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THE OPTIMUM SIZE OF RESEARCH GROUPS FOR MAXIMUM EFFECTIVENESS 

Part I.-Statistical Formulation and Analysis of the Data for U.K., Canada and Pakistan 

M. M. QURASHI* 

P. C. S. I. R. Laboratories, Karachi 32 

A statistical analysis is presented of the size distribution of laboratories and units of various inajor research 
organizations in three countries, v i z .  U.K.,  Canada, and Pakistan, using the concept of Density of Scientific Effort, 
defined in terms of the numbers, N, of the scientific officer class in various size-intervals. The individual dis- 
tributions have somewhat varying shapes, and it is found that the mean data for agriculture research ~ i e l d  an ex- 
cellent curve with a single maximum at N-128f 1 scientific officers per institute and a half-value width of 45*2. 
The data for industrial research, when averaged, give a distribution with the niain peak at N=69*1 and a sub- 
sidiary maximum at 28*2 scientific officers per institute or laboratory. 

This bimodal distribution can be decomposed into two distributions, one of which is identical with that for 
agriculture research, while the other one is very different in nature, coming down to half-value at 52 and 95 scienti- 
fic officers per laboratory or institute. All the individual distribution curves (including that for defence research 
establishments) are found to be made up of various proportions of these two basic distributions. It ip concluded 
that the optimum number of scientific officers, Nopt for research institutes is given by 281Nopt 169.  

I. Introduction would be diverted towards the category 
( i i  ), , I 

In-an earlier set of papers',= dealing with cer- 
tain improvements in interview and selection pro- As an  offshoot of the above study, it was also 

considered worthwhile to examine some of the cedures, and with optimum utilization of scientific conditions under which optirbum results can be talent, it was found that, by using a combination expected from those ultimately taking up a re- of academic grades up to the Intermediate science 
search career. One of the important facton level and interviews directed towards aptitude- 

testing, it is possible to bring about a reasonably in this respect is the size of the group or unit in 
which a researcher operates, and a statistical sur- effective distribution of the available scientific vey of this aspect is attempted in the prwent talent into the three main streams of research 

and technological activity, thus: munication. Data are examined from three 
cduntries, namelv. U.K.. Pakistan and Canada. 

( i ) those well above a second division and certain broad theorktica~ considerations ard 

career make good research scientists, put forward for their interpretation and applica-- 
tion. 

( i i )  those below a second division should 
be diverted away from research, and 2. Analysis of the Total 1g6ctC1 Data $or . 

towards other scientific activity, such U.K. 
as technicians or junior assistants for An .XceUent and searthing exdmination of the 
supporting routine experimentation, and whole gamut of Government-controlled research 

and its organization was made in the beginning 
(iii) those just making a second division on of this decade by a committee, headed first by 

the average should be further graded the late Sir Claude Gibb and then by Sir Solly 
by an interview or other aptitude test, Zuckerman, which presented its report3 on The 
so as to pick the 15% to 25% of this lot, Management and Control of Research and Development 
who can be~ome reasonably useful re- in July, 1961. In Chapter IX, dealing with 
searchers and will probably also im- organization, this report notes that "establish- 
Prove their academic grades; the rest ments are large in defence, where they are con- 

*NOW at P.C.S.I.R. Laboratories, Peshawar. cerned mainly with applied research or with - 
- .  

I 
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SINGLET STATES OF MOLECULAR OXYGEN AND CYCLOADDITION MECHANISM IN 
OXYGENATION OF LINOLEATE SYSTEM - = -, 

N.A. KHAN 

P.C.S.I..R. Laboratories, Dacca 2 . 

Initial oxygenation and formation of hydroperoxide only without decomposition, have been shown to be the 
actual process. The experimentations by singlet molecular oxygen from chemical source and chlorophyll sensi- 
tization compared to those of general oxygenation bv visible light catalysis and lipoxidase catalysis. has brought 
out ample clues to possible mechanisms. The transitional cycloaddition by virtue of rr-complexes earlier pro- 
posed by us has been shown to be the possible mechanism of oxygenation by active species of molecular oxygen 
towards formation of hydroperoxides as'the independent step ahead of main autoxidation reactions. The cis attack 
keeping activated 0,-molecule and participating -CH in ip lane  perpendicular to olefinic centre, has beeii shown 
to  be in the theories already proposed.19-23 The stereospecificity evident from optical activity in products froin 
both types (singlet and triplet states) under specific conditions, has established the fact that two types of singlet 
molecular oxygen are involved, one known.as IAg (22.5 kcals) and the other still uncertain about energy levels 
(possibly below 22.5 kcals with lesser activity). 

The identity of hydroperoxide-forming step 
has been stressed in all our investigatiensl-6 and  
now established by reactions, of metastable singlet 
molecular oxygen~A~. The application of singlet 
oxygen without any specific knowledge pf its 
existence commenced with the dye-photosensitized 
autoxidation ~eac-tions.778 However, in gaseous 
state, it has been shown and prepared by Foner 
and Hudson9 and used for oxidation by Corey 
and Taylor.Io The reaction of sodium hypo- 
chlorite and hydrogen peroxide has offered unique- 
chemical means of obtaining excited singlet state 
of molecular oxygen."-14 Through compara- 
tive studies the excited singlet molecular oxygen 
has been established as intermediate in photo 
sensitized autoxidation.Is-17 I t  would be' in- 
teresting to have investigations on oxygenation of 
methyl linoleate (ideal substance already s h ~ w n  
for such processes I 8) , by singlet molecular oHygen 
and also equivalent active species of molecular 
oxygen, particularly by chemically formed and 

- 

chlorophyll-sensitized in the former cases and by 
lipoxidase and visual-light-catalysed in the latter. 
cis, cis-Methyl linoleate (spectroscopically pure) 
or, sodium linoleate'g has beerr. subjected to oxy- 
genation under various conditions: (i) metastable 
singlet molecular oxygen o x y g e n a t i ~ n ~ - ~ - l ~  a t  
0°C in three-necked flask containing stirred 
I . o x  neutral Na linoleate solution, with slow 
addition of H 2 0 ,  solution followed intermittently 
by Na hypochlorite ~olu t ion1s~1~ from two 
separatory funnels attached to the flask (Fig. I )  
helping further control, (ii) chlorophyll-sensitized - 
photooxidation a t  0°C in simple arrangements 
(Fig. 2) (iii) visible-light-catalysed oxidation a t  
0°C; (iv) lipoxidase-catalyzed oxi'dation (Na Fig 1 -Singlet state n~olecular oxygen reaction vessel. 
Linoleate) a t  o°C in suitable environments.20 
All precautions were taken to keep the environ- the peroxide level has been allowed to go beyond 
mental conditions, temperature, pH and con- 5%. Only after careful neutralization by dilute 
centration in particular, strictly maintained const- hydrochloric acid in (i) and (iv) and in case of 
ant. In none of these oxygenation reactions, others without neutralization, the peroxides were 
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THE IR AND W SPECTRA OF SOME ARYLIODONIUM AND RELATED COMPOUNDS 

M. ARSHAD A. BEG and Y.Z. ABBASI 

P. C. S. I. R. Laboratories, Karachi 32 

(Received July 9, 1968; revised August 29, 1968) 

The I R  and UV spectra of iodobenzene, benzene iododichloride, iodosobenzene, iodoxybenzene, diphenyl 
iodonium bromide and iodide and bis-p-tolyliodonium bromide and iodide have been recorded. The  intensities 
of the 1570, 1470 and 990 cm-1 bands have been correlated with the charge disturbance of the ringr; electrons. 
In the case of p-tolyliodonium compounds the 1590 cm-1 band absorbs only weakly which supports our earlier 
suggestion that tlus band is related to the interaction of the lone pair electrons with the ring x electrons. The neigh- 
bouring group effect is particularly obvious in iodoso and iodoxybenzene. From these studies the iodonium com- 
pounds have been shown to have an unsymmetrical orientation of the rings. The UV spectra indicate that the 
dissipation of the energy of the electronically activated state into vibrationally excited system is slightly hindered, 
suggesting an unsymmetrical inclination of the rings in the diaryliodonium compounds. 

In continuation of our work IP2*3 on the cor- 
  elation of the intensity of the IR spectral bands 
with the structure, we present here the data on 
the phenyl and p-tolyli6donium compounds and 
ather related iodo com~ounds like benzene iodo- 
dichloride, . iodosobenzkne and iodoxybeniene. 
'The observations on the iodonium compounds 
reveal certain interesting results which support 
the earlier suggestions regarding the orientation 
of the rings in space and the interaction of the 
lone pair electrons with the xelectrons of the 
aromatic ring. 

The IR spectrum of the diphenyliodonium 
compound in the far IR region has demonstrated 
its ionic nature.4 Characteristic frequencies 5 
a f  the iodo compounds and the UV bands6 have 
also been reported. The spectra recorded by us 
are  in close agreement with the earlier studies. 

Experimental 

All the compounds have been prepared by the 
reported methods.7 Benzene iododichloride was 
prepared by chlorinating iodobenzene, iodoso- 
benzene by treatment of the dichloride with 
sodium hydroxide, and iodoxybenzene by the 
steam distillation of iodosobenzene. Diphenylio- 
donium iodide was prepared by the alkaline treat- 
ment ofan equimolar mixture of iodoso and iodoxy- 
benzene. The p-tolyliodonium compounds was 
prepared by the treatment of toluene with potas- 
sium iodate in the presence of acetic acid, 
acetic anhydride and sulphuric acid. The iodo- 
nium bromide was obtained by the metathetic 
reaction of the bromide of potassium with the 
corresponding iodonium iodide. The IR spectra 
were recorded in KBr discs and nujol mulls while 
the UV spectra were recorded in methanol and 
formamide solutions. The molar extinction coe- 

Discussion 

As in the other phenyl and p-tolyl onium com- 
pounds, the main regions of interest are the 1600 
-1300, 1250-950 cm-I and 850-650 cm-I. The 
absorption bands are listed in Tables I and 2 and 
are all characteristic of a monosubstituted ring 
in the case of the phenyl and of the 1,4-substituted 
ring for the p-tolyl compounds. The main dif- 
ference arises in the intensity of the bands which 
is particularly important for the correlation of 
structure. 

The I 600-1 300 cm-[ Region.-Among the phenyl 
compounds five bands are expected in this region 
a t  1580, 1560, 1470, 1430 and 1320 cm-I which 
are due to the k, 1, m n and o modes, respectively. 
Modes k and 1 are found to be degenerate in all 
the iodo compounds except the iodonium. This 
must be attributed to the presence of the second 
phenyl group. A good amount of interaction 
of the lone pair electrons with the ring xelectrons 
is expected among all the iodo compounds, since 
I to 3 pairs are available with the central atom. 
The intensities of the 1470 and 1570 cm-I bands 
have been shown previously to depend on the 
interaction of this type. Thus the 1470 cm-I band 
is the most intense in iodobenzene, benzeneiodo- 
dichloride and diphenyliodonium compounds. 
The order of decreasing intensity for the first two 
compounds is 1470> 1570> 1430 and for the 
iodonium compounds it is I470 > 1440 > 1570 > 
1585 > 1310. In the iodoso and iodoxy com- 
pounds the order is 1430 > 1570> 1460> 1320 
except that in iodoxybenzene the 1570 band does 
not appear. 

The intensity of these bands increases in the 
following order : iodobenzene < iododichloride 
< iodoso < iodoxy < iodonium iodide < iodo- 
nium bromide. 

fficients were calculated by the method given by The similarity in the spectral pattern of iodo- 
Flett.9 benzene, benzene iododichloride and the iodonium 
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THE EFFECTIVE ELECTRONEGATIVITY OF MOLECULES: CORRELATION WITH 
C-H AND M-CH3 FREQUENCIES 

P. C. S. I. R. Laboratories, Karachi 32 

(Received July 22, 1968) 

The ffective electronegativity criterion has been further elaborated and shown to be valid ui the case of the 
C-H and M--CHj stretching frequencies (M=elements of the third to seventh group). The deviations of the 
C-H stretching in methyl and methylene fluorides has been explained to be due to the reinforcement of the in- 
ductive component of fluorine by the hybridization dipole moment of the methyl. The CH3-MC13 compounds of 
the fourth group elements have larger shifts compared with the methyls of the same eienients which has been 
suggested to be a result of the change in the effective electronegativity. 

I n  the previous paper' it was shown that since 
the vibrational energy is a component of the total 
energy of a molecule which in turn depends on its 
electronic environment, it is possible to correlate 
thc vibrational frequency in terms of the effective 
electronegativity particularly because the vibration 
involves all the bonds in a molecule for which the 
effective electronegativity is a fair representative. 

Before entering into the discussion of the various 
implications it would be worth mentioning that the 
vibration of a molecule involves the normal modes, 
and that localization of a vibration in a particular 
bond is a valid approximation only when its fre- 
quency is not too close to that of the other possible 
vibrational modes. Strong coupling between the 
localized oscillators may result from the effect of 
substituents and it is conceivable that the rules of 
arithmetic mean would break down in such cases. 
In certain complexes with a heavy metal atom, 
as in Ligand field theory, it is sufficient to regard 
the mass of the molecule as localized and their 
treatment becomes simple. In the previous 
study1 phosphorus in the phosphoryl compounds 
RP(0)XY was taken as one such central atom. 
Here, the relationship has been demonstrated to 
hold for the C-H symmetric and asymmetric 
vibration in the methyl and methylene halides, 
and the CH3-M stretching frequencies of the 
third to seventh group elements. 

In the case of alkyl compounds the C-H stret- 
ching, bending, twisting, wagging and rocking 
modes have been shown to change with the pro- 
duct of the electronegativity of the subst i t~ents .~ 
Similar results are obtained by the consideration 
of the effective electronegativity of the molecules 
which offers an advantage that the whole mole- 
cular environment is taken into account. The 
variation of the symmetric stretching vibrations for 
the methyl halides with the effective electronega- 
tivity is shown in Fig. I .  The corresponding 
mymmetric vibration appears not to be in much 

agreement. This, to a certain extent could be  
due to the non-symmetric nature of this vibration 
where mass effect must be prominent. A closer 
examination of the various points in Fig. I ,  how- 
ever, does bear out the relationship with respect 
to the halides on the one hand and the various 
anionic groups on the other. In  the case of the 
methylene halides also the symmetric C-H 
stretching follows a straight line (Fig. 2) as com- 
pared with the asymmetric vibration. I t  is of 
interest to note here that the effective electronega- 
tivity of the central carbon atom has been used in 
another correlation.3 The similarity in results 
indicates the reliability of the present method. 

Fig. 1.-Dependence of the C-H stretching frequency o f  
the methyl halides on the effective electronegativity. 

1. CHJD, 2. CHJF, 3. CHjCl, 4. CHjBr, 5. CHjI, 6. CH3 
CHO, 7. CHjOH, 8. CH3CN, 9. CHjNC, 10. CHjCOO-.. 
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PHOSPHINE ADDUCTS OF POLYNITROARYLS 

M. ARSHAD A. BEG and M.S. SIDDIQUI 

P. C. S. I. R. Laboratories, Karachi 32 

(Received July 9, 1968) 

Phosphines form addition compounds with polynitro aromatic compounds like picric acid, 1,3,5-trinitro- 
benzene and 2,4-dinitrophenol. Picrates of the alkyl phosphines are obtained in good yield from stoichiometric 
amounts of picric acid and phosphines, viz. trimethylphosphine, tributylphosphine, phenyldimethylphosphine, 
triphenylphosphine and tri-p-tolylphospine. The alkylphosphines react instantaneously at room temperature with 
the deposition of the intensely coloured compounds. Yellow solids which gradually transform into the deep coloured 
compounds are also obtained when the reaction is carried out at lower temperatures. With the arylphosphines an 
intermediate yellow solid is not obtained, the reaction is very slow and it is only on long refluxing that dark solid is 
obtained. Only the alkylphosphines react with the other nitroaryls. From the intensity of the colour and their 
reactions with acid and alkali the compounds are suggested to be zwitterionic in nature. 

Introduction 

While the deoxygenation reaction of the phos- 
phines with the nitroso compounds1 is well es- 
tablished, the corresponding reaction with the 
nitro compounds has received very little attention. 
The only report in this connection is the reaction 
of triphenylphosphine and o-dinitrobenzene which 
yields the phosphine oxide and an  unidentified 
p r ~ d u c t . ~  The formation of an unstable I : I  

adduct of triethylphosphine with o-dinitrobenzene 
has also been reported. 3 We have obtained I : I  
addition compounds of alkyl- and arylphosphines 
with picric acid. Alkylphosphines alone have 
been found to react with I ,3,5-trinitrobenzene and 
z,4-dinitrophenol. The preparation and the 
reactions of these compounds is being reported 
here. 

Experimental 

Phosphims.-The desired phosphines were pre- 
pared by the reaction of phosphorus trichloride or 
a suitable halide with an appropriate Grignard 
reagent. The alkyl phosphines were purified by 
precipitation and subsequent decomposition of 
their silver iodide or carbon disulphide adducts. 
Pure arylphosphines were obtained by the hydroly- 
sis of their hydrochloride. 

Preparation of Addition Compounds.-The phos- 
phines so purified were either passed directly into 
the ethereal solution of the polynitro compound 
or were transferred into solution maintaining an 
inert atmosphere. 

I. Compounds with Picric Acid 
(a) Trimetly1phosphine.-Me3P.AgI (0.3 I g, 

I mmole) was decomposed and the phosphine 
passed into an  ethereal solution containing picric 
acid (0.22 g, I mmole). The blood red preci- 
pitates in 52% yield were allowed to settle and 
then washed with ether maintaining an inert atmos- 

phere throughout the washing. (Calc. for (CH3)3- 
P .C~HZ~(NO, )~OH:  N, 13.7; C, 35.4; H, 3.93. 
Found: N, 13.5; C, 35.3; H,  3.95%; m.p. I 18".) 
When the phosphine was passed into the acid 
solution cooled to -go, yellow crystals in 25% 
yield were obtained. (Calc. for (CH3)3- 
P.C6H,(N0,)30H : N, 13.7%. Found: N, 
13.5% ; m.p. 76".) The yellow compound has an 
I R  spectrum different from the red variety and 
resembles that of ammonium picrate in the 1200 

-650 cm-1 region. The yellow compound was 
unstable and changed red on standing or on heating 
towards melting. The transition was, however, 
slow at  low temperatures. They were both 
soluble in the polar organic solvents. The red 
form was stable in moist air and was unchanged 
in water at  ordinary temperature but on warming 
phosphine was evolved and the solid turned brown 
and eventually went into solution forming picric 
acid. O n  the addition of hydrochloric acid a 
yellow solution was immediately obtained and on 
neutralization of the resulting solution with alkali, 
the red compound was again precipitated. De- 
composition to the trimethylphosphine (identified 
by its I R  spectrum) also occurred on boiling with 
aqueous sodium hydroxide or ethanolic sodium 
ethoxide. Violent decomposition occurred on 
h~a t ing  the compound in a sealed tube. 

(b) Phenyldimethylphosphi~~~The compound was- 
prepared as in (a) and a 45% yield was obtained. 
There was a very fast transition from the yellow 
to scarlet red form, which went to completion in 
spite of intensive cooling. The yellow compound 
was, however, obtained in 20% yield when the 
picric acid solution was added dropwise into a 
solution of the phosphine. (Calc. for C6HS-. 
( CH3),P.C6Hz(NOz )30H,  red : N, I I -4;. 
C, 45.7; H, 3.8%. Found: N, 11.5; C, 46.64; 
H ,  4.38%; m.p. 77". Yellow, Found: N, 11 .7x;  
m.p. ~ 5 ~ ) .  The compound showed similar 
reactions as the trimethylphosphine analogue 
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A NEW SYNTHESIS OF ( f ) -NORCORALYDINE 

I.H. SIDDIQUI and A.M. AHSAN 

P. C. S. I. R. Laboratories, Karachi 32 

(Received August 15, 1968) 

The total synthesis of (f )-norcoralydine was accomplished by the de~arbox~lation of 2,3,10,11-tetramethoxy- 
12-carboxy-5,6,13,13a-tetrahydro-8H-dibenzo(a,g)quinolizine (12-carboxynorcoralydine) providing a synthetic 
proof to the siting of the methoxyls at the 10 and 11 positions of the dibenzoquinolizine nucleus. 

The alkaloid norcoralydine occurs as the (-) 
form in the plant Xylopia discreta (L. Fil.) Sprague 
and Hutchins. and has been isolated from it com- 
paratively recent1y.I This is the first report of' its 
presence in natural sources. I t  was known in the 
racemic form- much earlier, having been syn-he- 
sized during work on the protoberberine series 
of natural bases to which it bel0ngs.~,3 

The purpose of the present investigation was to 
see whether simple decarboxylation of 12-car- 
boxynorcoralydine (11) at high temperature could 
be used to synthesize the comparatively unstable2 
norcoralydine (111). The scheme of work follow- 
ed started with 2,3,1o, I I-tetramethoxy-12-car- 
bornethoxy-5,6, I 3, I 3a-tetrahydro-8H-dibenzo(a, g) 
quinolizine (I),  which was saponified to give the 
amino acid, 2,3,1o, I I-tetramethoxy-I n-carboxy- 
5,6, I 3, I 3a - tetrahydro-8H-dibenzo(a,g)quinolizine 
(11). The latter was decarboxylated at 320% 
in vacuo to give (f)-norcoralydine. Below 300°C 
the reaction does not take place to any appreciable 
extent. 

The above sequence of reactions and the method 
of preparation of the starting material, 12- 

carbomethoxynorcoralydine, from homoveratry- 
lamine(1V) and methyl 2-carbomethoxy-3,4- 
dimethoxy-6-chloromethylphenylacetate(V) and 
subsequent cyclization of the product (VI)4 pro- 
vides a synthetic proof as opposed to the degrada- 
tive one offered earlier2 that two of the four 
methoxyls in norcoralydine are in the 10 and I I 

positions. 

It also establishes the sequence of ring closures 
involving the lactam (C first and then B), novel 
at  that times claimed by one of the authors 
(A.M.A.) for the synthesis of the dibenzoquinoli- 
zine skeleton.4 

Experimental 

All m.ps are uncorrected and have been taken 
by the ordinary capillary method unless otherwise 
mentioned. The microanalysis has been done at  
the Mic~oanalytical Section of our Laboratories. 

The IR  spectra were measured on a Perkin-Elmer 
Infracord and Beckman IR-5 type instruments. 

2, 3, I 0, I I - Tetramethoxy - I 2 -carboxy-5,6, I 3, I ga- 
tetrahydro-8H-dibenro(a,g)quinolirine ( I1 ) .-2,3,10, 
I I -Tetramethoxy - I 2 - carbomethoxy - 5,6,13,13a- 
tetrahydro-8H-dibenzo (a,g)quinolizine4 (1) (50 mg)_ 
was hydrolysed according to the method of 
Weisenboq6 in 95:b ethanol (1. 3 ml) and 
aqueous potassium hydroxide (35% ; 0. 9 ml). 
It  gave a clear light yellow solution. This solution 
was refluxed on the water bath for 4 hr to saponify 
the ester, then cooled for 10 min and water (0.8 
ml) added. The alcohol was then removed in 
vacuo from the reaction mixture till a slight tur- 
bidity appeared. Subsequent acidification with 
33% acetic acid till pH 6 was reached (about I ml 
required) gave a white precipitate. I t  was fil- 
tered, washed with water and dried (46 mg; 
97.5%) m.p. 2 I 7-220°C (decomp.). On recrystal- 
lization from methanol the acid (20.8 mg; 50%) 
was obtained, m.p. 230-232" (decomp). (Found. 
N, 3.75%. CzzHzsNO6 requires: N, 3.51%). 

The amino acid was insoluble in petroleum 
ether, ether, benzene, ethyl acetate and water 
(cold), sparingly soluble in acetone, chloroform, 
water (hot) and moderately soluble in methanol 
and ethanol. 
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AN EXAMINATION OF SPACE GROUP OF 2,4,6TRIMETHYL BIPHENYL SULPHONE 
BY INTENSITY STATISTICS 

S.A. CHAWDHURY, M.A. HAMID and SK. BADRUZZAMAN 

Physics Debartment, Rajshahi University, Rajshahi 

(Received March 30, 1%8: revised June 4. 1968) 

The process of determining the space group of a substance from the knowledge of symmetrically and systema- 
tically absent reflexions only has been proved to be incomplete. It often fails to distinguish between space groups 
unambiguously and accurately. The method of intensity statistics has been proved to be the best one for distinguish- 
ing between space groups not resolved by systematic absences and it can be applied to any group of reflexions. 

In the present investigation N(2) test and moment tests have been tried out successfully on  the complete three 
dimensional data of 2,4,6-trimethyl biphenyl sulphone in order to distinguish unambiguously and unequivocally 
between the two possible space groups Pntna and PnZra of the compound which could not be done directly from 
the diffraction photographs. The space group came to be Pnmc. 

I. Introduction 

In crystal structure analysis the symmetry 
elements involving a translation may readily be 
recognised by the systematic absences they pro- 
duce in the X-ray reflexions; the others, such as 
mirror planes have no immediate obvious effect 
on the X-ray reflexions. Consequently an un- 
ambiguous determination of the space group from 
a study of the diffraction symmetry and systematic 
absences only is not possible and the final choice 
often rests between two or more alternatives. 
Usually the choice has to be made between a 
centrosymmetric and a noncentrosymmetric space 
groups or plane groups. 

Wilson1 showed that the probability distribu- 
tion of the intensities of X-ray reflexions from 
crystals are different for centrosymmetric and 
noncentrosymmetric crystals. The two distri- 
butions, known respectively as the centric and 
acentric distributions are uniquely determined ii' 
the unit of the crystal pattern contains a reason: 
ably large number of approximately equal atoms 
situated a t  random. 

Several practical tests have been described for 
making a distinction between the distributi~ns.~ 
But the one which is commonly used as an aid to 
space group determination is the N(z) test. This 
statistical test was first suggested by Wilson' and 
subsequently by Howells, Phillips and Rogers,3 
and Rogers.4 This was further modified for 
better discrimination by Hargreaves and Gogoi.5 
The theoretical cumulative distribution curves 
can be drawn and the symmetry of the crystal 
determined by finding out whether the actual 
distribution is nearer to one or the other of the 
two curves. 

present, have been devised for certain rather 
special ~ a s e s . ~ J  Foster and Hargreavess suggest- 
ed a test known as moment test which can be 
applied to a wide variety of distribution. They 
gave a procedure for deriving theoretical ex- 
pressions for moments of intensity for any number 
and relative weights of atoms in crystal with 
different space groups and applying these results 
in the determination of space group symmetry. 

Three-dimensional Patterson synthesis may give 
us a detailed information about these symmetry 
peaks. This involves a huge computational work 
and moreover the interpretation of these maps 
is not an easy task. In this paper, therefore, two 
statistical tests, viz. modified N(z) test and moment 
test, have been applied successfully to the complete 
three dimensional data of 2,4,6-trimethyl biphenyl 
sulphone (C6Hz(CH3) 3-S02-C6HS) in order 
to determine prec~sely the space group of the 
compound. 

2. Experimental 

(a) Crystal Data 
The crystals of n,q, 6-trimethyl biphenyl sulphone 

were supplied by Dr. G. Holt of the Chemistry 
Department, University of Manchester Institute 
of Science and Technology, England. These were 
crystallised both from water-absolute alcohol and 
from benzene-petroleum ether mixtures. From 
the former solvent the crystals obtained were 
long, needle-like and most of them were very thin, 
but in the latter case, the crystals were rather large 
and platy. The crystals obtained from both 
solvents were examined under the polarising micro- 
scope and they gave straight extinctions suggestive 
of biaxial crystals. This evidence suggested that 
the crystal system might be othorhombic. 

Statistical tests for crystal symmetry, which X-ray rotation, oscillation and Weissenberg 
are valid when both light and heavy atoms are photographs about a, b and c-crystallographic axes 
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VISCOSITY DEPENDENCE OF DI-t-BUTYL PEROXIDE QUENCHING EFFICIENCY FOR 

" TRIPLET NAPHTHALENE 

.S.A.K. LODHI and G. R. MOGHAL 
+ . 

P. C. S. I. R. Laboratories, Karachi 32 . , 
(~eckived February 9, 1968; revised August 15, 1968) 

Naphthalene triplet quenching by di-t-butyl peroxide at room temperature is not diffusion controlled. Bond 
dissociation energy of the peroxide. is about 20 kcal less than triplet naphthalene, suggesting peroxide as efficient 
energy acceptor. The rate constant of triplet naphthalene quenching by di-t-butyl peroxide has been studied in 
propylene glycol as a function of viscosity. The ratio of kobs./kcal, lies between 0.01-0.4, suggesting that quenching 
rates are slower than the diffusional rates. Contact charge-transfer mechanism for quenching of triplet naphthalene 
by peroxide is proposed which predicts that the rates of quenching will be slower than the encounter rates at all 
temperatures and viscosities. 

Introduction 

Absorption of radiation by an aromatic mole- 
cule may proceed in the following manner, 

IAr* +O, -+ ArOO* 
ArOO* +Ar ---- -+ Ar+ArO, 

where ArOO* represents an intermediate, and 
ArOz is a cyclic peroxide having an -0-0- 
bridge across the rings. This suggests that even 
the purest sample of naphthalene may contain 
peroxide as an impurity formed during flashing. 
Since peroxides have a bond energy about 20 
kcal/mole less than the energy of triplet naphtha- 
lene (55 kcal/mole), they might be expected to 

, quench triplet naphthalene by energy transfer to 
repulsive triplet of the peroxide. And if t v  reac- 
tion between the triplet species and the peroxide 
is diffusion-controlled, the high rate constants 

i observed for the decay of triplet naphthalene in 
I solutions of moderate viscosities could be accounted 
t for. But the measured value of kQ for all the 
F 
5 three peroxides studied, namely, hydrogen peroxide, 
1 t-butyl hydroperoxide and di-t-butyl peroxide 
I are about IOO times lower than the diffusion- 

controlled rate constants,' showing that for 
peroxide the quenching rates at room tem- 
peratures are reaction-controlled and so, could 
not account for the high rate constant value of 
naphthalene in solution.2 Di-t-butyl peroxide is 
comparatively a stable peroxide and it was 
thought desirable to study its quenching effect 
over a wide range of viscosity. 

k Experimental 
A@pamtus.-A photoelectric flash photolysis 

apparatus described recently was used.3 This 
consisted of two quartz argon-filled flash lamps 

-fired simultaneously by a I FF condenser charged 

to 10 kV (50 J). The light from zirconum arc 
(Sylvania Electric Product Inc.) run from high 
capacity storage batteries, passed through the 
quartz cell, 22 cm long and an internal diameter 
of I .5 cm, through a collimating tube, and into 
a Hilger model D 247 monochromator. At the 
exit slit was an RCA 931 A photomultiplier tube, 
the output of which was fed through a biasing unit 
into a Tcektronix B545 oscilloscope triggered by 
the pulse which fired the flash lamps. 

Temperature variation from -30 to- 90°C was 
attained by controlling the rate of flow of dry 
nitrogen into the Dewar flask containing the 
absorption cell. All solutions were vigorously 
outgassed. Values for the viscosity of proplylene 
glycol from -30 to-90°C were those reported by 
Stief.4 

Material 

Naphthalene was B.D.H. microanalytical grade.. 
Di-t-butyl peroxide was obtained from T. Light 
and Co. The proplylene glycol was A.R. grade 
Hopkins and Williams Ltd. Chemical ; this showed 
85% transmission at  2500 A" in a I-cm cell. 

Di-t-butyl peroxide has a high vapour pressure 
and so the desired amount was degassed separate- 
ly in a special ampule fitted with a break-seal 
device (Fig. I )  and mixed with the degassed 
naphthalene solution before flashing. Concen- 
tration of solutes before and after degassing was 
checked spectrophotometrically to ensure that no 
changes in concentration occurred during out- 
gassing. The decay rates were measured by using 
a constant concentration of naphthalene (10-3~). 
Rate measurements were made in increasing and 
decreasing manner of temperature variation and 
in random order. The mean of the two values 
thus obtained at  one temperature was taken for 
calculation. This avoids any cumulative effect 
of successive exposure of the sample to flash irra- 
diation and delay in temperature equilibration, 
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TRANSISTOR CHARACTERISTICS CURVE TRACER 

M.A. HAMADANI* and MOHAMMAD RAFIQ 

Atomic Energy Centre, Pakistan Atomic Energy Commission, Lahore 

(Received May 20, 1968) 

A mains-operated, reliable and inexpensive transistor characteristics curve tracer, has been designed for use 
in the laboratory. The instrument embodies a saw-tooth generator, staircase generator. differnt load and base 
resistances and a regulated power supply. The characteristic curves of PNP or NPN (silicon or germanium) 
transistor are displayed on an oscilloscope, when the instrument is connected to its horizontal and vertical amplifier. 

Before using transistors in most of the electronic 
circuits, it is necessary to know its characteristic 
curves. An instrument has been developed in 
Special Electronics Division of Atomic Energy 
Centre, Lahore, which can display a family of 
transistor characteristic curves, when connected 
to the horizontal and vertical amplifiers of an 
oscilloscope. 

Theory 

setting of Pa will produce different base currents, 
the curve for which will appear on the oscilloscope. 
T o  produce a family of Vc/ Ic curve, on the os- 
cilloscope, a d.c. potential increasing in steps is 
applied to the base of a transistor, which is syn- 
chronized with the sine-wave or saw-tooth wave 
applied to the collector of a transistor under test 
(saw tooth wave is used in this case). 

# 

Description of the Circuit Diagram 

The diagram shown below explains the basic I t  consists of following circuits: 
principle involved in displaying transistor charac- 
teristic curves on an oscilloscope. ( I )  Saw tooth generator ( I  kc/s). 

Vertical ampllfler 
(2) Staircase generator followed by an emitter 

follower. 

Horizontal amplifier 

A series of half sine waves, with a frequency of 
IOO c/s and IOV in amplitude, is applied to a load 
R,. If the horizontal terminal is grounded, 
full IOV will be applied to the vertical amplifier 
and a vertical sweep will appear on the cathode 
ray tube (CRT). In the same way horizontal 
sweep can also be produced by grounding the 
vertical terminal. Under these conditions, if the 
voltage across R, increases, a vertical trace will 
be produced. When Ic=BIb ,  the voltage across 
RL will remain constant, and would increase 
across the transistor. This will make the sweep to 
deflect horizontally unless the supply voltage 
reaches its peak value. As the supply voltage 
decreases to zero, the trace will retrace its path. 
Now if the potentiometer Pa is varied, every 

*Now at Special Electronics Laboratory, Pakistan Atomic 
Energy Commission, Rawalpindi. 

(3) (a) SW, selects different base resistances. 

(b) SW, selects different load resistances. 

(c) S, selects the desired polarity for 
PNP and NPN transistor. 

(d) J, and J, transistor connecting points. 

(e) J3 connecting points 'for oscilloscope. 

(4) 28 volts d.c. regulated power supply. 

With reference to the circuit diagram Q, is a 
unijunction transistor, being used as a free running 
saw-tooth oscillator, the frequency of which can 
be varied by potentiometer PI. The saw-tooth 
produces current pulses across P,, which charges 
capacitor C, in steps. The step frequency is 
controlled by potentiometer P,. After C, reaches 
its peak value, it discharges through Q3 (another 
unijunction) and thus a staircase is produced. 
Q, is also followed by an  emitter follower Q. 

The stair-wave is being fed through SW, to 
the base of a transistor under test. 

Q, is another emitter follower which feeds sad- 
tooth wave through SW2 to the collector of a 
transistor under test. 
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A STUDY OF ANALCIME MINERAL IN SOME SOILS OF WEST PAKISTAN 

M.S. HUSSAIN* and S. AHMED 

Department of Soil Science, Dacca University, Dacca and Esso Fertiliser Co., Karachi 

(Received April 6, 1968) 

Three out of a total of nine soil samples from West Pakistan showed unusually high (more than 100) exchange- 
able sodium percentage (ESP) when determined according to the conventional methods. But the pH of these soils 
ranged from 7.0 to 7.6. This was regarded as an unusual result. It was suspected that the high ESP in the soils may 
be due to "zeolitic sodium" released from analcime mineral. An intensive mineralogical investigation showed that 
there is no analcime mineral present in these soils. The high ESP in the soils was therefore not caused by analcime 
mineral. Low pH values (7.0-7.6) might be regarded as the main obstacle in the way of the synthesis of analcime in 
the soils under study. 

Introduction 

Analcime is a silicate mineral of zeolitic type 
and has a three dimensional structural frame- 
work of linked (Si,A1)04 tetrahedrons with 
(Si,Al) and 0 being present in the ratio of I :2.1° 
The mineral has a chemical composition of 
NaA1Si206. nH20. Deffeyes6 regarded analcime 
a s  a secondary silicate mineral in sedimentary 
rocks formed by diagenesis. He noted that most 
of the sedimentary zeolites occur as extremely 
fine-grained aggregates which are usually im- 
possible to identify in hand specimen and they 
are  often too fine-grained for accurate optical 
measurements. The zeolites in the rocks, there- 
fore, are most readily identified by X-ray diffrac- 
tion analysis. 

X-ray diffraction patterns for cubic analcime 
and noncubic analcime showed only cubic anal- 
cime as a diagenetic product.5 

The mode of origin of analcime can be inferred 
partly from their occurrence in nature and partly 
from the results of laboratory experiments. The 
occurrence of authigenic analcime in the deep sea 
sediments shows that analcime can form below 
room temperature.6 In a number of hydrother- 
mal experiments the synthesis of zeolites have 
been attempted but in none of the experiments 
the stability fields of individual zeolite mineral 
are clearly defined. 

Deffeyes6 for the first time made an attempt 
to find the stability fields of different zeolites and 
indicated the stability fields of analcime. 

Analcime was reported8 in rhyolitic tuff and 
mudstone. It was found associated with other 
minerals as phillipsites, clay minerals and potas- 

sium feldspars in the mudstone. The composi- 
tional range for analcime was from (Na,Al)15.4 
Si32.6 020.nH20 to (Na,Al) 12.6 Si35.4096.n HzO. 

In a system of Na,O, A1203, SiO, and H20,  
analcime forms quite easily outside its stability 
fields, thus indicating that at  surface temperatures 
the kinetics of nucleation and of crystal growth are 
important in determining the products formed 
from the alteration of vitric ash.IZ 

Ross17 suggested as far back as 1928 that zeolites 
could be formed by the action of saline lake water 
on clay minerals. A synthesis of analcime was 
reported from the action of a strong NaOH 
solution on kaolinite a t  90°C and atmospheric 
pressure. When kaolinite or halloysite reacts 
with NaOH, the original kaolin structure is 
broken and becomes amorphous.I4 The nucleus 
of analcime mineral forms in this amorphous state. 

Laboratory data on the genesis of analcime 
indicate that the zeolites can form only in alkaline 
environments." That the composition of saline 
lake water can influence the zeolite mineralogy 
is supported by the observation4 that in the Green 
River Formation, alteration of volcanic material 
to analcime occurred before the sediments were 
compacted by diagenesis. 

While studying the chemical properties of some 
saline and sodic soils of Fresno series in California, 
Schulz et ~ 1 . ~ 3  observed that some of these soils 
showed unusually high ESP results but plants were 
growing on them as usual. With the help of 
X-ray diffraction analysis they conclusively showed 
that the soils have about 35% analcime mineral 
[NaA1(Si0.J2. nH20j, in addition to 35% illite, 
15% montmorillon~te, 5% vermiculite and 5% 
kaolinite. 

* The experimental work was done by M.S.H. at the 
united states salinity ~ ~ t , ~ ~ ~ ~ ~ ~ ~  at Rivenide, califoinia, in Analcime is a very common and characteristic 
1966. The soil samples were collected by S.A. authigenic mineral in saline and sodic soils of the 
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STUDIES IN THE PRODUCTION OF CALCIUM GLUCONATE USING LOCALLY ISOLATED 
STRAINS OF ASPERGILLUS NIGER 

M. YASIN, A. HAMEED NIAZI and M.A. QADEER 

P.C.S.I. R. Laboratories, Lahore 16 

(Received August 16, 1967; revised July 23,1968) 

The locally isolated strains of Aspergillus niger gave better yields of calcium gluconate in submerged fermenta- 
tion of glucose. Calcium gluconate fermentation reached maximum 96 and 120 hr after spore inoculation of 
crystalline and liquid glucose media, respectively. The rates of glucose utilisation and calcium gluconate forma- 
tion decreased with the increase in the concentration of glucose (20, 25 and 30%). The addition of boron (0.28, 
0.57 and 0.87 %) as boric acid in the medium containing 20,25 or 30% glucose, however, increased both the glucose 
utilisation and calcium gluconate formation. 

Gluconic acid is produckd by several microor- 
ganisms. The problems associated with its pro- 
duction by fermentation have been reviewed. I 

The species of bacteria such as Acetobacter and 
Pseudornonas3-5 and of mould such as Aspergillus6-8 
and Penicillium9-10 have been studied mostly 
for the biosynthesis of gluconic acid or its salts on 
commercial scale. The basic raw materials such 
as commercial crystalline glucose or liquid glucose 
(hydrolysed starch) is abundantly available now 
in Pakistan. Preliminary studies of calcium 
gluconate production, therefore, have been carried 
out in shake flasks. The purpose of the present 
work as to select the strains of Aspergillus niger 
which are capable of producing large amount of 
calcium gluconate, and to study some conditions 
for further increasing its production. 

Material and Methods 

Organisms.-Fivc strains of Aspergillus niger were 
used for experimental purpose. Three of them 
WRL-I q , WRL-50 and WRL-5 I were indep- 
endently isolated from the soil and identified as 
Aspergillus niger. The remaining two were 
NRRL-3 and strain No. 67." 

Media.-The composition of the media used 
for the maintenance of the culture of Aspergillus 
niger and fermentation studies are given in Table I.  

Glass-distilled water was used for the preparation 
of agar medium MI  and tap water was employed 
for fermentation medium M2. Stock solutions 
of salts were prepared using glass-distilled water. 
All media, unless otherwise stated, were autoclaved 
at 121% for 15 min. Fermentation medium Mz 
was divided into three parts for sterilization (a) 
glucose or liquid glucose (b) CaC03  suspended 
in water and (3) salt solutions. 

Inoculum Preparation.-Stock cultures of all 
strains were kept as freeze-dried conidial sus- 
pensions of Aspergillus niger. The mould was 
transferred from the stock cultures of surface cul- 

tures in 6-oz flat bottles plugged with cotton-wool 
and containing 15 ml agar medium MI. The 
bottles were incubated a t  30°C for 5-7 days. T o  
wash off the spores the cultures were wetted with 
5 ml 0.005% aqueous solution of Monoxal O.T. 
(dioctyl ester of sodium sulphosuccinic acid). 
The agar surface was washed twice with sterile 
distilled water and the combined washings were 
made up to 50 ml and shaken with glass beads to 
break up clumps of conidia. I ml of this suspension 
was used to inoculate 25 ml medium. 

Shake-flask Culture.-For shake-flask cultures 
25 ml medium Mz including I ml spore inoculum 
was held in a 250-mr conical flask plugged with 
cotton-wool. The flasks were shaken on a rotary 
shaker, fabricated in our workshop (throw 2", 
150 cycles/min). The shaker was placed in an 
air-conditioned room a t  28OC. 

Analytical Method.--Glucose as estimated by . 
ferrocyanide reduction method, a modification 

TABLE I .-COMPOSITION OF MEDIA USED FOR ', . 
THE GROWTH OF Aspergillus niger. 

Constituents 
Glucose I 50 Variable* 
Agar . . - 2 0 

(NH4)zHP04 - 0.388 
NH4N03 2.5 - 
K 9 , P 0 4  I .o  0.188 
MgSO,. 7 H 2 0  0.25 0.156 
CaC03  - 26 

Trace metals 

Cu++ 0.48 - 
Zn++ 3.8b - 

* Liquid glucose manufactured by Rafhan Maize Products Co. 
Ltd., Lyallpur was also used in fermentation media. 
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NUTRITIONAL PROPERTIES OF SESAME SEED PROTEIN CONCENTRATE 
PREPARED FROM COMMERCLAL SESAME SEED CAKE 

IFTIKHAR ALI SHAIKH, M. ARSHAD, M.Y.I. HAQ and S. MAQSOOD ALI 

P. C. S. I. R. Laboratories, Lahore 16 

(Received April 17, 1968; revised July 10, 1968) 

A protein concentrate containing 72% protein was prepared from commercial sesame seed cake. When 
supplemented with fish protein concentrate or skim milk powder so that equal quantity of proteins were derived 
from either sources, the net prolein utilization and protein efiiciency ratio were improved allnost approaching 
to the level of animal protein used. 

In an earlier  communication^ preparation of removed by drying the flour in air oven at 6o0C- 
sesame flour from indigenous cake has been des- The sesame flour thus prepared contained 42.5% 
cribed. I t  was also indicated that unless efforts protein (N% x 6.25) as determined by the 
are made-to ~roduce it under controlled conditions Kieldahl method. 
so as to elim'inate dust and dirt the production of 

0 

edible grade sesame flour will remain a remote The flour was then treated with N / I O  sodium 

possibility. hydroxide(1:8) keeping the pH a t  ca. 10. The slurry 
was stirred at  room tem~erature for 4 hr. The 

- with a view to find an immediate use of the alkaline extract was seiarated by centrifuging. 
commercial sesame seed cake it was considered About 500 ml water was added to the residue and 
desirable to process it in the form of rich con- PH Was adjusted by adding ~ 1 1 0  sodium hydroxide. 
centrate and at  the same time eliminate the dele- The mixture was stirred again for 3 hr and the 
terious materials which hamper its use as direct extract separated by centrifuging. The extracts 
human food. ln earlier communications2,3 were combined and the proteins were ~recipitated 
preparation of cottonseed protein concentrate by acidifying the extract to PH 4.5- The proteins 
and rapeseed protein concentrate from commercial were separated by centrifuging, and repeatedly 
cakes has been described. Following the same washed with water to remove salts and acidity and 
technique a concentrate containing 72% protein finally dried in an air oven at  50°C. The dried 
(N% x 6.25) was prepared from sesame seed cake. residue was ground to a fine powder. By this. 
As the N. p. U. of the sesame seed protein con- method the loss of protein in the water phase is. 
centrate is low (42.5), attempts were made to only 5.8%. 

the supplementation with Determination of JVet Protein utilization*( JV.P. U.) 
qnimal protein concentrates, the results of which value.-~esame seed protein concentrate was 
are presented in this paper. mixed with FPC, prepared as described earlier,4 

Experimental and skim milk powder (foreign brand pur- 
chased locally) in such a manner that 

Preparation of Sesame Seed Protein Concentrate there was equal contribution of protein from 
(SSPC).-Sesame seed cake (100 g), black variety, either of the protein sources and that the total 
obtained locally was finely ground to 80 mesh protein content in the semisynthetic diets used 
and defatted by petroleum ether (b.p. 60-65°C) for animal feeding was ca.~o%. The above com- 
in a soxhlet apparatus. The residual solvent was bination of vegetable and animal proteins had 

TABLE I .-VARIOUS CONCENTRATES AND MAIZE STARCH USED FOR I kg OF EXPERIMENTAL DIETS*. 

Sesame 

Protein source Protein seed Fish Skim Maize 
contribution % protein flour g milk g g 

.. - -- concentrate g 
Sesame seed protein concentrate 10 I39 - 
Fish protein concentrate 10 - 126.6 - 361 

- - 373.4 
Skim milk powder 10 284 214 
Sesame seed protein concentrate 5 7O 63.3 - 
+Fish protein concentrate 

366 7 

Sesame seed protein concentrate 
+5  
5 70 - I43 

+Skim milk powder 
287 

+ 5  - 
*The diet also contained; hydrogenated fat 150 g; glucose 150g; potato starch 100g; vitamins 50 g ;  mineral mixtures 50 g. 
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CAROTENOID CONTENT OF SOME GREEN PLANTS 

MAHMOOD AHMAD SHAH, A. KABIR QURESHI and MANZOOR ELAHI 

P.C.S.I.R. Laboratories, Lahore 16 

(Received April 23, 1968; revised June 6. 1968) 

Total carotenoid and carotene contents of thirty fresh green plants of different families have been determined, 
Some leguminous and graminous plants have been found to be the rich sources. Total urotenoid and carotene con- 
tents of leaves and stems of some leguminous plants have also been determined separately. The effect of blanching on 
some leguminous plants shows that it is not necessary from the enzymatic viewpoint if the extraction is to follow 
very soon after cutting. The spectra in petroleum ether of all plant extracts both before and after chromatography 
are similar and in the latter case these closely resemble with that of p-carotene. Vitamin A potency of all plants 
has also been calculated. d , .  ,- - 

arotenoids, the fat-soluble pigments of plant 
and animal origin are of great biological im- 
portance due 'to their vitamin A potency. In 
addition, these pigments may provide exceptional 
and very desirable food colours which -enhance 
the consumer acceptability of processed foods. 
This vitamin A potency coupled with their use- 
fulness as attractive food colours, makes their 
determination both in foods and feeds of great 
practical and scientific importance. 

Vitamin A deficiency found in certain sections 
of the the population of Pakistan as revealed by 
the national nutrition survey1y2 may be ame- 
liorated by the intake of vitamin A rich foods 
such as fish liver oils and leafy vegetables which 
are rich sources of carotenes. Another way to 
improve vitamin A nutrition is to feed vitamin 
A or @-carotene-fortified foods. Vitamin A or 
@-carotene fortification of foods necessitates its 
production in sizeable quantities from chemical 
'ahd vegetable sources. 

Various workers3-3 have reported the carotene 
content of vegetables grown in India and Pakistan. 
Sadana and Ahmad6 determined the carotene 

; content of common vegetables and assessed their 
I vitamin A potency. Ali et al.7 reinvestigated the 
: carotene content of some common vegetables in 
/. raw and cooked state. Their work had mainly 

been confined to vegetables and they had not 
estimated the carotene content of other green 
plants. 

The aim of the present investigations is to deter- [ mine the carotene content of some green plants 
(cultivated or wild) mainly used as animal feeds 
and to develop a process of producing caro- 
tenoids on large scale from the right vegetable 
source for their use in processed foods. 

. No attempt has been made to separate and 
'characterise the individual carotenoids and they 
have been estimated as total carotenoids and 
carotenes in terms of all-trans @-carotene. The 

vitamin A potency has also been calculated on the 
basis of total carotene content as all-trans @- 
carotene because accorcljng to Booth* the total 
carotene content is the usually accepted criterion 
of<.vitamin A value in most plant materials con- 
taining appreciable amounts of @-carotene. 

Experimental 

All tgt solvents used were of commercial grade. 
Alumina (Merck) was deactivated to such an 
extent as to allow only @-carotene or less polar 
compounds to pass through using petroleum ether 
as the eluent. 

Beckman DB and Unicam Spectrophotometers. 
were used for spectrophotometric studies. 

Green plant samples were procured from cul- 
tivated as well as wild species. Grass samples 
were obtained from Nursery of Ranger's Improve- 
ment Scheme, Lahore, in thk month of January. 
Samples of leguminous plants, wheat varieties and 
other plants were collected in February. Re- 
presentative samples were obtained by chopping 
and thoroughly mixing the plants. 

Extraction Procedur~.~The procedure ,:adopted 
was essentially of Kehimerer and, Fraps.9; t' 

The results calculated on the basis of fresh 
weight in whole figures have been given in 
Table r and spectra of lucerne extract have also 
been recorded in Fig. I .  

Carotenoid Content of Leaves and Stems of Some. 
Leguminous Plants.--Leaves of fresh field-grown 
leguminous plants of similar growth were hand- 
picked and mixed well. The stems were chopped 
and mixed thoroughly. Leaves and stems were 
extracted separately as described before. The 
results have been recorded in Table 2. 

- Effect of Blanching on the Carotenoid Conbnt of 
Some bguminous Plants.-The effect of blanching 
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EFFECT OF FERROCYANIDE ON CITRIC ACID PRODUCTION FROM BEET 
MOLASSES BY ASPERGILLUS NIGER 

M.A. QADEER, M. YASIN and M.A. BAIG 

P.C.S.I.R. Laboratories, Lahore I 6 

(Received August 19, 1968) 

Effect of ferrocyanide (0--200 ppm) was studied on the growth of Aspergillus niger and citric acid formation 
in the molasses medium. The growth of Aspergillus niger in the molasses medium was sensitive to ferrocyanide 
when added during the exponential growth phase. The mould growth was modified to the .form of small,-$epa- 
rate and round pellets with the result that both the agitation and aeration or oxygen supply to the cultures was 
increased. Ferrocyanide concentration of 30 pprn stimulated maximum citric acid formation. 

Introduction Results and ~ i s c u s s i d n  

t In an earlier communication1 citric acid pro- 
i 
f duction from cane molasses by AsPergillus niger 
I has been reported. Ferrocyanide was added 

to the molasses medium for reducing trace metals / and the factors studied were (i) the determination 
E of optimum amount of ferrocyanide, (ii) time of 
! 
F its addition, (iii) initial pH of the medium and 

(iv) changes in the ferrocyanide concentration 1 during the fermentation. Beet molasses is also 
being produced by sugar factories, such as the 
Premier Sugar Mills & Distillery Mardan, 
Frontier Sugar Mills & Distillery Takht-i-Bahi 
and Charsadda Sugar Mills Charsadda, 
amounting to five to seven thousand tons per 
annum. The use of beet molasses as substrate for 
citric acid fermentation is preferred for its low 
content of heavy metals as compared with cane 
mo1asses.~-3 The present paper, therefore, describes 
the citric acid production in shake flask cultures 
from beet molasses and optimum concentration 
of ferrocyanide and time of its addition have 
been determined for its exploitation on pilot scale., 

' I 

Material and Methods . ->,, 

The fermentation procedure and the methods 
of analysis of citric acid, sugar an&Xerrocya- 
nide have been reported.' Briefly, fermentation 
medium was prepared from beet molasses by 
dissolving with tap water to 15% sugar con- 
centration. One litre of molasses solution was 
clarified by boiling for & hr with 35 ml I N  H,S04, 
neutralized after cooling with lime water and 
left to stand overnight. The clear supernatant 
was used for experiments. All fermentations were 
carried out at  30°C in 300 ml shake flasks con- 
taining 25 ml molasses medium. The rotary 
shaker was rotated at  125 revlmin with I &  in 
amplitude throw. The spores of A .  niger WIS 
72-4 were used in the present study. All cultures 
were analysed 7 days after spore inoculation. 

The citric acid production and sugar utilization 
by A .  niger in control cultures were about 10-20 
g/l and 7 ~ ~ 8 0  g/l respectively. The mould 
growth in control cultures was in the form of large 
filamentous and gelatinuous pellets and thus 
both the agitation and aeration of the cultures 
were greatly affected. The addition of 5-200 
pprn of the ferrocyanide at  the time of inoculation 
to shake flask cultures modified the mould growth 
to the form of small separate and round pellets 
and both agitation and aeration or oxygen supply 
of the cultures were greatly improved. The 
addition of ferrocyanide stimulated citric acid 
formation and maximum stimulation was reached 
with 10-30 pprn of ferrocyanide (Fig. I) .  This 
is in agreement with the findings of Clark.4 
Further increase in the concentration of ferrocy- 
anide, however, reduced the sugar utilization, 
mycelial formation and citric acid synthesis. The 
size of the pellets produced was related to ferro- 
cyanide concentration. Pellets capable of pro- 
ducing optimum yields of citric acid were of the 
size of 1-2 mm diameter ih the presence of 30 pprn 
ferrocyanide and their size was decreased by 
increasing the ferrocyanide level showing its in- 
hibitory effect on the growth process of the mould 
(Fig. 2). The amount of citric acid roduced 
was 63 g/l (70% on the basis of sugar use 8 I-. Effect 
of time of addition of ferrocyanide' (30 ppm) was 
also investigated on boththe growth process and 
citric acid formatio (Fig. 2). The pprpose of the 
experiment was to 3 etermine whether stimulatory 
effect of ferrocyanide is due to its action on the 
growth process during exponential growth or on 
enzymic system in the stationary phase. The 
mould growth was modified to the form of small, 
separate and round pellets by adding ferrocyanide 
at  ~ ~ 2 4  hr  after spore inoculation. The pellets 
produced were, however, large filamentous and 
gelatinuous when ferrocyanide addition was made 
at  48-72 hr after inoculation. 
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STUDIES ON BLANCHED WATER-A WASTE PRODUCT OF THE SHRIMP CANNING 
INDUSTRY 

S. ABDUL HAQ, IQBAL H. SIDDIQUI and A. HAMEED KHAN 

Dibision of Biochemistry, P.C.S.I.R. Laboratories, Karachi 32 

(Received February 8, 1968) 

The blanched water rejected by the local shrimp canning industries contain 16% protein and nearly 78% 
sodium chloride. It has been observed that during the blanching operations in the shrimp canning industry, 
the total leaching losses of protein, free amino acids, minerals and vitamins, range from 30 ,0004 ,000  lb during 
an 8-hr shift, depending upon the size of the blanching vessel. Using dialysis in static water it is possible to re- 
cover 80% of the salt and to concentrate 60% of the proteinous matter which was otherwise going waste. 

Introdaction Experimental 

Many fresh foods are given a hot water or steam 
scald, known as the blanch, before filling in to the 
container. This serves to remove surface ma- 
terials which might affect the flavour, drives out 
gas, and wilt the product so that a better control 
of the fill is possible. Blanching reduces the 
amount of colour change by removing air volatile 
as well as water soluble constituents.' I t  also 
helps in destroying enzymes,= but resulting a t  
the same time in an appreciable loss of ascorbic 
acid3-5 and carotene. Some processors6 have 
determined a leaching loss of 5 to 10% of the total 
water soluble vitamins or other constituents during 
blanching. These losses may go up to 50% de- 
pending upon whether the blanching is done in 
water or in steam. Losses are higher in water 
than in steam blafiching.7 Quick-high-tempera- 
ture blanching has now been adopted by most 
of the industries resulting in an  improvement 
of the colour of the product. 

Shrimp canning is a very flourishing industry 
in Pakistan. None of these industries, however, 
is paying any attention in conserving the loss 
of precious nutrients during blanching. I t  has 
been observed that in the blanching operation 
in the shrimp canning industry, the total leaching 
losses of protein, free amino acids, minerals and 
vitamins, ranges between 30,000 lbs to 60,000 Ibs, 
during an  8-hr shift, depending upon the size of 
the blanching vessel. 

Since a t  the moment the whole of this nutritious 
material is drained off and not much literature 
is available in the field of blanching of shell 
fisheries, the present study was undertaken in 
order to give an  incentive to the shrimp canning 
factories for the recovery of this important waste. 
The industrial aspect of this waste is still under 
investigation . . and will be dealt with in a separate 
communication: 

Blanching.-Blanching is generally done in a n  
apparatus called blancher (Fig. I). I t  consists 
of a rectangular stainless steel tank 'A' suitable 
to resist corrosion, having a stainless steel coil 
'D' for heating. A hanging stainless steel trough, 
'B' having perforated bottom and sides, contains 
the food stuff to be blanched. The perforated 
trough can be mechanically operated with the 
help of pulleys 'C'. 

At the shrimp canning factory a t  Karachi, the 
blanching is done, by boiling the fresh, deshelled,. 
washed and graded shrimps in salt solution in a 
stainless steel blancher for 10-15 min till the 
product develops pinkish colour and the adhering 
impurities are removed. The blanched shrimps 
are removed from the tank mechanically, and the 
milky blanched water is discarded. I t  is this water 
which was used in the present investigation as a 
starting material. 

The water was transferred to an  evaporating 
dish and allowed to dry on a boiling water bath. 
The final drying of this material was done in a 
hot air blowing oven. The dried material thus 
obtained was ground to 40 mesh in a ball grinder. 
I t  was found to have the following composition : 

Fig. 1.-Blancher. 
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STUDIES ON THE CRIMP FORM OF DIFFERENT TYPES OF WOOL 

MUMTAZ AHMAD KHAN 

P.C.S.I.R. Laboratories, Peshawar 

(Received April 27, 1968) 

An attempt was made to investigate the relationship between crimp form and other crimp parameters, 
such as crimp frequency and amplitude, but no correlation was found. However, %length (% increase in length 
on straightening based on crimped length) gave highly significant partial regression coefficient on crimp form, 
crimp frequency and amplitude. Variations in crimp form are associated with differences in fleece density. In 
high density fleeces, the crimp configuration is planar, whereas in low density fleeces, the fibres have a helical form. 

Introduction Materials and Methods 

In addition to the overall staple crimp, individual 
wool fibres also possess a number of crimps of 
various configurations. Considerable work has 
been done on the causes of crimp and the measure- 
ment of crimp in the staple form, but little atten- 
tion has been given to the crimp form of the in- 
dividual fibre itself, although spiral form in wool 
fibres was reported as early as 1926.1 

- 

Three different spatial configurations for single 
wool fibres have been suggested, namely a twisted 
sine wave, a helix and a sine wave.=-4 However, 
in recent years,s it has been shown that no single 
form can suitably describe all crimped wool fibres 
and that different samples have significantly dif- 
ferent crimp forms. I t  is, therefore, impossible 
to assume in general, a typical crimp form for a 
particular sample. Variations in this form have 
marked effects on the handle, felting and com- 
pressional properties of loose wo01.~ The present 
study was undertaken with the following objec- 
tives : 

( I )  Relationship between crimp form, frequen- 
cy and amplitude were investigated. The study 
was further extended to include the relationship 
of % length to crimp form, frequency and amp- 
litude. 

(2) Speakman and his co-workers7-9 have 
investigated the relationship between fibre subst- 
ance and end use. I t  was considered necessary 
to invesigate the influence of crimp parameters 
in the case of wools for different end use, de- 
monstrated by these workers to be differing in 
"plasticity". 

(3) I t  has been observed6 that the crimp 
configuration of low density fleeces have helical 
form, whereas that of high density are planar. 
I t  was felt that an examination of these types 
could provide some further support for the view 
that fleece density is a significant factor in crimp 
form determination. 

Wool Samples.-The following wool samples were . 
included in the present study. Most of these 
have been used in previous studies6,To and have, 
therefore, been described by the same identification 
numbers. 

(a) Low plasticity 
( i ) Pinda 
(ii) Sample ~ o g  

(iii) Sample B 

(b) High plasticity 
( i )  Sample 127 
(ii) Sample C 

(c) Low density mutant 
( i ) Sample 2 I 8-H 
(ii) Sample 291 -H 

(d) Merino 
( i ) 64's 
(ii) Sample A 

(e) Helical 
( i ) Southdown 

( f ) Sine 
( i ) Merino lambs 

(g) Carpet wool 
( i ) Hashtnagri 
(ii) Lohi 

(iii) Harnai 

The above samples were purified by Soxhlet 
extraction with diethyl ether, followed by soaking 
in ethyl alcohol and finally washed with distilled 
water. 

Method.-About 3 cm lengths of fibre were taken 
a t  random from the root ends of the staples and 
mounted with gummed paper a t  each end. After 
conditioning a t  65% R.H. and 21OC for 24 hr, 
10-12 fibres were measured from each sample. 
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BENEFICIATION OF THANA BULLAH KHAN AND JANGSHAHI SAND FOR 
GLASS-MAKING 

MOHAMMAD RAFIQUE, GHULAM RASUL and M.A. RANA 

Glass and Ceramics Division, P.C.S.I.R. Laboratories, Lahore 16 

(Received December 22, 1968) 

In the Thana Bullah Khan and Jangshahi deposits, the main impurity is that of iron which is present in the 
form of heavier black particles and the yellow to reddish coating over the grains. These b v e  been significantly 
reduced by washing the samples over shaking tables and afterwards by treating with sodium acid oxalate and 
ferrous sulphate solution (Adam's process). The processed sand is suitable for the manufacture of colourless 
glass. 

Introduction 

The glass-making factories situated in Hyderabad 
and Karachi regions use silica sand deposits of 
Daud Khel and Hazara district which are about 
1000 miles from the factories, whereas huge de- 
posits of sand are available a t  Thana Bulla Khan 
and Jangshahi which are about 50 miles both 
from Karachi and Hyderabad. The sand from 
these nearby deposits is not suitable for making 
colourless glass because it contains high per- 
centage of iron which cannot be removed by 
simple water-washing as in the case of the sand 
from Daud Khel and Hazara district. Any 
successful attempt towards the purification of 
Thana Bulla Khan and Jangshahi sand would 
greatly benefit the glass industry of the southern 
part of West Pakistan provided the cost of the 
processed sand remains lower than the cost of the 
Daud Khel and Hazara sand at  Karachi and 
Hyderabad. Since major part of the glass industry 
is situated in the southern region, this work would 
be of great overall significance to the glass industry 
in the country. 

With these considerations, the work on the 
improvement of Thana Bulla Khan and Jang- 
shahi sand was undertaken in these Laboratories. 
'Two representative samples of this sand from 
different locations in Thana Bulla Khan area were 
,collected through two glass manufacturers in 
Karachi. 

Experimental 

Sampling was done by the usual method of 
coning and quartering.' 

When a few grains of the sample of sand were 
seen under a microscope through ordinary and 
polarized light, sample I showed a number of 
colourless grains without any coating, and a few 
-with reddish and yellowish coating. Other im- 

purities appeared to be very insignificant except 
for the presence of distinct tiny black particles. 
Sample 2 had more uniform yellow coating but 
lesser black particles. The black particles in 
both the samples were not attracted by a strong 
magnet when rotated in a portion of the sample. 
They were also not carbonaceous as they re- 
mained unaffected when ignited strongly for an hr. 
On washing with water, the black particles collect- 
ed at  the bottom of the container beneath the sand 
particles. They were separated completely by 
bromoform in which they settled at  the bottom 
of the container. The specific gravity of these 
particles was 2.81 as against 2.74 for the whole 
sample. The percentage of black particles separat- 
ed by bromoform in Samples I and 2 was o .501% 
and o. 381 %, respectively. 

Determination of Iron Content.- ColorimetricZ 
method was used for the determination of iron 
content of the original and treated samples. E.E.L. 
colorimeter was employed which was calibrated 
with standard solution of Fe,03. Two calibra- 
tion curves to give percentage ranges of o.oor- 
o .oog and 0.01-0 .og% of Fe,03 were drawn 
against percentage transmission as shown in Fig. I .  

The percentage transmission of the required 
solution was noted from colorimeter using red 
filter and FeZ03 was seen directly against that 
particular transmission from these curves. 

Chemical Analysis.-Chemical analysis of original 
and treated fractions was done according to 
B.S.S.No. 2975 (1958).3 Only S O Z ,  R,O3, Fe,03, 
CaO and MgO were determined. 

Grain Size Determination.-IOO g each of the 
original samples were sieved through B.S. test 
sieves No. 18,25,36,44,60,72,85,100 and 120, in a 
mechanical sieve shaking machine for 15 min. 
The residue left over each sieve was weighed. 
The results are represented graphically as per- 
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STUDIES ON AN INDIGENOUS FIRE CLAY FOR THE MANUFACTURE OF GLASS TANK 
BLOCKS 

M. ASLAM CHAUDHARY, GHULAM RASUL and M. A. RANA 

Glass andceramics Division, P.C.S.I.R. Laboratories, Lahore 16 

(Received July 24,1968; revised September 19, 1968) 

K.D. Fire Clay No. 1 from Mianwali district has been extensively studied. It has been shown that water 
washing considerably improves this kaolinite type plastic clay for use as a suitable raw material in the manufacture 
of glass tank blocks. Test bricks made from the washed clay containing 60% grog of the same material are com- 
parable to the imported fire clay blocks. The test bricks contain 4243% A1203 and 1.1 % Fe203. They show 
only 5% subsidence at 157S°C under a load of 2 kglcm2 and have a PCE value of 35. Their bulk density and 
porosity are 2.1 and 18-19% respectively. 

Glass industry in Pakistan is expanding rapidly 
and new factories for the manufacture of more 
sophisticated products are coming up  almost 
every year. With the expansion of glass ~ndustry, 
demand for glass house refractories is also increas- 
ing. These refractories are mostly imported 
in the country, and glass tank blocks claim a 
major portion of the foreign exchange required 
for the import of all refractories. The develop- 
ment and manufacture of glass tank blocks in 
Pakistan, therefore, would not only save foreign 
exchange but would also help in further expansion 
of glass industry in the country. 

Although many refractory clays have been dis- 
covered in various areas of West Pakistan and 
although some evaluation w0rkI,~~2a has been 
done on these fire clays, yet no attempt has been 
made regarding making of suitable glass tank 
blocks from these clays. Some attempts have, 
however, been made by the fire brick manu- 
facturers towards making of tank blocks but their 
products are of low standard. These blocks can 
not withstand a temperature higher than 135o"C, 
and they have very poor corrosion resistance 
resulting in much shorter furnace life. This 
results in a poor quality of glass produced in fur- 
naces made from local blocks. These inferior 
tank blocks may be due to lower grade fire clays 
or due to the defective manufacturing process. 

As a first step towards this project, it was, there- 
fore, decided to study thoroughly an  abundantly 
available fire clay and to see if it can be improved 
by some simple methods. The clay selected for 
the present investigation is a fire clay from Mian- 
wali district commonly known as K.D. Clay No. I 

which is being used commercially by Pakistani 
fire bricks manufacturers. I t  is grey in colour, 
fine in texture and possesses good plasticity. I t  
was discovered that proper washing treatment 
improves the clay for its use as a suitable raw 
material for making glass taxk blocks. An ex- 

ploratory study was undertaken and sample 
bricks containing 60% grog and 40% washed 
clay were prepared under carefully controlled 
drying and firing schedules. Subsequent testing 
proved that these bricks were comparable to the 
imported tank blocks. 

Experimental Methods 

Washing of the Clay.-no g of the original clay 
was washed in a 400-ml beaker with 250 ml water. 
The clay was stirred thoroughly in water and 
allowed to settle for 2 min. Fine clav  articles 
were separated by decantation and the :lay was 
stirred again and allowed to stand for another 
2 min. Finer particles from this portion were 
also separated after 2 min. This was repeated 
4-5 times. All the heavier particles thus collected 
were further washed 4-5 times by stirring with 
water and removing the fines by allowing to settle 
for 2 min every time. The heavier portion was 
taken in a platinum dish and dried on a water 
bath. I t  was weighed after further drying in an 
air oven a t  110°C. The percentage of heavy 
particles was found to be 25% in the original clay. 
The finer suspension was allowed to settle over- 
night and separated from water by decantation 
and dried on a water bath first and then in an air 
oven a t  110°C. This finer fraction was called 
the washed clav in these investigations. For a 
clear understanding of the behav6ur of the clay 
itself from these investigations no dispersing agents 
were added for washing purposes. 

Chemical Analysis.-The washed and original 
clays were chemically analysed by British Standard 
Methods for the analysis of refractory materials.3 

Estimation of Soluble Salts.4-The original clay 
(5. o g) refluxed in 250 ml water for 0.5 hr. After 
allowing 0.5 hr  to settle, the clay was filtered 
and the filtrate was dried a t  I 10°C and weighed. 
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CERAMIC COLOURS 

Part II.-Pink Stains 

F.A. FARUQI, M.A. BEG, M. YUSUF and M. AYUB 

Glass and Ceramics Division, P.C.S.I.R. Laboratories, Lahore 16 

The formation and application of chrome-alumina and chrome-tin pinks were studied. Various compositions 
were calcined at different temperatures from 1150' to 1350°C. The stains developing good colour were selected and 
tested in different glaze compositions. Some commercially exploitable stains alonwgith suitableglazes were developed. 

Introduction 

In an earlier paper,= we had dealt with yellow 
stains. In the present investigation we have select- 
ed the development of chrome-alumina and chro- 
me-tin pinks which may be used as inglaze, un- 
derglaze and overglaze stains in ceramic industry. 

Among all the pink stains known in the ceramic 
industry, the chrome-alumina and chrome-tin 
stains are the best. Chrome-alumina stains are 
used to produce pastel pink glazes. Chrome-tin 
pinks are used extensively as inglaze and under- 
glaze stains, and as enamel colours. These are 
pink with a bluish cast. Much deeper colours 
can be produced with them and this accounts for 
their popularity. Chrome-tin underglaze colours 
have exceptional lustre and brilliance. 

Experimental 

The study of the pink stains comprised three 
variables, namely, composition of the stains, tem- 
perature of calcination and adjustment of the 
glaze composition. 

i Composition.-Composition of chrome-alumina 
t pinks studied ranged from o-100% A1203, 

o-100% ZnO and o-100% Cr203. The exact 
compositions are indicated in Fig. I .  The shades I of different compositions are described in Table I .  
Chrome-tin pinks were composed of o-100% 
SnO,, o-100% SiO,, o-100% CaO and '-3% 
Cr203. Calcium oxide was added in the form 
of CaC03, and Cr203 in the form of KzCr207 
Exact compositions are plotted in Fig. 2 and various 
shades produced are given in Table I .  

Ingredients of the stains were weighed in batches 
of 50 g each. After thorough hand mixing, these 
batches were placed in alumina-fire clay crucibles 
and calcined at the required temperature in a globar 
type electric furnace (Pereny) in which the atmos- 
phere is slightly oxidising or neutral a t  I 250°C. 

Calcination.-To study the effect of temperature 
variation and to find out the optimum temperature 

of calcination, various compositions were fired a t  
temperatures ranging from I I 50°C to I 300°C. 
The optimum temperature was found to be 1250°C 
as there was no marked change in the shades 
of the stains at  higher temperatures. 

Afllication of the Stains and Glaze Composition.- 
After calcination, the stains were ground in a 
mortar and then in a potmill to an average particle 
size of 2 .5 microns. Five to ten percent of finely 
ground stain was added in the mill batch of the 
selected glaze and the glaze was applied to experi- 
mental pieces, by means of spraying or dipping. 
According to Hawks2 and Hurd,3 the compo- 
sition of glaze is as important as that of the stain 
itself in determining the resulting colour because 
different glaze compositions, due to variation in 
oxides, produce different shades with the same 
stain. Various glaze compositions have been 
tried and those found successful (A,B,C,D,E) are 
given in Table 2. 

Results and Discussion 

Figure I shows the compositions of chrome- 
alumina stains studied. The shades of the stains 
calcined at  1250°C are described in Table I .  

Chrome-alumina pinks ~roduced here are rosy 
pink. Compositions containing no ZnO ~roduce 
green colour which means that Cr203 or Crt3 
has not undergone any such change which is 
essential for the production of ~1:: Cr 3,- 0 * ~  
(x=2-4%), the synthetic counterpart of natural 
ruby in which Cr3+ must undergo drastic changes 
when Cr203 is sufficiently diluted with Al2O34. 
The minimum amount of Crz03 added when no 
ZnO was present is 5% and since ZnO-free compo- 
sitions give pure green shades, it means that no 
fraction of Cr203 has been used to form ~1:: 
~ r ~ ' 0 ~ ~ .  Pink colour is formed only when 
ZnO is present and the intensity of pink colour 
increases with increasing amount of ZnO, up to 
a certain percentage after which the shade begins 
to change. For example, in those compositions 
which contain 5% Cr2O3 the intensity is maxi- 
mum in composition No. 23 and 27, in case of  
compositions having 10% Cr203, No. 28 is a t  t h e  
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TOXICITY OF PETKOLIN AGAINST CATTLE TICK, BOOPHILUS DECOLORATUS KOCH 
(ACARINA : IXODIDAE) 

M. ANWARULLAH and (Miss) SHAMEEM SAEED QURESHI 

P.C.S.I.R. Laboratories, Karachi 32 

(Received January 4, 1968; revised April 30, 1968) 

Acaricidal action of Petkolin, a petroleum based chlorinated insecticide, has been studied against cattle tick, 
Boophilus decoloratus Koch. Results were compared with DDT, Endrin and BHC. It was found that Petkolin-M 
was more toxic than DDT, Endrin and BHC. 

Introduction 

Ticks are important both from medical and ve- 
terinary points of view. They transmit some of 
'the most virulent diseases in man and animal. 
Several species are responsible for transmission 
of veterinary diseases, such as equine encephalitis, 
bovine and canine babesiosis, others cause damage 
to animal skins or debilitate animals through 
the volume of blood withdrawn or by initiating 
wounds that develop into ugly secondary sores. 
They also carry pathogenic viruses, rikettsiae and 
protozoans. In some cases the pathogenic agent 
is transmitted to the progeny of the infected 
female tick through the eggs, and ticks which 
have never fed on an effective host may thus carry 
infection. Apart from their role as vectors of 
disease the ticks inject salivary secretions when 
feeding and in some species these have a neuro- 
toxic constituent which causes, tick paralysis, 
in man and animal, especially when feeding site 
is near the brain or spinal cord. 

Boophilus ticks are one of the most important 
pests of cattle throughout the world. In Pakistan 
quite a considerable damage to cattle is caused by 
these ticks. Many w~rkersI-~o have tried to 
control cattle ticks by applying various acari- 
cides, but in Pakistan no attempt has been made 
so far in this direction. Numerous investigators 
have developed laboratory techniques for evaluat- 
ing insecticides against Boophilus ticks. One of 
the earlier published descriptions of a laboratory 
procedure is that of Whitnall and Bradford11 in 
South Africa, in which engorged female Boophilus 
decoloratus Koch that had been manually removed 
from cattle were immersed in the test material 
for 5 min and then held for I hr on a cotton pad 
that had been dampened with the same insecticide. 
While conducting similar studies in Jamaica with 
B. annulatus microplus, Arnoldr2 concluded that there 
was no difference in effect between animmersion 
period of 3 sec and one of 15  sec. In later work13 
he used a technique very similar to that of' Whit- 
nall and Bradford. Hitchock,I4 working in 

Australia, used adult females of B. a. microplus 
that had dropped from cattle after engorgement 
and were therefore assumed to be in a uniform 
physiological state. Norris and Stone,Is Stone,16 
Stone and MeyersI7 and Stone and WebberIg 
have continued to use Hitchoch's technique, 
with a few added refinements. In recent work 
by Stone and Webber,IS an  injection technique 
was compared with the immersion procedure. 
Kitaok and Yajima,Is working with B. a. microplus 
in Japan, have made one of the few attempts to 
establish the relative toxicity of a large number of 
compounds to Boophilus ticks. A laboratory 
immersion technique was compared with topical 
applications of 15  among 35 compounds tested. 
Effectiveness was calculated in terms of an ovi- 
position ratio arrived a t  determining the relation 
between weight of eggs and weight of engorged 
females in both treated and untreated ticks. They 
noted that the median oviposition-inhibiting dos- 
ages obtained by topical application were very 
similar to those Stone and WebberIs obtained 
with an  injection technique. 

In the light of the foregoing facts, the present 
investigation was undertaken with a view t o  
evaluate the acaricidal potentialities of Petkolin 
against cattle tick, Boophilus decoloratus Koch. 

Materials and Methods 

Males and engorged nymphs were brought to  
the laboratory from cattle colony, Landhi, Karachi. 
The adults mated and eggs were laid. After hatch- 
ing, the larvae were placed on rats for engorge- 
ment. I t  has also been observed that engorged 
female ticks may live without food for 20  days. 
A detailed laboratory rearing method has already 
been described by Allred, et ~ 1 . ~ 0  

Test Against Adults (Fig. I).-Engorged females 
have been preferred for the testing because of their 
greater resistance to insecticides and more uniform 
response. In  order to have an accurate result 
ticks were weighed by means of a n  analytical 
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LABORATORY EVALUATION OF INDIGENOUS INSECTICIDES AS COMPARED WITH 
OTHER INSECTICIDES AGAINST THE LARVAE OF AEDES AEGYPTI(L.) 

SHAHID H. ASHRAFI, ISHTIAQ A. KHAN and A.R. BHATTI 

Pesticides Research Section, P.C.S.I.R. Laboratories, Karachi 32 

(Received April 30, 1968) 

Indigenous insecticides in comparison with other pesticides were evaluated in the laboratory against 4th instar 
larvae ofdedes aegypti (L.). Heptachlor was found most effective with LCso0.0025 ppm and LCgo 0.012 ppm. 
Among the indigenous insecticides Petkolin-S(l-B), Petkolin-S (2-B), Petkolin-S (3-B), Petkolin-A (2-B) and 
Petkolin-A (3-B) were found more toxic than Toxaphene while LCjo values of Petkolin-S (2-B) and (3-B) were 
approximately comparable with that of B. H. C. 

Introduction 

The indigeno~s~esticides, Makrolin' and Petko- 
.lin2 proved very promising during laboratory 
tests against house filies and cockroaches,3~4 
locusts and flour beetles.6 These pesticides also 
gave encouraging results in the field against various 
crop pests.738 The present studies deal with the 
efficacy of Makrolin, Petkolin-A, Petkolin-A(I-,2- 
and 3-B), Petkolin-S and Petkolin-S (I-,2- and 
3-B) in comparison with other insecticides against 
the larvae of P.C.S.I.R. strain of Aedes aegyPti (L.)9 

Material and Method 

The insecticide susceptible strains of Aedes 
aegyfti (L.) of the same age and fed a t  the same 
diet were used. The standard procedure for 
larvicide testing outlined in WHO larval resistance 
test kit10 was followed and the insecticide solu- 
tions of different concentrations were prepared in 
acetone. The insecticides tested were Heptachlor, 
Aldrin, DDT, Dieldrin, Lindane, Endrin, BHC, 
Toxaphene, Petkolin-A (B.P. 41-150°C)~ Petko- 
lin-S, (B.P. 60-1 50C0), Petkolin-A ( I  -B), Petkolin- 
A(2-B), Petkolin-A(3-B), Petkolin-S( I-B), Petko- 
i n -  ( 2 )  , Petkolin-S (3-B) and malarial oil. 
Petkolin-A or S(I-B), (2-B), (3-B) are the modifi- 
cations of Petkolin-A and -S in which I%,  2% 
and 3% benzene were added, respectively before 
subjecting petroleum fraction-A and -S to the 
process of chlorination. 

The solutions of technical grade of the insecti- 
cides were made in acetone and serial dilutions 
were prepared to obtain the different dosages. 
The final dilution was made by adding I ml 
acetone solution of a toxicant to 225 ml distilled 
water contained in a glass beaker of 250-ml 
capacity. A batch of 20 larvae was kept in 
each small beaker containing 25 ml water. 

The larvae alongwith 25 ml water were trans- 
ferred into the beaker containing the toxicant plus 

225 ml water and were held in a constant tempera- 
ture room (78f 2°F) for 24 hr. After 24-hr 
exposure, the observations based on alive, mori- 
bund and dead mosquito larvae were taken. 
Larvae exhibiting abnormal behaviour, i.e. unable 
to surface or submerge were considered moribund 
and were included with the dead counts. Each 
concentration was used in duplicate and each set 
of experiment was run 10 times. A control and a 
check, treated only with acetone, were kept with 
all tests. 

The average percent mortality was plotted 
against log concentrations in parts per million 
and the LCSo and LCgo values were determined 
from the regression curves. 

Results and Discussion 

The percent mortalities obtained due to different 
toxic doses of an insecticide were plotted and 
regression curve was drawn in each case. From 
these regression lines the LCSo and LCgo values 
were calculated for Heptachlor, Aldrin, DDT, 
Dieldrin, Lindane, Endrin, BHC, Petkolin-S(g-B), 
Petkolin-S (2-B) , Petkolin-S ( I -B) , Petkolin-A(g-B), 
Petkolin-A (2-B), Toxaphene, Petkolin-A( I -B), 
Petkolin-S, Petkolin-A, Makrolin and malarial oil. 
The results obtained due to the toxic effects of 
these insecticides are given in Table I .  The regres- 
sion curves showing mortalities due to different 
doses of Heptachlor, Aldrin, D.D.T., Dieldrin, 
Lindane, Endrin and B.H.C. are given in Fig. I ; 
and mortalities due to Petkolin-S (3-B), Petkolin-S 
(2-B), Petkolin-S( I-B), Petkolin-A(g-B), Petkolin-A 
(2-B), Toxaphene, Petkolin-A( I -B), Petkolin-S, 
Petkolin-A and Makrolin in Fig. 2 and due to 
malarial oil in Fig. 3. 

I t  is apparent from these data that the relative 
larvicidal activity of the materials tested varied 
a great deal. Heptachlor showed the highest 
larvicidal activity with LCso 0.0025 ppm and 
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BACTERIAL AND FUNGAL ISOLATES FROM LABORATORY-REARED AEDES AEGYPTI 
(LINNAEUS), MUSCA DOMESTICA (LINNAEUS) AND PERIPLANETA AMERICANA 

(LINNAEUS) 

RIAZ I. ZUBERI, SAYADA HAFIZ and S.H. ASHRAFI 

P.C.S.I.R. Laboratories, Karachi 32 

(Received April 1,  1968) 

Eggs, larvae, pupae and adults o f A e d e s  aegypti (Linnaeus), Musca domestica (Linnaeus) and Periplaneta americana 
(Linnaeus)were separately plated out onnutrient media for the isolation of the normal aerobic bacterial and fungal 
flora. Fifteen isolates from Aedes aegypti, 27 from Musca domestica and 15 isolates from Periplaneta americana 
were identified. 

of bacteria and fungi were obtained on nutrient 
Introduction agar and sabourads agar slants respectively. 

The bacterial cultures were studied for their mor- 
Rearing of insects in a laboratory poses many phological, cultural and biochemical reactions 

problems, the most important ofwhich are sporadic and were identified.1 The fungal cultures were 
infections or disastrous outbreaks culminating in characterised on the basis of their morphology, 
complete destruction of insect cultures. Accord- sporulation and pigmentation. 
ing to their habitat, the insects are infected from 
their environment. e.g., the houseflies reared in the Results  
laboratory get infected through food and water 
while the cockroach population falls prey to infec- 
tion from bread and milk. Frequent examina- 
tions of the normal flora of reared insects, there- 
fore, are very helpful in the early recognition of 
pathogenic microorganisms. The present findings 
report the generally occurring aerobic bacteria 
and fungi associated with eggs, larvae, pupae and 
adults of laboratory-reared Aedes aegypti (Linn.), 
Musca domestica (Linn.) and Periplaneta americana 
(Linn.) . 

Materials  a n d  Methods 

Three insects, Aedes aegypti (Linnaeus) , Musca 
domestica (Linnaeus) and Periplaneta americana 
(Linnaeus) were examined for their bacterial and 
fungal microflora. The eggs, larvae, pupae and 
adults of these insects were obtained from hatchery 
from time to time. Each experiment was divided 
into the four stages of the insect life cycle. At least 
10 eggs of each of the three insects were plated out 
simultaneously for the isolation of bacteria and 
fungi for comparative study. Similarly, I o larvae, 
pupae, and adults of each insect in each experi- 
ment were studied. In all experiments, the 
different stages of the insects were surface sterilised 
and macerated in 10 ml sterile distilled water. 
Serial dilution technique was followed and the 
original suspension was diluted to I : 10 to I : 103  
for the isolation of fungi and I : I o to I : I 07 for 
bacterial isolation. The dilutions were plated out 
on sabourads and nutrient agar respectively. The 
nutrient agar plates were incubated a t  q ° C  and 
37°C for 24 to 48 hr while sabourads agar plates 
were incubated for a week a t  so0€. Pure cultures 

The eggs of Aedes aegypti, Musca domestica.and 
Periplaneta americana yielded a variety of bacteria. 
Culture No. I from Aedes aegypti was identified as 
Pseudomonas aeruginosa, which were short rods 
o .5-O . 6 x I .5p, gave greyish colonies with dark 
centres on nutrient agar and produced a diffusible 
green pigment. The culture Nos. 2, 3 and 5 from 
M. domestica were identified as Alcaligenes faecalis, 
D@lococ:us sp and Shigelle dysenteriae respectively. 
A. faecalis were rods, o .5  x I . o to 2. op and pro- 
duced white glistening colonies on agar; the 
D@lococcus sp. were oval and spherical cocci which 
occurred singly and in pairs and were encapsulat- 
ed. The shiny, raised opaque colonies on N. 
agar were characteristic of Shigella dyienteriae, the 
rods measured o .4-o. 6 x I .o-3. op and generally 
occurred singly. The eggs of P. americana yielded 
four cultures; cocci that occurred singly and in 
clumps gave opaque smooth white colonies on 
agar and were identified as staphylococcus albus (6) ; 
Shigella alkalescens (8) were 0 .5  x 1-1 .5p rods which 
gave circular and raised colonies on agar. Klebsiella 
pneumoniae (10) were 0 .3  to o.  5 x 5p rods with 
rounded ends, encapsulated and produced white 
shiny colonies on agar. Small pale homogenous 
and entire colonies on N. agar were produced 
by Micrococcus flavus, Table I .  

Flavobacterium arborescens (2) and Bacillus cereus 
(4) wete isolated from the larvae of A. aeg9ti. 
F. arborescens produced dirty orange colonies on 
agar; the irregular colonies with whip-like out- 
growth were characteristic of Bacillus cereus, these 
bacilli measured I- I .2 p x 3-5p. From M. domes- 
tics, the bacteria isolated were Proteus rettgeri, 
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STUDIES ON THE NUTRITION OF FUNGI 

Effect of Various Combinations of Monosaccharides on the Growth of Five Different Fungi 
# 

(Miss) KHADIJA ZAMIR* and SYED SHAHID HIJS-~ 

P.C.S.Z.R. Laboratories, Karachi 32 

(Received May 31, 1968; revised July 25, 1968) 

Effect of four monosaccha?ides, glucose, xylose, fructose and galactose and their different combinations, on the 
growth of Helmintlrosporiunr nodulosum (Berk. et Curt.) Sacc., Curvularia verruculosa Tandon et Bilgrami, Asper,gillus 
nidulans (Eidam) Wint., Phaeoramrrlaria sp. and Paecilomyces varioti Bain, was determined in liquid culture medium. 
It was observed that combination of these sugars yielded better growth than the individual sugars alone. It may 
be postulated that a certain sugar can be better utilized in the presence of another sugar or one sugar smpplements 
the utilization of another sugar. 

Introduction 
It is recognized that species of fungi vary in their 

ability to utilize different sugars for growth and 
development. In natural conditions fungi rarely, 
ifever, come in contact with single sugars. Studies 
on the utilization of various sugars have been 
carried out in these laboratories for the past two 
years. Effect of different sources and concentra- 
tions of carbon on the growth of different fungi 
had been studied.'-3. Combined effect of dif- 
ferent sugars on various fungi have also been 
studied by some workers.41s I t  was therefore, 
considered proper to study the conbined effect of 
these sugars on the growth of certain fungi so as 
to compare and study the differences, if any, 
between the utilization of a single sugar and a 
mixture of few of them. To begin with, the effect 
of a mixture of various monosaccharides was 
studied and the results were compared with the 
utilization of the individual sugars of the mixture. 

Materials and Methods 

The following fungi were used : 

( I )  Paecilomyces varioti, Aspergillus nidulans, Phaeo- 
ramularia sp. Curvularia verruculosa and Helminthos- 
porium nodulosum. The constituents of the culture 
medium, were sodium nitrate 2 .o g, potassium 
dihydrogen phosphate I . O  g, potassium chloride 
0.5 g, magnesium phosphate 0 .5  g, ferrous sul- 
phate o. 01 g, distilled water to make 1000 ml. 

To this basal Czapek's medium the mixture of 
monosaccharides was added instead of sucrose. 
The percentages of monosaccharides were cal- 
culated with the help of molecular weights of the 
respective sugars and a carbon concentration of 
2% was used for each sugar. Glucose, xylose, 

- - -- 

* Now at the Department of Microbiology, University of 
Manchester, Manchester, England. 

t Present address: 69. Brunswick Ave., Toranto 179, 
Ontario, Canada. 

fructose and galactose were used as representative 
members of monosaccharides. Combinations of 
sugars employed were :- 

( I )  Glucose+xylose, (2) galactose-tglucose, 
(3) xylose +galactose, (4) fructose +glucose, 
and (5) fructose +galactose. 

The fungi were grown on Czapek's solid medium 
which served as a source of inoculum. 50 ml of 
Czapek's liquid medium were poured into 250-ml 
flasks. Mixture of different sugars was added 
into the flasks. The same percentage was used 
throughout the experiment. The flasks contain- 
ing Czapek's medium and sugars were autoclaved 
at 15 pound pressure for I 5 min a t  I 2 I "C and were 
allowed to cool a t  room temperature and then 
inoculated with 4 mm discs cut from the growing 
edges of a 4-day old culture of different fungi. 
The pH of the medium was adjusted to 6.5 and 
the flasks were incubated a t  room temperature. 

After incubation the mycelial mat was filtered 
on preweighed filter papers. The mycelium was. 
dried at 60°C for 24 hr and filter papers were 
reweighed. The difference of the two weights- 
gave the net weight of the mycelium. The experi- 
ment was replicated three times and the results 
presented in this paper are mean of three readings. 

Results 
The utilization of different carbon compounds 

and their mixture by different fungi was deter- 
mined after 10 days. Sucrose was replaced by 
other nionosaccharides or their mixtures. Cara- 
malization of the sugars was largely avoided by 
careful autoclaving, although this usually occurred 
to some extent. The pH value of the resultant 
solutions after the addition of the monosaccharides 
was adjusted to 6.5. Among five fungi Helmin- 
thosporium nodulosum proved to be the best fungus 
in sugar utilization followed by Curvularia verm- . . 
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PHOSPHOMONOESTERASES IN DIFFERENT TISSUES O F  T H E  DESERT LOCUST, 
SCHISTOCERCA REGGARIA (FORSKAL) 

S.H. ASHRAFI, S. N. H. NAQVI, S.A. MUZAFFAR and S. A. QURESHI 

Pesticide Research Section, P.C.S.I.R. Laboratories, Karachi 32 

(Received March 28, 1968; revised July 26, 1968) 

Phosphomonoesterases were determined quantitatively in different tissues of  desert locust according to the 
procedure of Naqvi rt. al. Acid phosphatase activity was found to be high in Malpighian tubules (proximal 
and distal end both), c!aecae, midgut and male accessory glands. It was moderate in hindgut, spermatheca, ovi- 
duct, salivary glands, ovariole, blood, heart, testes, foregut, brain and low in male ducts, ova, fat bodies, nerve 
cord and integument. Activity was negligible i11 muscles and absent in tracheae. 

Alkaline phosphatase activity was recorded high in male accessory glands, caecae, midgut, and salivary glands. 
The activity was moderate in foregut, testes, ovariole and low in blood, male ducts, hindgut, fat bodies, oviduct, 
Malpighian tubules (distal and proximal both), and spermatlicca. It was negligible in brain and absent in ova, 
integument, muscles, heart, nerve cord, and tracheae. The results were compared with the histochemical findings 
of Qureshi3 for the same insect and were correlated with different physiological functions. 

Introduct ion 

The work on biochemical characterization and 
histochemical localization of phosphomonoes- 
terases in different tissues of-animals and plants 
has been in progress since 1923,' but NakamuraZ 
studied the phosphatase activity in insect tissue 
for the first time. Later on, histochemical and 
biochemical studies were done by several workers. 
All those workers who histochemically localized 
these enzymes, correlated the color intensity of 
the end product of the chemical reaction with the 
quantity of the enzyme present in a tissue. In the 
present investigation the biochemical studies of 
the phosphatases have been carried out to compare 
the histochemical findings of Qureshi,3 in different 
tissues of the same insect and to assign probable 
functions to these enzymes. 

Mater ia l  a n d  Methods 

Acid and alkaline phosphatase activity was 
determined in desert locust according to the 
methods435 modified by Naqvi et a1.6 Colorimet- 
ric determination was done on Beckman DB 620 
spectrophotometer. 

Reagents.-Disodium p-nitrophenyl phosphate 
was used as substrate and p-nitrophenol as colori- 
metric standard. Solutions were prepared ac- 
cording to Sigma Technical Bulletin.7 Acid and 
alkaline buffers were prepared according to pro- 
cedures of refs. 8 and g. 

Enzyme Source.-For enzyme source 28-day old 
adult insects were used for the estimation of the 
enzymes. These were chilled a t  -15OC in a cold 
chamber and were dissected in chilled water. 
Tissues after separation were kept in cold double 

distilled demineralized water. After grinding 
the filtrate was collected in a microfilter tube 
under moderate suction pressure through a 2-mm 
thick glass fibre layer, placed in a Gooch crucible. 
Blood was sucked out of the body through a micro- 
syringe. All the tissues were weighed prior to the 
grinding and a 0.3% homogenate was prepared 
in buffer of known pH. 

Procedure.-Procedure and optimum factors in- 
cluding standard curves for the determination of 
acid and alkaline phosphatases were followed as 
described by Naqvi et al.ci Each experiment was 
repeated five times. Activity of the enzyme was 
measured in terms of micromoles of p-nitrophenol 
liberated per mg fresh tissue weight under stand- 
ard assay conditions and was divided into four 
categories: (a) high activity-80 p m ~ l  or above. 
(b) moderate activity-40 pmol to 79 pmol (c) low 
activity-10 pmol to 39 pmol (d) negligible 
activity-5-9 ~mol/mg.  

Resul t s  a n d  Discussion 

Acid phosphatase activity as indicated by Fig. I 

was found to be I 2opm ,I/rng in the distal end of the 
Malpighian tubules. I t  was I I 5 mol in caecae, 
I 10 in midgut, go mol in male accessory 
glands and go Pm~l /mg  in proximal end of the 
Malpighian tubules. The activity was mode- 
rate i.e. 75 in salivary glands, 62 in ovariole, 
60 in foregut and 48 [ rm~l lmg in brain. I t  was 
38 in nerve cord and 18 Prnol/mg in integument. 
The activity was negligible i.e.9 Pmol/rng in 
muscles and absent in tracheae. 

Alkaline phosphatase activity was found to be 
157 i*mol/mg in male accessory glands as 
indicated by Fig. 2. I t  was 95 in caecae, go 
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THE BRACHYURAN LARVAE OF WEST PAKISTAN HATCHED IN THE LABORATORY 

Part I.-Oxystomata, Calappidae (Decapod: Crustacea) 

Department of Marine Fisheries, Fish Harbour, Karachi 

(Received May 14, 1968) 

Prezoea and first zoea of Matutn lrtnaris (Forskal) and M, ylanipes (Fabricius) have been obtained by rearing 
the ovigerous females. These are figured and described. A comparative study of first zoeae of both the species 
has also been madc. 

I t  is intended in these studies of thr West 
Pakistan Brachyura to rear as many species as 
possible from the berried crab, and thus to as- 
certain without doubt the identification of zoeal 
stages in Plankton. There are 12 species of 
sand crabs, so far recorded, in the Karachi area. 1 3 t  
Matuta lunaris (Forskal) and Matuta planipes 
(Fabricius) are dealt with here. 

In the family Calappidae, studies have been 
made on the larval stages of Calappa marmorata,3 
Chlappa lophos,4-5 Calappa flammena ,6 Hepatus 
ephelitious ,7 Matuta lunaris,s No account has 
been found on the zoea of Matuta planipes 
(Fabricius) . 

Materials and Methods 

Rearing experiments were done during 1964-66 
in the laboratory of Marine Fisheries Department, 
Karachi. Collections of ovigerous female crabs 
were made from Sandspit, Hawkes Bay, Manora 
Island and from the catch of beach seine fishing 
by local fishermen at Korangi creek, Karachi. 

The live specimens were kept in sea water in 
the laboratory (collected offshore, brought in 
carboys) and the water was changed every 12 

hours. Crabs were fed bits of fresh shrimp and 
fish and excess food was removed soon after feeding. 
The salinity of sea water in the aquarium was 
maintained at 35 p.p.t. and temperature at 28OC 
during these experiments. Soon after hatching, 
the zoea were removed and some of them were 
preseryed in 5% formalin, others were allowed 
to develop and were fed Arbmia nauplii. Lactic 
acid was used as clearing agents and dissections 
were made in it. The dissected specimens were 
covered with Hoyer's mounting medium. Drawings 
of whole as well as of the dissected parts and 
mouthparts were made with the help of camera 
lucida. Measurements were made with the 
help of an ocular micrometer. 

Moulting Periods 

Only prezoea and first zoea of M. lunaris and 
first zoea of M. planipes were obtained during the 
rearing experiments. Prezoea of M. lunaris, 
hatched from the egg moulted after 4 hr 
into the first zoea and M. planipes within half an 
hour only. 

Description of Zoeae 

( I )  Matuta lunaris (Forskal) .-Prezoea : I t  is a 
minute zoea measuring 8 0 8 ~  in length; the dorsal 
spine is slightly longer than the rostral spine of 
the cephalothorax (1 32 and X I  7p respectively) ; 
There is no lateral spine; postero-lateral flaps 
occur on the cephalothorax. Abdomen: Pair 
of knobs of second segment blunt and pointed 
outwards, and of third segment pointed down- 
wards; fourth segment is broader than the rest 
and its postero-lateral margin is thick and extended 
as flap, overlapping the fifth segment telson fork 
well developed but its depth is less than its body 
length 58 and 89p, respectively; 3 setose spines 
emerge inside the fork. 

Antennule is short and bears three aesthetes 
and one small seta. 

Antenna: Protopodite ( 1 3 2 ~ )  is longer than the 
rostral spine of the cephalothorax; it bears short 
teeth on the distal half; no expodite. Mandible 
bears 3 large teeth. Maxillule bears 6 
plumose setae on coal endites; 5 setose spines 
on basal endites and 5 setae on endopodite 
(4 on terminal segment and one on basal seg- 
ment). Maxilla bears g (4 -15) plumose 
setae on coxal endites; 7 (3+4) on basal 
endites; 4 (2+2) on endopodite, one long 
plumose seta on the margin of scaphognathite 
which terminates as a setose spine. 

First maxilliped bears no seta on proiopodite; 
4 setae on exopodite; setation of the 5 seg- 
mented endopodite is I,  I ,  I ,2,4+ I .  
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A KEY TO THE PAKISTANI GENERA AND SPECIES OF THE HISPINAE AND CASSIDINAE 
(COLEOPTERA: CHRYSOMELIDAE), WITH DESCRIPTION OF A NEW SPECIES FROM 

WEST PAKISTAN INCLUDING THE ECONOMIC IMPORTANCE 

MOHAMMAD ABDULLAH and (Miss) SHAMEEM SAEED QURESHI 

P.C.S.I.R. Laboratories, Karachi 32 

(Received May 21, 1968) 

Keys (with distinguishing characters) are provided for the genera and species of the Xspinae and the Cassi- 
dinae of West and East Pakistan. A new species (H. yunusi Abdullah & Qureshi) of Hispa Linnaeus, 1767 is 
described from West Pakistan. This is for the first time that the genus has been discovered in West Pakistan. 
The taxa treated in this paper are pests of economic importance. 

Introduction Antenna without any dorsal spine 4 

The ~ i s ~ i n a e  and the Cassidinae, collectively 4. Prothorax with the front border with spines 
called as Cryptostomes, are pests of economic Dacblispa Weise, 1897 5. 
importance. They are more common and 
numerous in East Pakistan than in West Pakistan. Prothorax with the front border without spines. 
Larvae of the Hispinae live inside the tissues of Hispa Linnaeus, I 767 
leaves throughout their development and are leaf- first four prothoracic spines longer than the first. 
miners but the larvae of the Cassidinae are free- two antenna1 segments combined 
living. Some records of host plants are given in H. yunusi Abdullah & Qureshi,. 
Table I. new species 

5. Black- D. brevispinosa (Chapuis, 1877) 
A Key to the Genera and Species of the His- Maulik, 1919 

pinae of West Pakistan 
(Maulik, 1919) Reddish-brown, with two longitudinal bands 

on the prothorax, the extreme tips of the thoracic 
I .  Antennae I I-segmented; prothorax and spines, all the discal spines on the elytra (except 

elytra without lateral projections from the sides 3 the smaller humeral ones), two large spines on the 
margin below the humerus and a few at the ex- 

Antennae 9-segmented; prothorax and elytra ternal apical angles, and the sides of the meso-and 
with lateral projections metasterna, black D. uestita Maulik, 1919 

Platypria Guerin, 1840 2 

TABLE I .-ECONOMIC IMPORTANCE OF THE 
2. Antennae robust, hardly reaching beyond HISPINAE. 

the scutellum; prothorax with the lateral lobe on 
each side uniformly rounded; elytra with the Pest H O S ~  plants Localities 
spines and tubercles much lower -. 

P. andrewesi Weise, 1906 Asamangulia sp. Sugar-cane Java 
Bronthispa froggatti Coconut Solomon Island 

Antennae fine, reaching much beyond the Callispa kilimana Maize East Africa 
scutellum; elytra with the anterior lateral lobe Esti8mena chinensis Bamboo shoots India & Pakistan 

on each side with five spines Hispa armigera Rice-plant India & Pakistan 
H .  striaticollis Maize East Africa 

P.  hystrix (Fabricius, I 789) Leptispa pygmaea Rice-plant India a Pakistan 
Guerin, 1840 Monochirus callicanthus Rice-plant Formosa 

Phidodonta modesn Sugar-cane India & Pakistan 

3. Antenna with first to sixth segments with ; ! " ~ ~ ~ ~ ~ w ~ ~ ! t r i X  
Agathi India 
Erythrina Ceylon 

dorsal spines; tarsal claw double, equal Prornetothrca rlntiqua Coconut New Guinea and 
Hispella Chapuis, 1875 Solomon Island 

P. coeruleipennis Coconut Fiji 
antennae short and stout, first segment with five ;: Coconut shoots Philippine 

Coconut New Hkbrides 
dorsal spines P .  reichei Coconut Samoa 

H. brachycera Gestro, 1897 Wallacea dactylifPrae Date-palm India and Pakistan 
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A.KEY T O  THE PAKISTANI GENERA AND SPECIES OF THE CHRYSOMELINAE AND 
HALTICINAE (COLEOPTERA: CHRYSOMEIJDAE), WITH DESCRIPTION O F  NEW ' 

GENERA AND SPECIES INCLUDING THE ECONOMIC IMPORTANCE 

MOHAMMAD ABDuLLAH and (Miss) SHAMEEM SAEED QURESHI 

P. C. S. I. R. Laboratories, Karachi 32 

(Received May 21,. 1968) 

A. nasiri sp. n.; Neopotonina gen  n.; and N. hamidi sp. n. 

Introduction C .  alnicola littorea Alnrrs oregona, British Columbia, 
A. rugosa, Alaska ' 

A. crispa, Scllix - .  

The Chrysomelinae and the Halticinae (flea- 
' fragilis 

beetles) were classified in the groups Cyclica and C. walshi P. balsamifera, Ontario, Ottawa 
Trichostomes respectively, of older authors. Both P. grandidentata, 

are very important from the agriculturist's point C. knabi 
P. tremuloides 

of view and should be regarded as enemies of Salixfragilis, Ontario, N e w  
S .  amy.qdaloides Hampshire, 

mankind. They are pests of economic importance Populus deltoiues, New Mexico 
and are known to attack several important crops, P. nigra, P. 

cultivated and uncultivated plants as may be tremuloides, 
P. grandid~ntata noticed from Tables I and 2 .  C .  falsa Salix discolor, Central Ontario, 
Populus balsa- British Columbia.. 

mifera, 
TABLE I .-ECONOMIC IMPORTANCE OF THE P. trichocarpa Alaska 

CHRYSOMELINAE C .  aeneicollis Salix British California Columbia,. 

Salix, Populus Mexico, Ontario, 
British Columbia 

Host plants Localities C. laurentia S. fragilis, S. New Hampshire, 

Cerakes. ferrugineus Manihot West Africa 

Colaphellus sophiae Mustard Europe balsmnifera 
C .  conJuens Salix Western Washing- 

ton, California 
C .  srmota Salix, Populus British Columbia 

balsamifera. 
Willow, Poplar Europe P. trichocnrpa 
Willow, Aspen Europe C .  lineatoyunctata Salix, Populus British Columbia 

Salix Arizona, Mexico C .  texana Salix Central and South- 
Populus Ire- Virginia, New Texas 

muloides Mexico, C .  cruentipennis $alix Western Cuba 
P. baisamifera, kianitoba C .  schaeferi Salix California, 

Manitoba 
Southwestern C .  blaisdelli Salix Alaska 

C .  engelharati Salix Alaska 
Northwestert~ ChrysolinaJavomarginata Aster multiporus, Central Aberta, 

Montana vidira Artemisia sp. British Columbia 
Alnus serrrrlatcl Southeastern Chrysolina hudsonica Achillea, Port au Choix, 

Pennsylvania Tanacetum Manitoba 
.C. alnicola alnicola Alnus rirgosa Northern New Entomoscelis adonidis Turnip America 

Jersey. Castroided polygoni Polygonrtm. America, Europe 
A .  tenuifolia Nova Scotia, Sugar-beet 
Salix Newfoundland C. viridula Dock, Sorrel England 

C, aliticola interna Alnus trnuifolia, Inland regions, G. cyanea Grapevines  California 
Alaska, Leptinotarsa decnlincata Potato America. Europe 

A.  oregona, British Columbia Phaedon armoraciac Crucifers Europe ' 
Salix sp. P. assamensis Mustard India, Assam 

Populus tri- P. cochleariue Mustard, Horse- Europe 
radish 
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' THE COCKCHAFERS AND DUNG-ROLLERS OF PAKISTAN OF THE DESMONYCINAE, 
EUCHIRZNAE AND RUTELINAE (PELTONOTINI, PARASTASIINI AND ADORRHI- 

NYPTIINI) ALONG WITH THE DESCRIPTION OF FIVE NEW SPECIES OF 
ANOMALA (COLEOPTERA : SCARABAEIDAE) . 

MOHAMMAD ABDULLAH and (Miss) ROSHAN ARA ROOHI 
? 

1 P .  C. S. I .  R Laboratories Karachz-32 

1 (Received June 13, 1968) 
! 

Keys (with distinguishing characters) are presented for the indentification of the genera and species of the 
Desmoiiycinae, Euchirinae and Rutelinae (Peltonotini, Parastasiini, and Adorrhinyptiini) of East and West Pakistan. 
Five new species of Anonlala Samouelle (Anomalini, Rutelinae) are described from West Pakistan: A. anwari sp. n., 
A .  yirnusi sp. n., A .  akbnri s.  n., A.  lyallpurensis sp. n., and A. ikrami sp. n. A revised key t o  the nineteen West 
Pakistan species of Anomaln is also included. 

Introduction 

This is the latest of a series of papers on the 
brabaeidae of Pakistan. The preceding papers 
have already been published in this journal 
(Abdullah and Roohi, 1968). 

Little is known about the bionomics of the groups 
treated here. Nothing is known about the Des- 
monycinae. Larvae of the Euchirinae feed in 
and upon decaying wood-the decaying interiors 
of old tree-trunks, and when mature upon the 
sweet exudations from various trees. Our Pro- 
pomacrus macleayi (Hope, 1841) Deyr., 1874 is 
associated with the oak tree, Quercus incana. Of the 
Rutelinae, nothing is known about the Peltonotini. 
The Parastasiini feed in the larval state upon 
rotting wood. We are not aware of the habits 

,of the Adorrhinyptiini or the species of Anomala 
, Samouelle (Anomalini) described in this paper. 

Ff Systematics 

ere is only one genus Desmonyx Arrow, 1907 
one species D .  humerali~ Arrow, 1907 found 
East Pakistan in Burma, Ruby Mines. This 
es may be found in East Pakistan. 

e group has not been recorded in or near 

There is only one genus Propomacrus Newman. 
h four species likely to be found in East 
which are separated as follows (Arrow, 

. Pygidium clothed with long erect hairs; 
ter, with the widest part behind the middle. 

In the male, clypeus longer; front femur with a 
triangular lamina in front 2' 

Pygidium clothed with short, close-lying hairs, 
long only a t  the extremity; elytra longer, with the 
widest part before the middle, the pale blotches 
confluent. In the male, clypeus very short; 
terminal process of the front tibia very long; femur 
with an  acute tooth near the middle 

P .  parryi (Gray, 1848) Deyr., 
1874 

2. Moderately broad and compact; pale 
blotches of the elytra scattered 3 

Very broad and compact; pale blotches of the- 
elytra confused and often annular. In the male,. 
front tibia very gently curved, its terminal process- 
long P .  gestroi (Pouill., 19 1 3) Arrow,,, 

1917 

3. Elytra almdst -without pale longitudinal 
lines. In the mare, anterior half of the front tibia 
strongly and abruptly curved, its terminal process 
shorter than the median process 

P .  macleayi (Hope, 1841) Deyr., 
1874 

Elytra with pale longitudinal lines. In  the 
male, anterior half of the front tibia very gently. 
and not abruptly curved, its terminal process rather 
longer than the median one 

P .  henrici (Pouill., 1913) Arrow, 
'9'7 

The group has not been recorded in West 
Pakistan. 

Rutelinae 

(vide Abdullah and Roohi, 1968) 
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BIOLOGY AND CONTROL OF THE INSECT PESTS OF CUCURBITS OF THE 
INDO-PAKISTAN SUBCONTINENT 

MOHAMMAD ABDULLAH 

P.C.S.I.R. Laboratories, Karachi 32 

(Received July 6, 1%8) 

Vine crops of the gourd fanlily Cucurbitaceae are of economic, agricultural,indostrial and medical importance. 
The cucurbit vegetables serve as alkali reserves of the blood, as source of minerals, as source of roughage. and as 
source of vitamins A, R,  C and G. Some of them have such alkaloids as colocynthin, colocynthetin, bryonin, 
myriocarpin, momordicin, etc., and are used as a remedy for various diseases. Their seeds usually contain fats 
with linoleic, oleic, linolenic or conjugatedpolythenoid acids as major components. These plants are attacked by 
addt  or immature stages of a number of insect pests, which are, alphabetically and order wise, followed by their 
known natural enemies in parentheses, as follows: I. Coleoptera or beetles and weevils: (1) Acythopeus citrulli- 
a curculionid; (2) Apomecyna histrio-a cerambycid; (3) A. pertigera-a cerambycid; (4) Aulacophora atripennis or 
black pumpkin beetle-a chrysomelid; (5) A. foveicollis or red pumpkin beetle--a chrysomelid (crows, mynas and 
a reduviid bug, Rhinocoris fuscipes); (6) Epilachna species or spotted lady bird beetles--a coccinellid, namely E. 
chrysomelina, E. dodecastigma (reduviid Rhinocoris fuscipes), E. vigintioctopunctata ( R. fuscipes, Pleurotropis foveolatus 
and Tetratiychus ovularrrm); and Juliodis atkinsoni-a buprestid. 1I.Diptera or true flies: (B) Dacus brevistyhs-a 
trypetid (Opirrs incisi); (9) D. cucurbitae or melon fly-a trypetid (0 .  Jetcheri, Syntomus phyrum and Ipobracon 5p.); 
(10) Myiopardalis parallolin+a trypetid. 111. Hemiptera or plant bugs, etc. : (1 1) Aspongopus brtrnneus-a penta- 
tomid; (12) A. janus-a pentatomid (Eupelmus aspongoni); (13) Frunkliniella sulphure-an aphid; (14) Gallobelli~us 
nacsicornis-a mirid; (15) Leptoglossus membranceus or paddle legged bug-a pentatomid; (16) Megymenom bre- 
vicorne-a pentatomid; (17) Metacanthus pulchellus-a berytid; and (18) Nezara viridula-a pentatomid (Telcnomus 
sp., Microphanurus sp., Sarcophagn sternodontis and Trichopodapennipes). N. Lepidoptera or butterflies and moths: 
(19) Agrotis ypsilon or greasy surface caterpillar-a noctuid (Micro'gaster sp., Amblyteles sp. and Fileanta rrtfocauda (20) 
Laphygma exigua or indigo caterpillar-a noctuid (Sturmia inconspicuoides, Actia monticola, Euplectrus gopimolini, E. 
plecoptrae, Bracon hebetor, myna bird, Canthecono furcellata, rereduviid Rhinocorisfrrscipes and Ammophila sp.); (21) 
Margnronia indica-a pyralid (Apanteles taragnmmae); (22) Pericnllia ricit~i-an arctiid (Apanteles ricini); (23) Plrrsia 
peponis-a noctuid (Ceraphron athanassi, Apanteles plusia and A. tara'qammar) ; (24) Sphendrches c~fer-a pterophorid 
(Apanteles pdudicolae and A. rangii). V. Orthoptera or grassshoppers, locusts, crickets, etc.: (25) Brachytrypes 
nchatinus-a gryllid (lizards and digger wasp Sphex lolrntus) ; and (26) Poecilocerus pictus-an acridid. Their biology 
and control measures are described in this monograph. 

Vine crops of the gourd family, Cucurbitaceae (Citrullus colocynthis), jangli chachinda (Tricho- 
are of considerable economic, agricultural and santhes cucumerina), jangli karela (Memordica balsa- 
medical importance (see Table A). Common mina), kaddu (Lagenaria uulgaris), kakri (or Khar- 
examples of the cucurbits are : bush pumpkin or buza) (Cucumis melo), kanchan-arak (Momordica 
summer squash (Cucurbita bePo var. condensa, can- dioica) , karela (Momordica charantia) , Khira (Cucumis 
taloupes (Cucumis melo var. cantalu@ensis), cassaba satiuus) , karni-taroi (Luffa amara) , la1 indrayan 
melon (Cucumis melo var. inodorus), chayote (Sechium (Trichosanthes palmata), mitha-kaddu (Cucurbita 
cdule) , citron melon, cucumber (Cucumis satiuus) , maxima), the muskmelon (Cucurbita moschata) , 
gherkin (Cucumis anguria), mango melon or lemon palwal (Trichosanthes dioica), safed-Kaddu (Cucur- 
,cucumber (Cucumis melo var. chito), muskmelon bita pepo) , tarali (Xehneria umbellata) , taroi (Luffa 

netted melons (Cucumis melo var. acutangula) , tarbuz (Citrullus uulgaris) , etc. Prain,4O 
pumpkin (Cucurbita pepo), pumpkin- Baquar and Tasnif.4 
large cheese (Cucurbita moschata), squash 
axima), water melon (Citrullus uulgaris), From the above examples it should be obvious 

5' Vernacular names of the important cucur- that many of our common vegetables are cucurbits, 
nd India are arranged alpha- Vegetable growing or gardening is an important 
scientific names in parenthesis: subject of agriculture and horticulture. Vegetable 

kia madraspatana), akashgaddah production for local markets and their canning 
us), bhimb or kundru (Coccinia and manufacture is an important industry, which 

kia scabrella), bindaal ( Luffa shall develop more and more in the Indo-Pak 
islambhi (Cucumis callosus or trigonus), subcontinent in the years to come. In the U.S.A., 
(Trichosanthes anguina), choti-indrayan for example, the gross income from farm pro- 

ophetarum), gargunaru or mala (Bryonop- duction and Government benefit payments by 
) , ghia-taroi (Luffa racemosa) , gol-kaddu groups of commodities of vegetable crop? amount-. 
cerifera), gol-kakra (Momordica cochin- ed to $88o,ooo,ooo in 1936 Thompson.sl Vege- 

, gulur (Hodgsonia heteroclita) , indrayan table growing includes home gardening, market 
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GENIC EFFECTS OF THE MONOFUNCTIONAL ETHYLATION AND MZTHYLA- 
TION REACTIONS IN DROSOPHILA* 

A. H. KHAN? 

Department of Genetics, University of Cambridge, England 

1. (Received March 22, 1968; revised June 26, 1968) 

The monofunctional alkylating agents, diethyl sulphate, ethyl methanesulphonate, and methyl methane- 
sulphonate, have been studied as mutagens on Drosophila spermatozoa when administered by the adult feeding 
method: all three compounds show pronounced mutagenic effects. A comparison has been made of the relative 
mutagenic effectiveness of the ethylation and methylation reactions on Drosophiln. 

I Introduction 

! The alkylating agents are one of the most im- 
jportant groups of chemical mutagens to have 
'received attention, since many of them are car- 
cinogenic, carcinostatic and mutagenic. Also, 
the alkylating agents have been classified as 'radio- 
mimetic' compounds because of the striking simila- 
rities between radiation-induced and alkylation- 
induced mutagenesis. Studies on the relative 
mutagenic efficiencies of the ethylation and me- 
thylation reactions (using diethyl sulphate and 
dimethyl sulphate) following treatment of Dro- 
sophila spermatozoa by adult feeding method, 
have shown that ethylation is a better mutagenic 
agency than methylation.' The present study 
-extends these observations on Drosophila melanogas- 
ter (fruit fly) for the monofunctional ethylating 
and methylating agents (ethyl methylsulphonate, 
methyl methanesulphonate and diethyl sulphate) 
and it will be seen that methylation appears to be 
distinctly more mutagenic than ethylation, follow- 
ing the treatment of Drosophila spermatozoa by 
an adult feeding method. These results indicate 
that the relative efficiency of the ethyl and methyl 
groupings in mutagenesis depends to some extent 
on the type of chemical carrier via which these 
alkyl groups are introduced; the ethyl group 
being apparently more efficiently contributed via 
diethyl sulphate than methyl group via dimethyl 
sulphate, whilst the opposite appears to be the case 
when these alkyl groupings are introduced via 
the methane sulphonates. 

Since most of the chemical agents show a delayed 
mutagenic activity,3,9 the relative mutagenic 
effectiveness of the ethylation and methylation 
reactions is determined from the F I  complete and 
FI mosaic sex-linked recessive lethal mutation 
frequencies generated from Drosophila spermatozoa 
after adult feeding treatments with monofunctional 

alkylating agents : diethyl sulphate (DES), ethyl 
methanesulphonate (EMS), and methyl methane- 
sulphonate (MMS) . 

Materials and Methods 

The bottoms of several one-pint milk bottles 
were covered with a double thickness of filter 
paper saturated with a solution containing 2 parts- 
of distilled water to I part of absolute alcohol, 
5% glucose, and the desired concentration of the 
alkylating agent. Since neither of these alkylat- 
ing agents is miscible with water, alcohol was 
present in the treatment solution to disperse the 
globules otherwise formed. The filter paper was 
kept saturated during the period of treatment by 
adding 3 .drops of the treatment solution 4 times. 
daily. 

Fifty newly-emerged wild-type Oregon-K 
Drosophila adult males were starved for 24 hr and 
placed for 24 hr in one of the treatment bottles; 
the treatment solution was the only source of' 
nourishment during this time. After treatment, 
the males were examined for complete and F I  
mosaic sex-linked recessive lethal mutations by the 
Muller-5 (Basc) method. 

Results 

Table I illustrates the complete and F I  mosaic 
sex-linked recessive lethal mutation frequencies 
generated from Drosophila spermatozoa after adult 
feeding treatments with diethyl sulphate (DES), 
ethyl methanesulphonate (EMS), and methyl 
methanesulphonate (MMS) . In DES-treatment, 
survival was very good, sterility was 4% and 27 
lethals were detected in F2 giving a F I  complete 
sex-linked recessive lethal mutation frequency o f  
8.9%. No lethal was found in the control treat- 
ment. EMS was toxic g i v i n ~  a low survival rate 

-- 

*This is a part of thesis submitted to the University of Cam- 
of 64%,sterility was 4%ubut tuhe mutation rate was 

bridge in partial fulfilment of the requirements for Ph. D. very high with 43.6% F I  complete lethals. MMS 
tNow at Radiation Genetics Institute, Lyallpur. produced very high sterility which can be judged 
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