilobed 
ovary, (2) a well developed shell gland, (3) small ovate eggs, (4) nearly symmetrical testes, (5) an elongate seminal 
vesicle, (6) an elongate pyriform sinus sac with a well developed sinus organ, (7) a compact mass of prostatic glands 
at the base of sinus sac, (8) a genital pore ventral to pharynx, and (9) vitelline tubes frequently extending into the 
ecsoma. Ectenurus crenidensis is the first species of the genus recorded from Pakistan and from the gills of a fish. 

Four species Ectenurus lepidus 2,6 E. lemeriensis,3 
E. tiegsi,s and E. virgula,' are known in the genus 
Ectenurus Looss, 1907. All are parasitic in the 
stomachs of fishes. Three other species,s original- 

[ ly described in Ectenurus, are now included in 
Uteroversiculurus Skrjabin et ~uschanskaja .~  Neither 
of these genera has previously been reported from 
Pakistan. 

During I 969- I 970, eleven specimens of Crenidens 
indicus Day, collected from the Karachi coast were 
examined for helminths. A new species ofEctenurus 
was recovered from the gills and is described herein. 

Description is based on permanent preparations 
of specimens fixed in a 70% alcohol-glacial acetic 
acid mixture (95 :5) and stained with borax carmine 
or  acetocarmine. Diagrams were made with the 
aid of a camera lucida; measurements are in mm, 
given length by width. 

Ectenurus crenidensis, sp. n. 

Host: Crenidens indicus Day; Location on host: 
Gills; Locality: Karachi coast, West Pakistan; 
Number studied: 15 (3 immature) from 3 hosts, 
I I hosts examined. Type specimens : Holotype, 
USNM Helm. Coll. No. 

Paratypes, USNM Helm. Coll. NO. 72 132 

Length I .6-2.4, greatest width 0.4-0.5 in 
acetabular or ovovitelline region, ecsoma 0.39- 
0.79 long. Preoral lobe o .08-0. I I long. Oral 
sucker o . I 1-0. I 4 x o . I 5-0. I 7. Pharynx ovate, 
0.05-0.08~0.05-0.07.  Esophagus 0.034-0.068 
long. Acetabulum subsequatorial, o .2g--0.34 x 
0.30-0.36; sucker ratio I :2-I :2 . I.  Ceca usually 
extend into ecsoma. Testes postacetabular, ovate, 
broader than long; right testis 0.07-0. I 2 x o .08- 
0.14, left o .68-0.10 x o .  10-0.12. Seminal vesicle 
a dilation of vas deferens, posterodorsal, dorsola- 

* Supported by research grants from the University of Karachi 
and Agricultural Research Council of Pakistan, Karachi. 

rounded or irregular mass of prostate glands 
surround vas deferens at base of sinus sac (Figs. 
IA, IB). Sinus sac elongate or pyriform (Fig. z), 
o . I 7-0.24 long; sinus organ well developed; 
genital atrium inconspicuous. Genital pore 
ventral, slightly posterior to oral sucker. Ovary 
irregular (Fig. IC), bilobed (Fig. IE), or trans- 
versely elongated (Fig. 2) , o . 10-0. I 2 x o .12- 
teral or lateral to acetabulum, o . I 7-0.19 x 0.06- 
o .  10. Vas deferens long, delicate. A compact 

Fig. 1 A.-Ectenurus crenidensis, sp. n., holotype, whole mount. 
B. Anterior genital ducts. C. Ovary and associated structures. 
D. Eggs. E. Ovary and associated structures of paratype 1. 
Figs. C and E are drawn to the same scale. 
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CRICONEMOIDES KAMALIEI n. sp. (CRICONEMATIDAE : NEMATODA) FROM 
SIND REGION 

Dejartment of zoology, University of Karachi, Karachi 32 

(Received August 24, 1971; revised February 1, 1971) 

Criconemoides kamaliei n. sp. is new to science having peculiar shape of the body, poorly marked anatomiasis and 
double rows of Gcytes. A revised key of its species is also given for further investigation of the new species. 

During survey of Malir area some nematodes 
of the genus Criconernoides were collected. These 
nematodes from Sind region were not studied 
earlier. 

The taxonomy of genus Criconemoides Taylor1 and 
Criconema Hofmanner and Menze12 creates some 
problems. Taylor separated these two genera 
on the absence of cuticular outgrowth. 

In Criconemoides body annules not divided into 
retroses in case of Criconema. Various forms des- 
cribed by various workers e.g. Fassuliotis and 
Guiran,3¶4 the worms appear to show intermediate 
forms, because only, variable charater is the 
presence or absence of cuticular outgrowth. 

In Criconemoides four sublateral lobes are present 
in face view, which is an additional character. 
I t  is difficult to place it into new genus, because 
the larvae of Criconemoides contain scales and spines 
and these points suggest that Criconemoides have 
neotinic forms that Criconema which attains sexual 
maturity at an early stage of evolution and retained 
scales or spines that were shown by some larvae of 
Criconemoides. 

Some of the newly described species by 
Kirajnovas were three of the genus Ogma and seven 
from genus Criconema. Chitwood6 converted first 
three into genus Criconema and seven species 
described by Kirajnova in genus Criconema to 
genus Criconemoides. 

I t  is interesting to note that Hojlolaimus zavadskii 
described by Tulaganov' resemble closely Gri- 
conemoides jarvum. RaskiB has transferred it in genus 
Criconemoides zavadskii. Most of the specimens 
were not available for comparative studies, but 
descriptions and illustrations provide sufficient 
morphological basis to distinguish the species of 
Criconemoides in Pakistan. The name of the species 
is given in honour of Dr. Ahmad Kamal, Director 
of PCSIR Laboratories, Karachi. 

Criconemoides kamaliei n. sp .  

FemaleL, 0.68mm; a=Io.2;  b=6.3; c=14.3 
v=go% ; spear 102 p. Female (holotype) L=o .gl 
mm; a=18.9; b=6; c=17.8; v=87.6%; 
spear= I I 2 p. 

Body of the killed specimens curved slightly. 
Head not offset, labial disc elevated and second 
annule slightly large in comparison to first one. 
Well-marked irregularities on margin; first two 
annules not retrose while third annules is largeer 
than the second, retrose small; sublateral lobe 
Dresent. , ~~ - -  

Spear 102-1 12 p, spear base about 16 p, extending 
up to the 10th body annules. Oesophagus about 
0.108 mm. Excretory pore is situated in 28th 
annule from the anterior region and total number 
of the annules about 80 retrose. Anastomiasis 
poorly developed. Arnphidal aperture well 
marked. Vulva situated at  10th annule like 
transverse slit, corresponding less than half of 

*Now at PCSIR Laboratories, Karachi 39. Fig, 1.-Head region showing guiding ring. 
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DIGENEA O F  PAKISTAN FRESHWATER FISHES I. HAPLORCHOIDES SINDICUS 
N. SP. (FAMILY: CRYPTOGONIMIDAE) FROM THE INTESTINE O F  MYSTUS AOR 

(HAM.), SUKKUR, WEST PAKISTAN 

S.S.H. RIZVI,* 

Government Degree College, Sukkur, Sind 

(Received December 30, 1971) 

A new species Haplorchoides sindicus n.sp. (Family: Cryptogonimidae) has been recorded from the intestine of 
Mystus aor (Ham.) of  the Indus river, Sukkur, West Pakistan. The new species resembles closely H .  attenuatum 
(Srivastava, 1935) obtained from the same host. 

Forty-five specimens of Haplorchoides sindicus n. sp. 
were found in the intestine of a freshwater fish 
Mystus aor (Ham.) from the river Indus at Sukkur 
(Sind) in the month of October, 1969. The 
parasites appear to be common as out of fourteen 
fish of 35-70 cm in length examined eleven were 
infested with the worms. 

Materials and  Methods 

Live parasites were collected from the intestine 
of the fish and were kept in cold tap water to relax 
and die. After they have died, the worms were 
fixed and stored in alcohol-formol-acetic solution. 
The specimens were stained in Horen's trichrome 
and cleared in methyl salicylate for the study of 
general morphology and anatomy. Glycerine- 
jelly preparations of some worms were made to 
study the chitinous structures of gonotyl. Ten 
stained parasites and as many worms in glycerine- 
jelly were selected for sketches and measurements. 

Haplorchoides sindicus n. sp. 

I t  is a small delicate elongated parasite with 
anterior + part more flattened dorsoventrally than 
the remaining 213 of the body as seen in Fig. 2. The 
anterior part is more or less like the handle of a 
coat-brush (Fig. I )  in shape with a ventrally bent 
tip. The whole body of the worm is covered with 
backwardly directed spines. The body measures 
I .05-I .23 mm in length and 0.15-0.16 mm in 
breadth. 

The oral sucker is subterminal, dimensions 
o .o36-o. 047 x o .o50 mm. I t  encircles a pocket- 
shaped mouth which leads into a long pre-pharynx, 
length O .  I 33-0.249 mm. At the end of pre- 
pharynx a muscular pharynx, dimensions 0.036- 
o .o42 x 0.026-0.030 mm, is present. Behind the 
pharynx a long oesophagus, length 0.106-0.168 
mm, is placed. The ratio of the length of oe- 
sophagus and pre-pharynx is I : I .  3-1 : I .5. The 
oesophagus bifurcates slightly in front of the middle 

*Present address : Government College, Larkana, Sind. 

of the body into two intestinal caeca which end 
blindly about o.  168 mm away from the posterior 
end of the body. 

The excretory bladder is a Y-shaped sac opening 
at the posterior end of the body by a terminal 
aperture. 

There is one oval testis, dimensions 0.104- 
o . I 33 x o .o66-o. I 16 mm, lying behind the re- 
ceptaculum seminis at a distance of 0.675-0.0855 
mm from the anterior end. The seminal vesicle 
is situated behind the genital sac slightly on the 
left side of the body at a distance of 0.420-0.600 
mm from the anterior end. I t  is dorsally placed 
and bipartite, the anterior lobe is large, dimen- 
sions o .og3-o . I 16 x o .o87-0. I 33 mm and the 
posterior lobe is small, dimensions o .073-. IOO x 
o .050-0.116 mm. The ejaculatory duct arises 
from the anterio-dorsal angle of the anterior lobe 
of the s. vesicle and opens on the left side of the 
genital sac, length 0.033-0.042 mm. The genital 
sac is globular lying in between the two intestinal 
caeca slightly overlapping the right one. It is 
situated a t  a distance of o .286-0.464 mm from the 
anterior end and opens to the exterior ventrally 
at  genital pore, diameter 0.040-0.042 mm. It 
encloses gonotyl bearing about 40-45 minute 
chitinous spines varying in length from the size 
of a dot to a rodlet, length o . o I 7 mm, arranged 
more or less in a circle around the genital pore. 
When a complete spine is in view it appears like a 
beaded or serrated rodlet but when only head is 
fucussed it looks like a minute denticle or arrow 
head as seen in Fig. 4. 

The ovary, diameter o .066-0.080 mm is glo- 
bular and ventrally placed (Fig. 2) slightly behind , 
the middle of the body at  a distance of 0.525- j 
0.750 mm from the anterior end. The thick 
walled receptaculum seminis, dimensions 0.070- 
0.150 x o .033-0.116 mm, is oval shaped and lies 
in the dorsal region of the body behind the ovary. 
The vitellarian glands are scattered dorsally and 
laterally in the form of patches of small follicles 
from behind ovary and receptaculum seminis to 
the first half region between the hind end of testis 
and excretory pore. The follicles show concentra- 
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EFFECT OF POST-TREATMENT TEMPERATURE ON THE TOXICITY OF PETKOLIN 
TO SUSCEPTIBLE HOUSEFLIES, MUSCA DOMESTICA L 

S.M. MURTUZA, SHAKIRA WAHEED and S. N. H. NAQVI 

PCSIR Laboratories, Karachi 39 

(Received March 4, 1971) 

Laboratory-reared (PCSIR strain) houseflies, Musca dornestica L., were treated topically with 1.2 pl acetone 
solutions of Petkolin, DDT and Heptachlor and held at the post-treatment temperatures of 10,25 and 40°C for 48 hr. 

With Petkolin and Heptachlor there were significantly higher mortalities at 40°C whereas in the case of DDT the 
highest mortality was recorded at 1O0C. 

The effect of temperature on the toxicity of 
insecticides particularly the effect of post-treatment 
temperatures has been studied by several workers 
including Dustan1 on DDT; Evans et a1.2 on 
Diazinon and Lindane; Guthrie3 on DDT, Pyre- 
thrum, Lindane, Aldrin and Dieldrin; Chevalier4 
on Pyrethrum; Hoffman and Lindquists on DDT, 
Methoxychlor, Heptachlor, Parathion, Chlora- 
dane, Dieldrin and Toxaphene; Lindquist et ~ 1 . ~  
on Pyrethrum and DDT; Hoffman et al.7and Fan 
et aL8 on DDT; Klingerg on rotenon; EaglesonIO 
on Lethane; Potter and Gillham" on lauryl 
thiocaynate, nicotine and DNOC and Ellisor 
and Blair12 on arsenic and fluoride compounds. 
Some of the insecticides possessed 'negative coeffi- 
cients' of action with temperature i.e. they were 
more toxic at  low temperatures than at  high tem- 
peratures, while others possessed 'positive coeffi- 
cients' and were more toxic within certain limits 
with increasing temperatures. Compounds belong- 
ing to the first category include DDT, DDD, 
Pyrethrum and Methoxychlor while those having 
the 'positive coefficients' include Aldrin, Dieldrin, 
Heptachlor, Toxaphene and Parathion. 

The purpose of the present study was to establish 
the effect of post-treatment temperatures on the 
toxicity of Petkolin13 applied topically to suscep- 
tible houseflies, Musca dornestica L. (PCSIR strain) 
in the laboratory. Two insecticides of known 
temperature coefficients namely DDT and Hepta- 
chlor, each having a different coefficient of action 
with temperature, were also evaluated simulta- 
neously with Petkolin. 

Materials and Methods 

Adult houseflies (3-4-day old) reared14 in the 
insectary were used throughout the experiment. 
In all tests flies were given topical applications of 
acetone solutions of technical grade Petkolin 
0.75% DDT o .og% and Heptachlor 0.0075%. 
The above dilutions produced (statistically speak- 
ing) 50% f 5% mortalities of houseflies after 24 hr 
at the laboratory temperature. 

Flies anesthetized with COz were given I . 2p1 
solution of each insecticide with a micrometer 

syringe outfit calibrated to deliver I .  2 pl drop 
which was placed on the thorax of each fly. For 
each insecticide IOO flies in 5 replications were 
exposed to the measured quantities of the che- 
micals for evaluation at one temperature. The 
treated flies were placed in mason jars measuring 
5" x 4" in which cotton pads soaked in 10% glucose 
solution had been kept. The mason jars were 
covered with screw-capped lids whose metallic 
discs had been removed and replaced with fine 
wire netting to allow circulation of fresh air. 

The treated flies were subjected to one of the 
three temperatures for a period of hr. The 
temperatures were regulated at 10,25 and 40°C. 
The first and the last temperatures were regulated 
in two temperature-controlled cabinets while the 
temperature of the air-conditioned laboratory in 
which the treatments were given was adjusted at  
25°C showing a variation off2"C. During the 
post-treatment period the relative humidity of the 
air-conditioned laboratory varied considerably 
whereas that of the two temperature controlled 
cabinets was between 7 0 4 0 %  R.H. Acetone 
check and a control were also kept at the three 
temperatures with each set of the experiment which 
was repeated 5 times. 

The treated flies were removed from the tem- 
perature controlled cabinets after 24 and 48 hr and 
the number of dead and moribund flies was count- 
ed. The counting was done as quickly as possible 
and the jars were returned to the respective 
cabinets within 5-7 min. During this interval 
new cotton pads freshly soaked in the glucose solu- 
tions were put in place of the previous ones. The 
percentages of dead and moribund flies were deter- 
mined separately after 24 and 48 hr in all the cases 
and were corrected by using AbbottsTs formula. 

Results and Discussion 

The percentages of dead and moribund house- 
flies and the temperature coefficients of the three. 
insecticides after 48 hr have been presented in 
Table I .  

The results showed that the toxicities of the- 
three insecticides were influenced at different 
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THE PERSISTANCE OF PETKOLIN RESIDUES MEASURED BY BIOLOGICAL METHOD 

ISHTIAQ ALI KHAN, SALMA RASHID and S.N.H. NAQVI 

PCSIR Laboratories, Karachi 39 

(Received January 14, 1970; revised January 15, 1971) 

The recovery of Petkolin residue on cotton plant leaves was determined by bioassay method. Emulsions of 
1, 1 .5 ,2  and 3% Petkolin were sprayed on cotton leaves at the rate of 1 ml per leaf. Leaves from each concentra- 
tion were picked 24 hr, 72 hr and 1 week after the treatment. Extractions were done in acetone-and the extracts 
were tested against larvae ofAedes aegypti (L) according to WHO method. From 1, 1.5, 2 and 3% Petkolin emul- 
sion sprays, respectively 7, 8, 10 and 11 % of the sprayed Petkolin after 24 hr;  4, 4.3, 4 .8  and 6% of the sprayed 
Petkolin after 72 hr and 2, 2.5, 2.9 and 3.3% of the sprayed Petkolin after 1 week was recovered. It was found 
that Petkolin is a short-lived insecticide and rapidly looses its residual effect. 

Petkolin (petroleum-based insecticide1) tested 
in the laboratory2-4 and in the fields-8 has been 
found effective against a number of pests. Deter- 
mination of its residual effect by spectrophoto- 
metric method has been done on cotton leaves.9 
In the present studies a bioassay method has been 
used to determine Petkolin residues on cotton 
leaves up to I week after the treatment with 
Petkolin emulsion. In this method mosquito 
larvae were confined in aqueous suspensions of 
extract of plants treated with Petkolin. 

Material and Method 

Four different concentrations I ,  I .  5,2 and 3% 
emulsions of Petkolin (100% E.C.) were prepared 
in water by shaking to spray on the upper side 
of the cotton leaves in the field at 85-g5OF and 
7040% R.H. Four different plants were selected 
one for each of the four different concentrations. 
Seventy-five cotton leaves almost of the same size 
were taken from the middle portion of each plant 
for the spray of each concentration. On each 
leaf I ml emulsion was carefully sprayed by a De- 
Vilbiss atomizer in order to minimize the wastage 
of emulsion. A fifth plant was kept as control on 
which no insecticide was sprayed. Twenty-five 
leaves from each plant were picked at random 
after 24 hr, 72 hr and one week respectively as 
post-treatment samples. At the same time 25 
leaves from the control plant were also picked at 
random to prepare untreated extract for check. 
All the 25 leaves treated with one concentration 
were cut into small pieces (2 x 6 mm approx). with 
scissors and put into 125 ml of acetone in glass- 
stoppered flask (in order to prevent evaporation) 
for 24 hr for extraction. After 24 hr the material 
was filtered through Whatman filter paper No. I .  

The filtrate was then evaporated to 30 ml over a 
hot plate and filtered again before testing. After 
filtration each paper was washed with I ml of pure 
acetone in order to extract any Petkolin residue 
left on the filter paper. These extracts were tested 

for toxicity to early 4th instar larvae of Aedes aegyPti 
(L) reared in these Laboratories.Io The method 
described in the WHO Test Kit was followed.I1 
According to this 20 larvae were placed in each 
beaker containing 250 ml of water and aliquots of 
the extracts of leaves. After 24 hr mortality was 
observed. The tests were started from I ml 
quantity of 24 hr extract and was gradually in- 
creased to I .  5 ml of 72 hr extract and 3 ml of one 
week extract, in order to get atleast 10% mortality 
with lowest concentration i.e. I % Petkolin residue 
extract. These volumes ( I  .o, I .5 and 3 ml) 
for each concentration were decided after pre- 
liminary testing as standard for all the four con- 
centrations because below this dose mortality was 
not appreciable. Testing experiments were re- 
peated 10 times against the 4th instar mosquito 
larvae and the experiments were always run in 
duplicate thus making the total number of experi- 
ments as twenty. From the results obtained the 
average mortality of the 10 close readings was cal- 
culated and S.D. values were also calculated 
(Table I). 

Preparation of Standard Curve.-After the experi- 
ments were completed a standard curve was pre- 
pared to calibrate the method. Twenty five 
untreated leaves of cotton plants were selected 
from the middle portion of the plant when condi- 
tions of temperature and humidity were the same 
as during the experiments at the P.C.S.I.R. experi- 
mental field. These leaves were cut into pieces 
and placed in a stoppered flask-containing 125 ml 
of acetone for extraction. After 24 hr it was 
filtered and I ml of technical Petkolin (100%) was 
added to the filtrate which was then evaporated to 
30 ml as in the case of treated extracts. Dilutions 
of this extract were prepared to contain 1-15 
p.p.m. Petkolin. These dilutions were tested 
according to the method described above. From 
the statistically analysed dosage mortality data a 
standard curve was drawn on log paper (Fig. I). 
The mortality in the control was not more than 
3-5% at  any count. 
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PRESERVATION OF CITRUS FRUITS WITH FUNGICIDAL WAX EMULSION 

IPTIKHAR ALI SHAIKH, M.Y. IKRAMUL-HAQ, S. MAQSOOD ALI, A.F.M. EHTASHAMUDDIN and M. ASLAM 

PCSZR Laboratories, Lahore 16 

(Received October 5, 1971) 

A fungicidal wax emulsion (Furitex) developed in these Laboratories was examined in detail with regard to its 
suitability for applying to oranges for extending their storage life. Changes in moisture, total sugar and reducing 
sugar contents, brix, acidity, vitamin C and respiration rate were determined after treating the fruits with Fruitex, 
alongwith the control (untreated) fruits. These were found siginificantly different from those of the treated lots 
and demonstrated the delaying effect of the ripening process in Fruitex-treated lots. Spoilage of fruits due to mould 
growth was found to be less in treated lots as compared with untreated lots. Organoleptic evaluation of fruits 
showed no significant difference between appearance, taste and differently treate fruits. 

Citrus fruits are a major fruit crop of West 
Pakistan, the annual production in West Pakistan 
being 4,6o,ooo t0ns.I A large crop of fruit is 
spoiled due to desiccation and mould growth. 
The sltuation is further deteriorated due to picking 
and transportation. Wax emulsions have been 
used successfully in other countries2-4 for extending 
the storage life of citrus fruits. The well-known 
composition rely on carnauba wax and certain 
germicidelbactericides, both of which are not 
available in the country. Research, therefore, 
was undertaken at these laboratories to develop 
wax emulsions based entirely on indigenous ma- 
terials and the laboratories have been successful in 
developing a products and which has now being 
marketted under the trade name of Fruitex. 

Material and Methods 

Six hundred 'maltas' (sweet oranges) purchased 
from the local market were water-washed and air- 
dried. They were divided into three lots of 200 

fruits each. The first lot was treated with 6% 
wax emulsion, i.e. 6 parts of emulsion base dis- 
solved in IOO part of water, the second lot was 
treated with 3% wax emulsion and the third lot 
was kept as control. The wax treatment consisted 
of dipping the fruits in the emulsion for ca. I min 
followed by airdrying at ambient condition. 
Each of these lots was further subdivided into two. 
One lot being kept at  50-55OF and R.H. 52 .go%, 
and the other at  63 f I OF and R.H. 90%. 

The weight of each lot of fruits was noted at 
weekly intervals and the percentage loss of mois- 
ture calculated. The juice of maltas from each 
lot was then expressed in an electrically operated 
juice-expressing machine and analysed for brix, 
total sugars, reducing sugars and acidity (expressed 

as citric acid), according to AOAC/methods6 
and vitamin C according to Barkat et al.7. The 
values for acidity and vitamin C content were also 
corrected for changes in brix due to storage accord- 
ing to the following formula: 

V X  initial brix 
Corrected value= 

observed brix 
where V stands for observed values of acidity i.e. 
mg of citric or mg of vitamin C per IOO ml juice. 

Respiration rate was measured by continuous 
current method, the COz evolved was absorbed in 
KOH which was subsequently titrated against 
standard HzS04. The results were expressed as 
mg COz evolved per kg of fruitslhr. 

Spoilage Due to Mould Growth.-The total number 
of fruits spoiled as a result of mould growth in all 
the lots was noted after the end of the experimental 
period of 5 weeks. 

In another experiment, properly washed oranges, 
450 in all, were divided into 2 lots of 225 oranges 
each. Fruits of one lot were deliberately damaged 
by rubbing on abrassive stone peeler. Fruits of 
both the damaged and undamaged lots were then 
inoculated with the mould spores found respon- 
sible to cause spoilage. These moulds, which 
formed green, bluish-green and black conidia were, 
in fact, isolated from spoiled/infected fruits. The 
green and bluish-green moulds belonged to Peni- 
cillium and the black was a species of Alternuria. 
For inoculation the fruits were dipped in the sus- 
pension of the spores in water. The inoculated 
fruits were air-dried and each lot was further 
divided into lots of 57 fruits each which were then 
separately treated (Chart I) 

The fruits of the different lots were then stored at 
room temperature (60f 5°F) and at ca. 90% 
R.H. 
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PECTIN EXTRACTION FROM ROSELLE SEPALS 

Effect on the Quality of Pectin During Storage of Dehydrated Sepals 

RIAZ AHMAD RIAZ and RIAZ-UR-RAHMAN 

Department of Food Technology, 
West Pakistan Agricultural University, Lyallpur 

(Received September 30, 1970) 

Roselle (Habiscus sabdartya L.) thrives well in our conditions. In this investigation the effects on recovery and 
quality of pectin extracted from dehydrated sepals of Roselle during six month's storage at ambient temperature are 
studied. 

There is a great need for surveying economical 
and stable sources of pectic materials. One of the 
cheap and rich sources of pectin is sepals of roselle. 
The fresh sepals, which are highly perishable, 

1 if used for production of pectin, can be utilized 
only during the season. Different processing and 
storage treatments have varied effect on the quality 
and stability of pectin extracted from plant tissues. 
In order to save such material from deterioration, 
dehydration is one of the methods for preserving 
pectic substances. Keeping the importance of 
pectin in view, roselle sepals were dehydrated 
by Riaz and   ah man.^ The dried sepals were 
stored at  ambient temperature to see the effect on 
quality of pectin during subsequent extractions. 

In a study made by Shepherd and Graham7 
it was found that dried citrus peel was stable when 
stored at  70°F but degraded at an elevated storage 
temperature of 100°F. While illustrating the 

, various factors affecting the grade of apple pomace, 
Dryden et a1.' observed that as the drying tem- 
perature decreased from 230 to 1g4'F, the grade of 

, dried pomace increased. Pomace, which was 
allowed to stand at  room temperature before 
drying, lost 40% grade after I day, about 50% 
after 2 days and more than 60% after 3 days. 

There occurred a very little change in pectin 
recovery as well as quality of dehydrated guavas 
stored at  57OF for 4 months as observed by Pruthi, 
Mookerji and La1.s Much higher loss occurred 
in quality of pectin in the dehydrated product 
stored at 37OC during storage period. 

Chaliha, Barua and Siddappal investigated the 
effect of time and temperature of storage on re- 
covery and quality of pectin from dried peel and 
pomace of the Assam lemon. I t  has been re- 
ported that on storage of 6 months at 35OF and 
85OF, the recovery and quality of pectin were not 
affected. During storage, there was a decrease in 
methoxyl content and the jelly grade of pectin 
extracted from the dried materials when stored at 
98°F. 

Kertesz et a1.4 studied storage behaviour of 
powdered dehydrated cranberries for its jelly 

forming ability. The storage stability was 
measured by sag measurements made on the jelly 
under standardized conditions. In powdered 
cranberries containing less than 4% moisture, 
there was little deterioration in the jelly forming 
ability and jelly firmness within one year's storage 
at  90°F. The increase in the moisture content 
above 4% or the storage temperature above 100°F 
resulted in rapid deterioration within much shorter 
t irne . 

Experimental 

Roselle (Hibiscus sabdarzffa L.) grown at  the 
Experimental Farm in the Plant Breeding and 
Genetics Department, West Pakistan Agricultural 
University, Lyallpur for introduction of a new 
fibre crop in Pakistan was used for this study. 

Fully mature sepals of roselle after blanching in 
steam at 180°F for o, 2 and 4 min respectively were 
dehydrated in the cabinet type dehydrator at a 
starting temperature of 180°F and finishing tem- 
perature of 140°F. The dried sepals were packed 
in polyethylene bags and stored in friction top tin 
containers at room temperature. The methods 
described by Riaz and  ahm man^ were followed for 
the chemical characterization of total pectic sub- 
stances in the tissues, yield and quality of pectin 
extracted from dehydrated sepals at  different 
intervals during six months storage at room tem- 
pera ture. 

Results and Discussion 

Effect on Marc Quality 

During a six months storage period room tem- 
perature varied with the season. At different 
intervals during storage marc (alcohol insoluble 
solids-AIS) was prepared from dried sepals and 
was evaluated for yield, anhydrouronic acid 
(AUA), percent esterification and acetyl contents 
(Table I .). 

The yield of marc prepared from sepals dehy- 
drated by blanching in steam for various periods 
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CYCLIC HYDROCARBONS IN A LOW TEMPERATURE COAL-TAR 

S. SHAUKAT HUSAIN RIZVI * and M. VAHRMAN~ 

Department of Chmistry, The City University, London, U.K. 

(Received January 23, 1971) 

Stepwise extractions with various strengths of H2S04 of an aromatic hydrocarbon fraction from a low tem- 
perature coal-tar, and examination of the subfractions, confirmed the presence of alkylated monocyclics and bi- 
cyclics, and of olefinic structures, and pointed to the presence of alk~lated cycloaromatic hydrocarbons of higher 
average molecular weight than the rest, and ofbenzenes having long alkyl side-chains. C 

Aromatic hydrocarbons containing one to six Fraction b was prepared from 300 g of a low- 
rings, mainly alkylated, are invariably found in temperature tar (made by the Rexco process4) 
low temperature tars from bituminous coals; by means of column chromatography on silica gels 
alkylated benzenes and naphthalenes   red om in ate. I of the light petroleum solubles in 500 ml of solvent 
A few more highly hydrogenated ring structures (column, IOO cm x 94 mm). 
have been found, e.g. tetralins. Hydrogenated The characteristics of fraction b (two separate 
naphthalenes with unsaturated side-chains are also samples) are given in Table I .  

probably p r e ~ e n t . ~  
The main difficulty in systematic work on these 

hydroaromatics is the relatively small amounts 
of them occurring in the aromatic hydrocarbon 
fractions isolated, making identification difficult. 
A means of separating a concentrate of these com- 
pounds would be a great asset, enabling further 
detailed identification to be done. I t  seemed un- 
likely that column chromatography or solvent ex- 
traction could achieve this, because their proper- 
ties, especially in the higher molecular weight range, 
would probably not be sufficiently different from 

the aromatic hydrocarbons occurring with them. 
In the present work, a chromatographic fraction, 

known to consist mainly of alkylated mono and 
bicyclic aromatic hydrocarbons was reacted with 
sulphuric acid of various concentrations to see 
whether it was possible to effect a subdivision into 
materials of different degrees of aromaticity. 

I t  was not to be expected that clear-cut separa- 
tions of different types would occur under different 
conditions of s~lphonation, for even the degree of 
alkylation of aromatic rings may affect the reaction. 
Thus, for example, tri-and higher-alkyl benzenes 
react with concentrated sulphuric acid a t  room 
temperature, but most mono-substituted deriva- 
tives do n0t.3 However, it was hoped that, as a 
minimum, molecules containing olefinic side-chains 
and those compounds having more highly hydro- 
genated rings than the rest might be separated 
under appropriate conditions. 

2. Sulphuric Acid Treatment 

(a) 85% HzS04.-1 g of fraction b was dissolved 
in 50 ml light petroleum (40"-60°C) and extracted 
three times with 20 ml of the acid; the extracts 
were shaken with light petroleum (25 ml portions). 
The total light petroleum solution was reduced 
in volume to 10 ml by distilling off solvent, and 
rechromatographed on silica gel. In the two 
samples taken, only I .o% and 0.6% reacted with 
the acid, the materials unreacted having n % = 
I .5475 and 1 .5480. Thus fraction b had virtually 
no reaction with 85% HaS04. 

(b) 98% HaS04.-Similar experiments were 
done on two 2.7 g samples of fraction b, using 
four portions of acid, one of 40 ml, and three af 
10 ml each. The characteristics of the unreacted 
portion, (mean of two determinations) , fraction 
BI, are shown in Table 2. 

(c) Activated HzS04.-This was prepared by 
dissolving phosphorus pentoxide in 98% HaSO, 
until some was left undissolved. 5-6 g portions of 
fraction b were dissolved in 80 ml light petroleum, 
immersed in ice, and shaken mechanically until 
cold. The acid (130 ml) was run in gradually, 
and shaking continued fbr 30 min. The separated 
acid sludge was washed several times with light 
petroleum, the combined solutions of petroleum 
then being washed with a saturated solution of 
sodium chloride, reduced in volume to 30 ml and 
chromatomavhed as before. 

Experimental The uGeacted materials from two experiments. 
were colourless mobile liquids. The average 

1.  Preparation and Chdsacterisation of Starting Ma- characteristic of the samples, B4, are given in 
terial, Aromatic Fraction b Table 2. 

*Now at Fuel Research Division, PCSIR Laboratories, 3. Examination ofFractions 
Karachi. 

 NOW at D~~~~~~~~~ of chemistry, university of D~~~~ The following determinations were carried out: 
Salaam, Tanzania. refractive index, density,% carbon and hydrogen. 
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MAGNESITE OCCURRENCE IN HAZARA DISTRICT I 
MUHAMMAD ASHRAF, RLAZUL HAQ, M.H. QURESHI and F.A. FARUQI I 

PCSZR Laboratories, Lahore 1 6 I 
(Received July 1, 1970) 

Magnesite occurs as three lens-like bodies near Sherwan (Hazara) in the Abbottabad Formation of Upper Paleo- 
zoic system. Total length of two outcrops is around 900 ft and width about 150 ft. The third outcrop is 150 fi. 
long and 20 ft wide. The deposit is probably hydrothern~all~ metasomatized type. The properties of the mag- 
nesites were determined by utilizing microscopic, chemical, X-ray diffraction and differential thermal techniques. 
The conclusion drawn from the results obtained is that ores are fairly rich in magnesite with some minor impurities 
such as calcite. hematite, clay, siderite, quartz and limonite. 

The magnesite deposit occurs in the Kumhar 
and Kulhar Khetar villages of Sherwan area, 
Abbottabad Tehsil (Survey of Pakistan topographic 
sheet No. 43 F/4). The outcrops are approach- 
able by a 2-3 miles good trail from either Gadda, 
Sandho Gali and Sherwan on Abbottabad- 
Sherwan unmetalled fair weather road. The 
magnesite bearing area is covered by (longitudinal) 
grid Nos. 130-134 and (latitudinal) grid Nos. 
I 745:' 770. The Kulhar Khelar deposit occurs 
a t  grid Nos. 1220-1700. 

Previously general geology of Hazara area 
including the project area was discussed by 
MiddlemissY1 Wadia,2 Khan et a1.3 and Ali et al.4 
However, nobody has reported magnesite oc- 
currence except Siddiqui et al.5 who while inves- 
tigating for iron-free dolomite, came across good 
quality magnesite embeded in dolomite. 

Present work is a continuation of work by 
Siddiqui et al. who briefly described the geology 
and partial chemical composition of the magnesite. 
In the present project chemical and mineralogical 
properties of the magnesite have been worked out 
by microscopic, chemical, differential thermal and 
X-Ray diffraction techniques. 

Geology and Probable Origin.--The rocks exposed 
in the area around Kumhar and Kulhar Khetar 
belong to Hazara Slates and Abbotabad formation 
of Palaeozoic age. The Hazara Slate consists 
of quartzose schist, shale and phyllites. The 
Abbottabad formation overlies Hazara Slates 
unconformably and consists of dolomites, sand- 
stone and limestone. The magnesite presence in 
Abbottabad formation was first reported by 
Siddiqui et a1.s 

The magnesite deposit is found embeded in light- 
grey to grey dolomite and dolomitic limestone 
in the form of lens like bodies. I t  is white and at 
places greyish and occasionally brownish patches 
are seen in it. It  is coarse grained and has an 
appearance of a crystalline limestone. The mag- 
nesite is thick bedded with 4-8 ft lamellae. The 
surrounding dolomite is thin to thick bedded. 
The thin lamellae is 2-6 in thick. The bedding 
of both dolomite and magnesite is almost same. 

The dolomite bed has 285"E strike bearing and 
dip 62" NNW, while magnesite bed has 282"E 
strike bearing and dip 69" NNW. The dolomite 
is grey and magnesite is white to light grey. The 
magnesite body is highly joined and fractured. 
There are three exposures of magnesite, two of 
them near Kumhar and one near Kulhar Khetar. 
The length and thickness of one of the Kumhar 
outcrop is 400-500 ft and 145-150 ft respectively. 
The other outcrop has more or less same dimen- 
sions. The Kulhar Khetar exposure is 150 ft 
long and 20 ft wide. This outcrop has about the 
same strike dip as the other two outcrops at  
Kumhar. On the basis of these factors. Siddiqui 
et al, calculated magnesite reserves of the three 
outcrops to ten million tons. 

The genesis of magnesite in this area was pre- 
viously described by Siddiqui et al. to the pro- 
gressive replacement of limestone or dolomite by 
MgC03 through hydrothermal solutions yielding 
the crystalline variety of magnesite. In authors' 
view the crystalline limestone which escaped dolo- 
mitization was already present as lenses in 
dolomite and latter the hydrothermal solutions 
coming after nearby Mansehra granite crystalliza- 
tion, as in the Grenville area. QuebicY6 selectively 
attacked the crystalline limestone and metaso- 
matically replaced Ca by Mg. Moreover, the 
contact of magnesite and dolomite is quite sharp 
which is confirmed by analysing chemically both 
dolomite and magnesite (Table I )  from both 
sides of the contact. This shows that metaso- 
matism is selective and is confined to coarse grained 
limestone parent rock. I t  is also seen in the field 
that both dolomite and magnesite have the same 
bedding and tectonic history as it is shown by the 
following bedding and joints pattern: 

Bedding 
Joint JI 

,, J. 
,, 5 3  
,, 54 

Magnesite 

282"E/6g0NNW 
60°E/600SE 
16o"E/6o"W 
188"E/75"W 
I I O " E / ~ ~ ' S W  

Dolomite 

285"E/62"NNW 
55"E/63"SE 

I 60°E/62"W 
146"E/67"W 
6 I "E/54"SE 

* .* 
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Brucite bearing serpentine rocks are located at an aerial distance of 5 miles north of Hindubagh and extend 
from the village Khazina to the west of the village Telri Muhammed Jan. Brucite is of fairly good quality and 
suitable for the production of the magnesium chemicals as well as for use in building materials. 

It has been upward trend in Pakistan to sub- 
stitute imported chemicals by manufacturing 
chemicals from indigenous raw materials. Mag- 
nesium salts are being imported in large quantities 
for use in rubber and pharmaceutical industries. 
Although good quality magnesite is available in 
Pakistan, which could serve as a raw material for 
the manufacture of these chemicals, yet the pre- 
sently known deposits do not appear to be adequate 
to meet the growing demand of the magnesium 
chemicals within the country. In view of the 
fact that a sufficiently large deposit of brucite is 
available in the Hindubagh area, as is suggested 
from the geological investigation of these deposits 
undertaken as part of this study, it appeared worth- 
while to investigate the use of brucite in the manu- 
facture of these chemicals. The present investiga- 
tion consists of: (a) the geology and the extent 
of the brucite deposits available in the Hindubagh 
area, and (b) the composition and the possible 
uses of brucite in the manufacture of magnesium - 
chemicals. 

General Geology 

Brucite bearing serpentinite rocks are located 
at  an aerial distance of 5 miles north of Hindubagh 
and extends from the village Khazina to the west 
of the village Telri Muhammed Jan. Sedimentary 
and ultrabasic intrusives are the common rocks 
of the area. The ultrabasic intrusions extend 
more than 4 miles in approximately ENE-WSW 
i.e. in the direction of the strike of the country 
rock. Apparently these deposits have not been 
properly studied so far; some earlier workers1 have 
indeed worked on the identification of this mineral 
which apparently was referred to them by Geolo- 
gical Survey of Pakistan as an asbestos mineral. 
This work, however, is essentially an identification 
work and has been undertaken on perhaps random 
sample and as such is not very helpful in the 
evaluation of this mineral. For this reason it 
seemed desirable to study both the geology and 

chemistry of these mineral deposits and their 
possible utilization. 

Fractures and fissures in the serpentinite rocks 
have developed irregularly and are scattered in the 
whole rock mass. In the fissures and fractures the 
fibrous variety of the brucite mineral has developed. 
The thickness of the brucite fillings (veins) varies 
from 1-4 in. It has been noted that the thick- 
ness of the brucite veins varies inversely with the 
distance between the fractures. 

Mineralization of brucite has been controlled by 
the spacing in fracture system, when the spacing is 
closed then there is a maximum development of 
brucite is minimum. 

The thickness of brucite in no case exceeds 4 in. 
In whole of the area the upper part of the ser- 
pentinite is weathered and covered with a layer 
of its own weathered materials. 

Brucite found in serpentinite rock is mostly white 
but some brownish white varieties are also found. 
The brucite fibres are about 1-4 in long. The 
veins are comparatively short and discontinuous 
spreading in all directions and forming a network 
in the rock mass. It is estimated that the brucite 
constitutes about 6% of the serpentinite rock in 
central part of the depsit from where channel and 
bulk samples have been collected. 

The fibrous nature and whiteness of brucite 
helps in distinguishing and separating it from the 
enclosing rock mass. Brucite closely resembles 
with amphibole asbestos in appearance. I t  has 
also been observed during the field work that at 
some places brucite disappears with the develop- 
ment of massive white magnesite. 

The brucite occurs as small veins scattered in 
serpentinite rocks. The nature of deposits makes 
it difficult to calculate the reserves accurately. 
An attempt has been made to calculate the ap- 
proximate reserves of the deposits in which volume 
tonnage factor has been taken as 18 ftflton of the 
volume of serpentinite rocks. 
Total of the serpentinite rock/ 

foot depth 10,151,360 fta 
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A comprehensive study is made on the preparation and use of the various green colours, having different 
shades. Optimum conditions and composition have been established for stains as well as glazes. The  stains have 
been studied for use as under-glaze, over-glaze and also as in-glaze stains. The  colours can be applied at various 
temperature ranging from 900-1200°C. 

The use of ceramics stains has continued to 
increase, and the range of the colours widened due 
to intensified research and development. This 
investigation, a continuation of earlier work1-3 
on ceramic colours, deals with green ceramic stains 
development. The study has been made, keeping 
in view the increasing demands prevailing condi- 
tions in the local pottery industry which is, at 
present, importing almost all its colour require- 
ments. Imported colours are selling at  a high 
price in the market. The cost of those stains when 
manufactured on a commercial scale will cost half 
the price of imported one, thus saving a large 
amount of foreign exchange. The glaze being 
used by the local potters, mentioned in the previous 
work3 changes the shades of the locally made as will 
as some of the imported stains, when used under 
the above mentioned glaze. By incorporating 
special flux composition into these stains we have 
tried them out successfully using the local body 
and glaze. After laboratory trials, these stains 
were provided to the local pottery maker who found 
them satisfactory. 

Ceramic green colours may be divided into the 
following generals classification : 

I.  Those containing chromium, 
2. those without chromium-chiefly the green 

made from ziroconium-vanadium grouping, 
3. there is a third type of green colours from 

CU, and, 
4. those containing nickle oxide. 

Raw Material 

Indigenous materials have been used as far as 
possible. The imported materials used were of 
technical grade. The chemical analysis of the 
material is given in the Table I .  Chromium oxide 
was obtained from potassium dichromate. 

Chemical Comfosition 

The following series of stains were studied: 
I. Chrome green Crz03 

2. Victoria green Crz03-CaCOz-SiOz 
3. Blue green Crz03-COO (cobalt oxide) 
4. Copper green CuO-ZnO 
5. Nickle green NiO-Crz03 

Zirconium-vanadium green were not investi- 
gated because of the relative high price of the raw 
materials. This shade of green can be made by 
blending4 Zr-V-yellow and Zr-V-blue (turquoise). 

Preparation of Stains 

I. Chrome Green.-Chrome green colour was 
prepared by calcining dichromate of sodium or 
potassium. Charcoal, coal, sulphur,s ammonium 
chloride! burnt gypsum and salt peter were tried as 
reducing agent. 

Following reactions take place: 
( i ) NazCrz07+ 2C = Crz03 +NazC03 + CO 
( ii ) KzCrz07 + 2NH4Cl = Crz03 = 2Na 

C1+ 4HzO +Nz 
(iii) 2NazCrz07 + 2 CaS04 = 2 CrzO3+ 

2NazS04+2CaO + 3 0 z  
Potassium dichromate was thoroughly mixed 

with finely divided reducing agent and mixture was 
placed in a clay grog crucible. The mixture was 
heated in an electric furnace at 6oo-850°C. Best 
results were attained with ammonium chloride or 
sulphur as reducing agent at  600--800°C for 4 hr. 
heating. Ninety per cent theoretical yield of 
98% of Crz03 was obtained. After ignition the 
products were ground and washed until there is 
no yellow colouration in the washing water. 8-15% 
of reducing agent yields the maximum Crz03. 

Crz03 so prepared was mixed with different 
quantity of china-clay and fired at 1050°C. Pure 
Crz03 as well as calcined mixture (Crz03+clay) 
were applied as underglaze, in-glaze and over- ) 

glaze colour. 4 
2. Victoria Green.-Victoria green colour was 

prepared by calcining silica, CaC03 and dichro- 
mate of sodium or potassium. Compositions and 
shades are shown in the Diagrame I and Table 3 
respectively. 
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Percentage proportions of true, heterotypical, medullated and kempy fibres were evaluated in ten samples of 
Pakistani carpet wool. The diameters of the samples as well as of the assorted subsamples were determined and 
correlation coe6cients for the various relationships estimated. It appears that, with increase in diameter, it is not 
only the number of medullated fibres that increases but that their diameter also increases significantly in comparison 
to that of true as well as heterotypical fibres. 

Carpet wools are characterised, in general, by 
comprising partially of medullated fibres. Al- 
though medullation increases generally with in- 
crease in diameter, the relationship does not seem 
to hold good in the between-breed case, where 
wools of different types are being considered. 
Thus, carpet wools are conspicuously more medul- 
lated than other equally coarse wools, such as 
Linco1n.I In addition to the medullated fibres, 
the fibre population of a carpet wool consists of 
true, heterotypical (partially medullated), and 
often some kempy fibres.' 

A survey of the carpet wools produced in 
Pakistan revealed that the 22 varieties comprised 
a wide range of fineness, the finest being 60's and 
the coarsest 32's and under.3 Further, the extent 
of medullation among them showed extreme 
variation. On the basis of these important dif- 
ferences, these wools could differ appreciably in 
their processing behaviour. It may be recalled 
that although medullation is a nuisance in the 
worsted industry, it is a desirable quality for the 
purposes of carpet industry,' and may be easily 
tolerated (up to about 6%) in the woollen and 
knitting industries.4y8 

Very little is, however, known about the various 
aspects of incidence of medullation in carpet 
wools. For instance, as far as we know, no data 
is available on the relationship between fineness 
and the percentage of different types of fibres, 
on that between fineness of the various types of 
fibres and the overall fineness, or on differentials 
among the fineness of the various types of fibres etc. 
Some work has earlier been done on the various 
aspects of quality of these woolss and it is now 
desirable to consider the incidence of medullation 
among them. The importance of this study is 
enhanced by a finding of Shah and whiteley6 
that the substance of the carpet wools does not 
appreciably differ from other wools and, therefore, 
the cause for their specific end-use most probably 
lies in characteristics other than the substance. 

The objectives of the present study were to 
examine the relationships between fineness of a 

carpet wool and the proportion of the various types 
of fibres in it, between the average fineness and the 
fineness of the various types of fibres and also 
fineness differentials in the various types of fibres. 

Materials and Methods 

Wool Samples.-The following ten samples of 
randomly selected breeds were employed : Swati, 
Kaghani, Terahi, Harnai, Lohi, Damani, Bibrik, 
Kooka, Hashtnagri, Michni. These samples were 
taken from the body wool (mid-side). 

Mean Diameter.-Mean diameter of each sample 
was determined, employing a lanameter,s at a 
magnification of x 500. Some 800 readings were 
taken in each case. 

Medullation.-About 0.6 g of a randomly selected 
sub-sample were seperated rnto true, heterotypical, 
medullated and kempy fibres, employing the 
benzene test7. The percentage proportion of each 
type was calculated by count. 

Diameter of the Various Types.-The diameters of 
true, heterotypical and medullated fibres were 
determined separately in the same way as for the 
mean diameter. In cases where the fibres avai- 
lable of a particular type were less than 50 
in number, all the fibres were directly mounted 
on slides and their diameter measured at 15 
different places at intervals of 0 . 2  cm, along a 
length of about 3 cm of each fibre. The diameters 
of kempy fibres were not determined, as their 
number was usually too small. 

Results and Discussion 

Percentage proportions of the true, heterotypi- 
cal, medullated and kempy fibres are given in 
Table I ,  which also includes the average fibre 
diameter for all the wools. The average diameter 
of these wools ranges approximately between 28p 
and 4511, the percentage of true fibres between 
40% and 70%, that of heterotypical between 13% 
and 23% and medullated between 15% and 380/,. 
The proportion of kempy fibres was usually less 
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Observations on a variety of silk-wool fabrics reveal that the rate of relaxation shrinkage falls off significantly 
with higher yarn tex, ply number and fabric stiffness. The fabric felting rate, however, shows highly significant 
negative correlation with the stiffness parameter and yarn tenacity. The effects of ~ a r n  tex and twist factor on felting 
rate seem to be significant in case of the 1-ply fabrics but they are nonsignificant in the 2-ply fabrics. Although the 
2-ply coarse fabric shows lower felting rate than that of the 1-ply counterpart, the ply effect may reverse its sense 
in fine cloths due, perhaps, to the influence of lugher plying and weaving strain on the finer wefts. Finally, the rank 
correlation of loose wool felting rate with yam and fabric felting rates appear to be highly significant if the relevant 
singles are slightly untwisted by any means. 

Previous work1 has indicated that silk-wool 
fabrics will enable more East Pakistani silk to be 
used in utility-apparelling. The loom-state fabrics 
will have certain relaxation and felting shrinkages; 
it would be convenient to know what these will be 
because this will help the manufacturer choose 
those conditions of spinning and weaving which 
will produce a finished fabric that is close to what 
he wants. The variables altered here before 
measuring the relaxation and felting are the wool 
single's (a) count, (b) twist, (c) ply number, (d) 
tenacity and (e) fibre quality, and ( f )  fabric stiff- 
ness. 

The relaxation shrinkage also known as crimp 
recoveryZ occurs in the recently manufactured 
yarns and fabrics when they are left freely, parti- 
cularly in the wet state, due to the release of pro- 
cessing strain and hygral expansion. Fabric rela- 
xation is mainly a function of yarn relaxation to- 
gether with some effect attributable to the stress 
of knitting3 or weaving which, in turn, may depend 
upon the tightness of fabric construction or its 
stiffness index. As the yarn shrinkage may depend 
on its ply number, tex and twist factor4 which 
chiefly account for the area shrinkage of knitted 
fabrics395 a definite knowledge of their influence on 
the behaviour of woven fabrics seems highly desir- 
able. 

A washing test on the fabrics is too costly for 
quality control and process development in the 
textile factory because, in this case, a representative 
sample of fabric must be produced from a raw wool 
before the area shrinkage can be estimated for 
ascertaining the suitable conditions of its processing. 
The available felting test of loose wools could be 
economical for this purpose if its results agree with 
those obtained by washing the resultant fabrics. 
The agreement may be possible in a limited varia- 
tion of fibre qualities6,7 but the forecasting of 
felting shrinkage from its measurement at  the pre- 
ceeding stages of processing could be erroneous7-I0 
due to the differential changes1=-I3 of the relevant 

fibre attributes. Hence, 4 widely different wools 
have been studied here to distinguish the manu- 
facturing conditions which are amenable to. 
accurate prediction of fabric felting rate, from those. 
that increase the error of prognosis. 

Experimental 

Loose Wools, Yarns and Knitted Fabrics.-The 
Merino (20 .4~) ,  Southdown (26. 5 ~ )  Ryeland 
(3 1 . 6 ~ )  and Border Leicester ( 3 6 . 8 ~ )  wools and 
their woollen slubbings were tested by Aachener 
Filtz test14 for obtaining the % reduction of specific 
volumes as a measure of felting rate. These wools 
were also processed to produce woollen singles of 
nominal count 200 tex and twist 2.4 turnslcm; 
each yarn was untwisted by o .8  turnlcm with the 
aid of a Universal twist frame. Duplicate samples- 
of 158 cmZ cloths were manually plain-knitted 
from the original single at I cm loop length, 4 wales 
and 4 courses per cm2. Besides, the Merino wool 
was spun for obtaining the 9 worsted singles of 
nominal texltwist factor given by 9012.5, 90/2.0, 
90/1.7,60/2.5, 6012 .o, 6011.7, 3012.5, 3012 .o and 
301 1 .7. After their relaxation, five I 5-cm speci-. 
mens of each yarn were separately enclosed by 
Terylene tubes and washed alongwith the fabrics. 
by using 1600 hand-squeezings in a o .o2% soap- 
soda solution at  room temperature for estimating 
their felting rates. 

Yarn Qualities.-They were measured at  65% 
r.h. and 21OC. Yarn tex, mass per kilometre, 
was estimated from ten I 10-metre hanks. For 
obtaining its twist factor, the single's twist was. 
measured by a Goodbrand twist tester. Its tena-. 
city was estimated from forty 50-cm yarns tested 
by an Uster automatic strength tester which was. 
set to break each yarn within 20 f 2 sec. 

Silk-wool Fabrics.-The said normal 13 singles. 
were individually laid into 2-ply and twisted by 
168 turnslmetre with the aid of a commercial 
model Matsuoka throwing machine. Both the 
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