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KINETIC BEHAVIOUR OF THE SULPHONATED LIGNIN-FURFURAL RESIN 

A. J. MAHMOOD and M. H. KHUNDKAR 

Dejartrnent of Chemistry, Dacca University, Dacca 

(Received May 25, 1968) 

T h e  breakthrough capacity of  the sulphonated li~nin-furfural resin depends on the condition of  sulpl~onation. 
This capacity as well as the capacity determined by the dynamic trlethod are influenced by different cations. No 
other anionc, except the acctatc, can influence thc capacity detcrmit~cd by thc dynamic mcthod. Concentration 
also has marked effect on the sorption of a cation. This effect is 11luch more prominent than the effcct produccd 
hy the challge in the flow rate. The value of  the breakthrough capacity doer not change cven if the resin is takcn 
in the Na+ form instead of  the H+ form. Moreover, 2~ NaCl can elute Caz+ ions ql~antitativcly. 

Values of  the distribution eoeficient with different cations increase with the incrcase of  pH up to  certain 
range and then tend to  approach limiting values. 

The sulphonated lignin-furfural resin is a poly- 
functional cation exchanger.1 Its characteristics 
as a cation exchanger may not be the same as 
those expected from a monof~~nctional cation 
exchange resin. The present investigation was 
undertaken to obtain further information on the 
characteristics of the sulphonated lignin-furf~~ral 
resin so as to explore its utility for different pur- 
poses. 

When a salt solution is added to a resin contain- 
ing sulphonic acid group, the cation of the salt 
is sorbed and the ions o n  the resin are eluted ac- 
cording to the following equilibria: 

vhere R-S03H and R-S03Na represent H-L 
[nd Na+ forms of the resin. It'sufficient amount 
~f the resin is taken in the salt solution it may 
ake considerably long time for the completion 
)f the exchange of the cations of the salt. On  the 
~ther hand, if the resin is taken in a column, soaked 
vith water, and the salt solution (influent) is 
iropped from the top and the solution that comes 
)ut of the resin bed (effluent) is collected at a 
.easonable rate the cations will be exchanged 
nuch more quickly. The ions removed from the 
.esin (eluate) pass down the column and the equili- 
)ria as shown above are shifted towards the right. 
ijlhile passing down the column, the influent is 
yadually depleted of the cations due to its contact 

h fresh resin. I n  this way the influent becomes wit 

completely free from the metal ions present in it. 
At the point of leakage breakthrough occurs. The  
breakthrough capacity is the total amount of the 
metal ions sorbed just up to the point of leakage. 
This is generally expressed in milliequivalents 
per gram dry resin in the desired form. 

I n  the present paper the ion exchange properties 
of sulphonated lignin-furfural resin have been 
studied with different cations and anions and at 
different p H  values. Regeneration characteristics 
of the resin have also been studied. These studies 
reveal many characteristics of the resin that appear 
favourable for the application of the resin in the 
laboratory as a n  analytical tool as well as in the  
relevant industries. 

Experimental 

Column Spec$cation.-The column was made  
from a Jena glass tube (48 cm long, 2.36 cm in 
diameter) having a two-way stopcock attached 
a t  the end. The  column is continuous through 
one of the ways of the stopcock with a glass tubing 
drawn into a nozzle. T o  the other way was 
joined another glass t~tbing through which was 
supplied water for back-wash. The stopcock 
not only regulated the water-flow for back-wash 
but also helped regulate the rate of collection of the 
effluent. This column was used for studying the 
breakthrough and the regeneration characteristics. 
For other purposes smaller columns ( I cm x 15- 
20 cm) were used. 
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DIFFUSIVE SEPARATION IN THE UPPER ATMOSPHERE 

Pakistan Space and UpFer Atmosphere Research Committee, Karachi 

(Received May 1, 1967) 

Density and temperature measurements with magnetic mass spectrometer taken at two Aerobee flights 
have been analysed and interpreted using the equation for diffusive equilibrium. It is found that O(16) is in diffusive 
equilibrium starting from 130 km, whereas N,(28) and 0,(32) from 110-115 km. The temperature nieasurements 
compare with the theoretical values very nicely within 1%. 

Introduction where no and Ho refer to 160 km. 

Neutral gas constituent measurements have 
H can also be defined as 

been made on two Aerobee flights with magnetic H=p(<-zo) +Ho 
mass spectrometer's. Detailed data analysis has 

(4) 

been given by Hedin et a1.I for density and tem- Knowing Ho, (z-z0) and @, we can find H 
Derature measurements. The above analysis corresponding to any altitude, and hence n. - 
showed a more rapid decrease in densities of 'the 
heavier constituents with altitude, which is in Using Ho for hT2(28) Ho is calculated from (2) 

qualitative agreement with expectations if the for 02(32) and o(16) .  Figure I gives us the 

particles are in diffusive equilibrium. density variations with altitude for N,, 0, from 
both the flights. 

However, there had been no attempt to see 
whether the individual constituents are in diffusive 
equilibrium a t  sufficient altitudes. In this paper 
the author has shown that N, is in diffusive equili- 
brium a t  I 15 km while O2 a t  I 10 km and 0 at: 
130 km. 

Technique and Discussion 

Neutral density n is related to the density scale 
height H n  as 

when no refers a t  <=o, z, being the altitude. H n  is related to scale 
height H, as 

K T  
H=H, ( I + @ )  = - -  

mig (2) 

where P=dH/dz is scale height gradient. 
Taking the experimental value of 72 for N,, H is 
calculated from ( I )  and (2). A mean value of 
His found a t  160 km, from the fact that it gives 
the best agreement with the values found by Hedin 
et al.1 Corresponding value of P is taken as a 
mean constant value. A mean value of "g" is 
taken from I 10-205 km. 

For an atmosphere in diffusive equilibrium with 
constant scale height gradient, n and H a r e  related 

n H 
-- - (--I (3) 

no Ho 

The agreement between the theoretical and 
experimental curves is very good (Fig. I ) ,  though 
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STUDIES ON INDIGENOUS IRON ORES 

Part I.-Effect of Heat in Presence of Carbon Dioxide, Nitrogen and Air 

SHABBIR AHMED QURESHI, ABDUL HAMEED SHAIKH and SHAKIL AHMED 

Engineering Division, Central Laboratories, Pakistan Council of ScientiJic and Industrial Research, Karachi 

(Received October 4, 1967; revised February 7, 1968) 

The  effect of heat on Makerwal, Chichali (East) and Chichali (West) iron ores of  sizes 3-4 in and -200 
mesh, in an atmosphere of COz, NZ and air-the primary components of blast-furnace gases-over a temperature 
range of 200-1200°C with a view to reduce the Fe++ contents of the ore, has been studied. The  ferrous content 
of the heated ores sharply falls after 600°C. This means that the FeO, which is an undesirable product, can 
be reduced to a minimum simply by heating the ore at 600°C atid that this could presumably pave the way for 
an ecoriomical metallurgical process. 

Also studied are the magnetic properties acquired on heating and the possibility of the magnetic separation of 
the iron osides. The  approach does not appear to be promising as most of the iron is lost in the non-magnetic 
part of the iron ore. 

Introduction 

Work on the Kalabagh iron ores was started 
i n  these laboratories sometime in 1958. Both 
physical1-3 and chemical approaches were made 
to determine the different phases and constituent 
elements of the ore. The physical methods mostly 
dealt with the X-ray study of the different phases 
present in the original and the roasted ores, while 
the chemical methods4 which consisted of leaching 
with nitric acid, froth floration or roasting and 
thereafter separating the magnetic portion by a 
powerful magnet, were carried out, with a view 
to enrich the iron ore. All these approaches 
particularly the X-ray study have undoubtedly 
-given a better understanding of the nature of the 
ore but do not give sufficient information to develop 
.a metallurgical process for the indigenous ores. 

Though it  has already been shown that simple 
r o a ~ t i n g ~ , ~  or sintering helps decomposing siderite 
.and breaking up the siliceous part of the ore into 
its components, it remains to be seen a t  what 
temperature the FeO contents of the ore can 
possibly be reduced to a minimum, and what is 
the precise effect of the heat on the different 
phases of iron present in the ore. 

The present study therefore covers the effect of 
heat on the different ores namely Makerwal, 
Chichali (East) and Chichali (West), in the pre- 
sence of N,,COz and the air over a temperature 
range of roo-lnoo°C. 

Experimental Procedure 

then cooled, a small portion was detached and 
ground to about -100 mesh. For ferrous deter- 
mination, about 50 ml of the concentrated HCI 
was added and the contents boiled in an  atmos- 
phere of C 0 2  for I hr. The Fef contents were 
estimated by titrating against standard potassium 
dichromate solution using diphenylamine as indi- 
cator.7 The results obtained are shown in Figs. I 

and 2a-c where the Fe+' percentage is plotted 
against temperature in various atmospheres such 
as CO,, Nz and air. 

The three types of the iron ores mentioned 
above were examined. The ores in 3-4 in and 
-200 mesh size were heated a t  different tempera- 

Twnpn-alure C' 
tures ranging from ~ O O - I Z O O ~ C ,  in an  atmosphere 
-of C02,N2 and air, flowing past the sample, a t  Fig. la.-Effect of heat on ferrous contents of the ores in 
the  rate of 2 I/min. The respective samples were the presence of CO,. (Lump size 3-4") 



CHEMICAL CONSTITUENTS OF LYCEUM EUROPAEUM 

Part I.-Isolation of Lyceamin and p-Sitosterol 

M.  MANZOOR-I-KHUDA* and (A41ss) SITWAT SUI.TANA 

Drugs, Pharmaceuticals and Pesticides Research Dioision, Central Laboratories, 
Pakistan Council of Scientific: and Indrcstrial Research, Karachi 

(Received January 5, 1968) 

A new water-solublc base now designated as lyceamin. 
m.p. 136-37"C, have been isolated from the acrial part of 

The plant Lyceum europaeum (synonym Lyceum 
6aibarum)I grows wild in and around Karachi. 
The young leaves have been reported to contain 
hydrocyanic acid2 and are poisonous to cattle. 
No systematic chemical investigation on this plant 
has been reported in the literature so far. Some 
authors have reported L. barbarum, to be different 
from L. evropaeum, which has been reported to be 
an aphrodisiac.3 

The fresh undried aerial part of the plant, on 
extraction with ethanol, gave a reddish green 
extractive, on concentration under reduced pres- 
sure. The mainly aqueous concentrate was 
shaken with ethyl acetate and the aqueous layer 
(A) was filtered through a pad of cotton. The  
r~cl-coloured solution, giving a positive test for 
alkaloid with Dragendorff's reagent, was evaporat- 
ed to dryness under reduced pressure. The 
methanol-soluble portion of this residue was ad- 
sorbed on neutral alumina and chromatographed 
on the same material. The methanol-insoluble 
portion, on crystallisation from water, gave crystals 
of sodium chloride. The methanol-soluble por- 
tion on successive elution with chloroform and 
chloroform-methanol mixtures from the column 
gave some crystalline material in the 20% me- 
thanol in chloroform elute which gave a positive 
test with Dragendorff's reagent. Thir: on cry- 
stallisation from a small quantity of dry methanol 
diluted with dry acetone gave shiny rhombic 

' needles of lyceamin, m.p. 280-~IOC (in sealed 
tube), which were highly hygroscopic and readily 
liquified on short exposures to atmospheric humi- 
dity. 

The ethyl acetate extract on column chroma- 
tography on neutral alumina with successive elu- 
tion with petroleum ether (40-60") and benzene 
gave a crystalline residue from the benzene elute, 
which on crystallisation from methanol gave a 
crystalline solid, m.p. 130-31'. I t  gave a positive 
Liebermann-Burchard test (violet colour) . O n  
further purification . p-sitosterol, m.p. and mixed 

*Now at Technolog;cal Research Board, Jute Research 
Institute, Tejgaon, Dacca. 

m.p. with an  authentic sample m.p. 136-7"C, 
was obtained. The isolated p -sitosterol gave 
superimposable IR spectra with that of an authentic 
sample. 

The IR spectra (KBr disc) of lyceamin gave 
peaks a t  3500, 3400, 3065, 3030, 166oi, 1620, 
'59% '495, '475, 1458, '442, 1418, 1405, 
'395, 1335, '243, "5', 1130> 987, 951, 932, 890 
cm-I. I t  also gave a weak absorption peak 111 the 
UV spectra Alnax 23 I (El, 3 . 6  in ethanol). It had 
a;+ r . 5  I ,50(c 0 .79  in ethanol). Lyceamin 
gave a picrate, m.p. 180-81°C. O n  hydrolysis 
with l~~d rob romic  acid a crystalline product hav- 
ing m.p. 223-4'C and 'Jlnax 1750, 1710, 1650 
cm-I was obtained. 

The NMR spectra of lyceamin gave peaks a t  
6.85, 6.27, 6.22 and 5 . 3 6 ~  (in D,O solution 
ivith T M S  as external standard; intensities equi- 
valent to I 7 :3 :22 protons approximately ; 6.27  
and 6.22 r protons integrated for 3 together). 

It had a R f  value of 0.366 on elution with buta- 
1101, acetic acid and water (4:' : I )  on paper 
No. 2045 Selecta Filter paper (equivalent to 
Whatman No. I )  for 25 hr. Lyceamin analysed 
for CryH42Nq07.4Hz0. A large number o f  
molecules of water of crystallisation was indicated 
by its mass spectral mol wt (436). The spectral 
data indicates it to be a hydroindole derivative. 
The colour reactions for indole nucleus with 
concentrated nitric acid and p-dimethyl amino- 
I~enzaldehyde on lyceamin were inconclusive. 

Experimental 

Unless otherwise stated I R  spectra were deter- 
mined in KBr disc on a Perkin Elmer Model 
237E I R  Spectrophotometer. Optical rotation 
was determined in ethanol solution on a Schmidt- 
Haensch polarimeter. N M R  spectra were re- 
corded by Dr. S.H. Zaidi of these Laboratories 
on a Varian A-60 NMR spectrophotometer using 
tetramethyl silane as external standard using 
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CHEMICAL CONSTITUENTS OF CAPPARIS APHYLLA 

Part 11.-Isolation of  Capparin, Capparilin and Capparinin 

M. MANZOOR-I-KHUDA* and N.A. JEELANI 

Drugs, Pharmaceuticills and Pesticides Research Division, Central Laboratories, 
Pakistan Council of ScientiJic and Industrial Research, Karachi 

(Received Jalluary 5, 1958) 

New water-soluble indole bases designated as capparin, m.p. 236-38°.-,g-17n (C 1.05%. ethanol,) capparilin, 

m.p. 188-91°, ak9433(c 0.58%. ethanol) and capparinin, m.p. 229-31°C, ak9-12c (c 1 .3%, cthanol) have been isolnted 
from the roots of Cnppnris nphylln. 

Cnflflaris aplvlla (synonym Cafiparis decidua) Igrows 
wild in and around Karachi. The root bark of 
the plant has been used in the indigenous system 
of medicine for the treatment of rheumatism, 
phthisis, heart ailments, gout, cough, dropsy, 
palsy etc. and externally applied for the treatment 
of malignant ulcers, boils, eruption and diseases 
of the  joint^.^ 

In an earlier communication3 isolation of 
P-sitosterol from the fresh undried root material 
was reported. The ethanolic extract of the root 
material on concentration gave a mainly aqueous 
concentrate which was extracted with ethyl 
acetate. The aqueous layer on evaporation gave 
a dark residue which was leached out with dry 
methanol. The methanol-soluble portion on 
column chromatography over alumina with pro- 
gressive elution by chloroform, and mixtures of 
methanol-chloroform gave crystalline materials. 
The  loO/, methanol in chloroform elutes when 
freshly charcoaled gave deep violet solution which 
on heating became pale yellow. The crystalline 
residue on crystallisation from methanol-acetone 
gave capparin, m.p. 236-38"C, ak9-I 7" (C I .05%, 
ethanol). Subsequent elution with the same 
solvent gave capparilin, m.p. 188-91 "C, aE-43" 
(c, 0.58", ethanol). The 30% methanol in 
chloroform on evaporation followed by crystalli- 
sation gave capparinin, m.p. 229-3 I "C,m:-" I 5" 
(c, 0.925%; ethanol). All the three crystalline 
compounds were highly hygroscopic and readily 
absorbed moisture from atmosphere. 

Capparin, capparilin and capparinin had very 
similar IR  spectrum and Rf values on paper, and 
thin layer chromatography. The Rf values being 
0.35, 0.33 and o .35 on paper chromatographic 
run with n-butanol, acetic acid and water (4:' : I )  

- solvent on Selectra Filter Paper No. 2045 (equi- 
valent to Mihatman No. I filter paper). The 
UV spectrum differred mainly in the end absorp- 

* Now at Technological Research Board, Jute Research 
Institute, Tejgaon, Dacca. 

tion characteristics, capparin had strong end ab- 
sorption below 228 mrl.., whereas capparinin had 
strong absorption below 245 my. The major 
absorption peaks were a t  276i, 274, 270, 267, 
263.5, 261.5, 259, 257, 254, 250 and 244 my. 
(El 18.7, 21.0, 25.3, 27.8, 25.3, 25.3, 2 1 . 2 ,  
19.0, 15.9, 13.1) for capparin and 2j5i, 273.6, 
269.5, 266.5, 263, 261.5, 258.5, 256.5 and 
253.5mp (El 16.9, 17.7, 20.7, 22.7, 20.8, 20 .7 ,  
I g .4, I 7.8, I 7.7) for capparinin. Capparilin was 
isolated in very small quantity and no analytical 
figures were obtained. Capparin analysed for 
CIsH37N306 and capparinin for C,,H35N306 
with some molecules of water of crystallisation. 
The colour reactions for indole nucleus on the 
compounds were inconclusive. capparin gave 
peaks a t  6.47(29H), 6.59(1H), 7.40, 7.44 and 
7.50 (three peaks total 7H) s and capparinin at 
6.54 ( I ~ H ) ?  6.67, 6 .93 (3H), 7.35,. 7.38, 7.41, 
7.44, 7.481 and 7.501 (total I 7H) T in the NMR 
spectra. 

Experimental 

IR spectra were determined in KBr disc on a 
Perkin Elmer Model 137 I R  Spectrophotometer. 
Optical rotation was determined in ethanol solu- 
tion on a Schmidt-Haensch polarimeter. All 
m.ps are uncorrected. NMR spectra were recorded 
by Dr. S.H. Zaidi of these Laboratories on a Varian 
A-60 NMR Spectrophotometer using tetramethyl 
silane as external standard and using deuterated 
dimethyl sulphoxide as solvent. Mass spectra 
were taken with a MS-g Mass Spectrophotometer 
by probe injection of sample. 

Isolaiion of Capparin, Capparilitz and Capparinin.- 
Fresh roots of Capparis aphylla (3.85 kg; moisture 
30%) were cut into small pieces and soaked in 
ethanol (7 1.). After 4 days the extract was taken 
out and the extraction repeated twice with dilute 
ethanol (density 0.82, 6 1. ; followed by ethanol 
density o .826,6.15 1.) for 4 days each. The 
combined extract was evaporated in a cyclone 
evaporator to a small, mainly aqueous concentrate 
( 1 . 5  1.). This concentrate was extracted with 



CHEMICAL STUDIES ON BUXUS PAPILOSA-ISOLATION OF TWO NEW ALKALOIDS 
BUXPAPINE AND BUXPAPAMINE 
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(Received Fcb;uary 7, 1968; revised March 14, 1968) 

Two new alkaloids provisionally named brrxynl~i t te ,  Cz7H34Nz0 and brrxpa?nnline, C2gH30Nz0 have been 
isolated from strong base fraction of B. ynpilosn. 

Buxus papilosa is a shrub which often grows 
gregariously on limestone. In  Pakistan, it is 
available1 in Hazara, Rawalpindi, Kala Chitta 
hills and Sakesar. Extracts of Buxus papilosa, like 
those of Buxus semperairens L., have been used as 
febrifuge, for rheumatism and for many other 
ailments. Many Buxus species such as ~empervirens,~ 
microphylla,3 balearica4 and malayanas have been 
found to contain a number of alkaloids. However, 
no work seems to have been done on B. papilosa. 
We have now isolated two alkaloids in pure state 
from the strong base fraction of the crude alkaloidal 
mixture. In  addition, two other alkaloids have 
been obtained from the same fraction and further 
work is in progress on their purification. 

Buxpapine, C27H34N20, showed I R  bands at 
1647 and 888 cm-I which may be ascribed to a 
terminal methylene group; N ~ R  showed peaks 
for two N-methyl groups a t  7.62 and 7.82 r. 

Buxpapamine, C,sH3,N,0, showed I R  bands 
at 3050 and 1655 cm-I which may be ascribed 
to the presence of a double bond in the molecule 
and NMR peaks for three N-methyl groups a t  
7.80, 8.00 and 8 . 2 ~ .  

Experimental 

Dried leaves and stems of Buxuspapilosa (5. o kg), 
ground to a fine powder were percolated with 
95% ethyl alcohol (1  .5  gallons). Five such 
extractions were sufficient for exhausting the plant 
of their alkaloidal content. The combined ex- 
tracts were concentrated under reduced pressure 
in a cyclone evaporator. The semi-solid residue 
thus obtained was treated with 2~ acetic acid 
and the resulting suspension kept overnight, when 
most of the chloro~hvll and fattv   art settled 
down. The filtered sblution was' bisified with 
ammonium hydroxide and the alkaloids extracted 
with ethyl acetate. The ethyl acetate extract, 
after charcoaling and drying (CaS04), was filtered 
and the solvent removed under reduced pressure. 
The crude alkaloidal residue (55. o g) was again 
dissolved in 2~ acetic acid (400 ml) and extracted 
with chloroform ( 3 ~  150 ml). The chloroform 
extract was washed with 2~ ammonium hydroxide, 

then with water, dried (CaS04>,  filtered and the 
solvent removed. The residue was dissolved 
in 2~ HCl (50 ml) and chloroform (50 ml). 
After agitation, the chloroform layer was separated 
and again shaken with 2 N  HC1 (50 ml). The 
combined acidic solutions were basified and ex- 
tracted with chloroform to give weak bases 
(2.08 g). The original acetic acid solution of 
the crude alkaloid, now freed of weakly basic 
fraction, was basified to pH 7. o with ammonium 
hydroxide and extracted with chloroform to get 
moderately strong bases (4.5 g). The remaining 
solution I~asified with strong ammonium hydroxide 
to pH 9 .5  and extracted with chloroform to give 
strong bases (17.0 g). The aqueous layer then 
showed a negative Draggendorff test for alkaloids. 

Chromatography of Strong Base Fraction. 

The strong base fraction ( I  7.0 g) was dissolved 
in a minimum amount of chloroform and chro- 
mato graphed on a column of alumina, 200 g (May 
& Baker), prepared in benzene. The column was 
eluted with dry benzene, a mixture of benzene and 
chloroform, chloroform and finally with ethyl 
alcohol. The following fractions of 400 ml each 
were collected. 

Fractions I-IV with benzene; V and VI  with 
benzene : chloroform (4: 1) ; VII with benzene : 
chloroform (3:2), VI I I  with pure chloroform; 
IX with ethyl alcohol. 

Fraction I (Provisionally flamed as Buxpapine) .- 
The solvent was removed from the fraction under 
reduced pressure. The residue was crystallized 
from acetone to give buxpapine I .14  g, m.p. 
111-II~OC, [ajD+7.5 (c4.8,  CHC13). (Found: 
C, 80. I I ; H, 8.59; N, 7.03% C27H34N20 re- 
quires C, 80.60; H, 8.45; N, 6.96%). 

The I R  spectrum (KBr) showed bands a t  2915, 
2874, 2770, 1647, 7449, 1377, 1014, 888, 791 and 
747 cm-I. The NMR spectrum (CDC13, TMS 
internal standard) showed peaks a t  4 .7  (singlet, 
broad), 7 .5  (singlet, broad), 7.6 and 7.8 (2  N- 
methyls), complex peaks between 8 .  ~ 8 . 7  region, 
9.1 (a sharp singlet, probably a tertiary methyl), 
9.2 (a doublet, probably a secondary methyl) and 
9.37 (a doublet, probably a- secondary methyl) 



ALKALOIDAL COMPOSITION OF OPIUM OBTAINED WITH SUCCESSIVE LANCINGS 
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Opium fro111 various lancings 2nd the capsules after each lancing alere analysed for alkaloidal content. Mor- 
phine and codcine content is maximum in thc third lancing opiutn, whereas narcotinc and papaverinc is rnaxirnunl 
in the seventh and fifth lancing opium, respectively. In casc of capsules, the individual alkaloidal content is 
r~ lax imun~ after second or  third lnncing. 

They were young plants before flowering (8- 
Introduction week old), plants with young fruits (g-week old), 

and developed and unripened capsules before 
Opium is the dried latex of the unripe capsules and after lancing. In another scrics, morphologi- 

of Papaver sornniJ'trum L. For the extraction of cally similar capsules were vertically lanced in 
morphine, codeine etc. on industrial scale, it is the afternoon with one incision for about 8 suc- 
important to know how many lancinas arc necess- cessive days. The  latex was collected the follow- 
ary and also the maturity of the plant and the ing morning by scraping and the contents of each 
capsulc a t  which the alkaloidal content is maxi- lancing were subjected to chemical studies. After 
mum. about eighth lancing the quantity of latex was so 

small, that economically it was not feasible for 
Poethke and Arnold I and WegnerZ have deter- collection. 

mined the morphine content in diferent parts 
of the poppy plant in relation to growth. Klein- Procedure 
schmidt3 and Aksanowski et al.4 have determined 
the amount of various alkaloids in various parts of The methods of unified analysis of opium for 
2 - 1 2  week old plants. The United Nations Nar- alkaloids by United Nations Narcotics Board 
cotics Laboratorys has done complete analysis of were followed. In the case of poppy capsules 
opium samples from different opium-growing the fresh material (about 200 g) was crushed with 
regions of the world with the object of tracins sodium carbonate (about 2 0  g),  allowed to stand 
the source a t  the centres of illegal consumption for I hr and percolated with 95% alcohol 300 
in order to put a curb on the illicit traflic of crude ml each time). Four percolations, each after 24. 

opium. Zaman6 has reported the morphine hr, were suflicient. The  solvent was removed fi-om 
content of opium after various lancings of poppy the combined percolate under reduced pressure. 
capsules, but no work was done on capsules. In  The residue was treated with glacial acetic acid, 
the present work, opium obtained from various and processed and analysed according to the uni- 
lancings and the capsules after each lancing, were fied analysis of opium. Experiments were carried 
analysed for alkaloids only. out in duplicate and average of the results taken. 

Botanical Description Discussion 

Papaver somniferzcm Linn. belongs to the family 
Papaveraceae. This is an  annual plant and bears 
showy flowers with white to purple petals, often 
with a deep purple inner base of petals. There 
are more than a dozen established varieties of this 
species in the Indo-Pakistan sub-continent. 7 The  
hybrid forms often show fringed petals. 

Methods of Sa*pIing 

The samples were obtained from the plants 
grown in the experimental farms of the Medicinal 
Plant Branch of the Forest Institute, Peshawar. - - . - -  - 

Crude Opium.-It is evident from Table 2 that- 
the morphine content is maximum a t  the third 
lancing. Afterwards it decreases and shows an 
appreciable fall a t  the seventh lancing. The 
maximum morphine content of 15% in the first- 
lancing opium grown a t  Abbottabad was reported 
by Zarnam6 ?'he high alkaloidal content may 
be due to soil and climatic factors and the methods 
of analysis (British Pharmacopoeia method was 
followed). 

T h e  codeine content is maximum (5.08%) 
a t  the third lancing after which it decreases till 

. - -  



PREPARATION OF SOME ALKYL ARYL CARBINOLS AS INTERMEDIATES OF 
BHILAWANOL TYPE COMPOUNDS 
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(Received February 2, 1967; revised January 20, 1968) i 
The Grisnard reaction of o-, or ttr-, or p-methoxybcnzaldehyde with a strairjht chain, saturated alkyl halide, 

having CI I  to C17 carbon atoms has led to the prcparation of a large number of alkyl n~ethoryphcnyl carbinols. 
These carbinols can be convcrted into co~npounds analogoc~s to bhilawanol by dehydration and demethylation. 

Because of the physiological properties of the pared in the laboratory. All extracts were dried 
phenolic compounds isolated from Semecarpus over sodium sulphate. 
anacardium and Rhus vermicefera it was considered 
of interest to investigate the possibility of synthe- o-Methoxy ben~a ldehyde ,~  m-methoxy bcn- 
sising these compounds by preparing their ana- zaldehydes and p-methoxy benzaldehydeh were 
logues. The chemical and physiological charac- prepared as described in the literature in 6 8 " ,  
teristics of these analogues are proposed to be stu- 78% and 54OI /0  yields, respectively. The pure 
died at  a later stage. A series of model coin- compounds had the same b.ps and refractive 
pounds having the following general structure indices as reported in the literature. All the 
have been synthesized. bromides used in this study, except for the ~ 

I -bromotetradecane, were prepared from the 
corresponding acids by the general procedure x-oy-R described l ~ y  Cristol. 5 I-Bromotetradecane, 

OH 
however, was prepared from n-tetradecanol ac- 
cording to the instructions of Voge16 in 69% yield. 
The other bromides were obtained in the following 

where R=CIIH23-C17F13s, and X=OCH3 a t  yields and had the same physical constants as 
the o-, or m-, or p-position. The synthesis or reported in the literature: 
study of such compounds has so far not been re- 
ported in the literature. I -Bromoundecane 7 (60$//,) ,. I -bromotridecanea 

The first series in these model compounds con- 
sisted of alkyl methoxyphenyl carbinols which 
may be converted to hydroxyphenalkylenes of 
the type as are present in the Semecarpzls anacardium 
extract. These can further be hydrogenated to 
the type of compound, analogous to tetrahydro- 
urushiol. 

The compounds mentioned in the present study 
have involved Grignard synthesis in which the 
requisite methoxybenzaldehyde has been reacted 
with an alkyl magnesium halide having the desired 
number of carbon atoms i r  the alkyl group. The 
benzaldehydes employed were o-, m-, and p- 
substituted whereas the alkyl halides used had a 
saturated chain length of C,, to C17 carbon 
atoms. 

Experimental 

All m.ps were determined on a Kofler block 
and are uncorrected. The  yields given here refer 
to the mean value of a t  least two experiments. 
Since the halides and the methoxy-substituted 
benzaldehydes were not available they were pre- 

(63?/0), 
I -bromopentadecane9 (65%), I -bromoheptade- 

caneIO (66%), 
I -br~mododecane '~- '~ (88%), and I-bromo- 

hexadecane '3 (75%). 

Condensation of the Aldehyde with the Alkyl Halides.- 
The Grignard reagent was prepared by reacting 
equimolecular (0. I 5 mole) amounts of magnesium 
(in g-atoms) and the respective alkyl bromide in 
sodium-dry ether as usual. Solutions of equimole- 
cular (0 .15  mole) amount of o-, m-, and/or p- 
methoxy benzaldehyde in dry ether were added 
separately to the Grignard reagent with stirring 
over a period of about I hr. The reaction mix- 
ture was then treated with aqueous sulphuric acid 
(7%) till the aqueous lower layer became acidic. 
The  ethereal layer was separated and washed with 
water. The solvent was removed and the residue 
was taken up in about I O O  ml of 95% ethanol 
(95%). This ethanolic solution was then treated 
with a saturated aqueous solution of sodium 
bisulphite, that formed an  adduct with the un- 
reacted methoxy benzaldehyde. The addition 
product was removed by filtration and the filtrates 
were extracted with benzene and washed with 
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The changes in the protein and lipid contents of the juice extracted from Trifolirr~n resrrpinot~rtn (Persian 
clover) leaves, when incubated at 37OC for different periods, were studied. A 4 .6% increase in TCA (trichloro- 
acetic acid) soluble nitrogen and 5 . 8 %  in free phosphates associated with a 3.45 and 2 .08% decrease inphos- 
pholipids and nucleic acid phosphorus respectively, was observed after 2 hr. 

The  juice, when incubated at 37OC, in a nlediurn containing 0 . 8 %  (wlv) casein at pH 5.5, hydrolysed 49 .0% 
of the casein. The juice also liberated inorganic phosphorus from egg lecithin and hydrolysed 38.78% of it in 
24 hr under optimum conditions. 

Introduction 

The juice extracted from green leaves contains 
a fair amount of proteins and lipids, as well as 
hydrolytic and proteolytic enzymes. These en- 
zymes affect the extractability and shelf-life of 
the proteins. The presence of proteolytic enzymes 
in the green leaves of non-latex bearing plants 
was reported by L0ew.I A decrease in the amount 
of extractable proteins, from plant juices, was 
studied by various w0rkers.~-4 Hydrolysis of phos- 
pholipids by the aqueous extract of fresh carrot 
or cabbage leaves was reported by Hanahan and 
Chaikoff5.6 and confirmed by Rose,7 Acker et  nl.8 
and Ducet.9 Liberation of inorganic phosphates 
from phosphilipids by carrot juice and tobacco 
leaves chloroplasts was observed by Holden.Io 
Katesl1.12 reported the liberation of inorganic 
and water-soluble organic phosphates from egg 
lecithin by aqueous extracts of' plant tissues. The 
lecithinase activity was also observed in latex 
serum of Herea braszlienses. I 3  

The work on the extractability of proteins from 
various leaves I4  showed that Trifolium resupinaturn 
was the best crop for the extraction of proteins. 
However. it was observed that the amount of non- 
proteinous nitrogen and free phosphates increased 
substantially during processing. The changes 
in the juice of Trifoliurn resupinaturn leaves, stored 
for various periods, is reported in this paper. 

Materials and Methods 

The leaves of Tr{folium resupinaturn were collected 
from the local field; tough stems were removed 
and about 200 g of leaves were minced in a do- 
mestic meat mincer. The sap was squeezed out by 
hand through double thickness of cheese cloth. 
The juice thus extracted was employed in the 
experiments. 

Autobtic Breakdown of Protein.-One volume of 
the juice was diluted with four volumes of distilled 

water. Five samples, each containing 2 ml of the 
diluted juice were incubated a t  37OC for 30, 60, go 
and 120  min in the presence of chloroform as 
preservative. The proteins were precipitated 
with equal volume of 10% TCA. The superna- 
tant of each sample was collected and its nitrogen 
content was determined. 

Changes in the Phosphorus Content of the Juice.- 
Five samples, each containing 5 ml of diluted 
juice, were incubated a t  37OC The samples were 
taken after every 30 min and the phosphorus 
compounds were fractionated by the method of 
Holden,IO with the modifications suggested by 
Singh,'s and the phosphorus content was estimat- 
ed. 

Hydvolysis of Lecithin.-Hydrolysis of lecithin 
by the leaf juice was studied by the method sug- 
gested by Kates. I1 Five samples each containing 
I ml of the undiluted juice and 4 ml of 0.625% 
lecithin solution (w/v) a t  pH 5 . 5  were incubated 
a t  25°C. The samples were collected after 30 
min intervals, centrifuged and the supernatants 
were examined for total and inorganic phosphorus. 
The blanks were also run simultaneously. 

Chemical E5timation.-Nitrogen was estimated 
by the microkjeldahl method. Total and inor- 
ganic phosphorus in all the samples was estimat- 
ed by the method of Holden and Pirie. I6 The 
nucleic acid phosphorus was measured spectro- 
photometrically by the method of Spirin. I7 

Results and Discussion 

Extraction of protein from juice involves various 
steps which take about 90-120 min and the tem- 
perature rises up to 37°C during processing.4 
During summer, room temperature also rises and 
a t  times it is 37-4o°C Figure I shows the percent- 
age breakdown of proteins a t  37'C a t  different 
periods. A decrease of 4.5q4 in the proteinous 
nitrogen was observed after 2 hr. Protein auto- 
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Rapeseed protein concentrate, free from ally! isothiocyanate, was prepared from locally available rapeseed 
cake. Protein content and net protein utilization (NPU) of the protein concentrate werc found to be 70.0% and 
63.6% respectivelv as against 35% and 53% of the original flour prepared from rapeseed cake, showins marked 
improvement in the quality and quantity of the rapeseed protein after processin,o rapeseed flour into the protein 
concentrate. When nuxed with fish protein concentrate or skin1 milk powder so that the ratio of protei~ls from 
either source is equal, the NPU was improved t o  the level of animal protein employed. Growth rate and 
protein efficiency ratio of a semi-synthetic diet containing rapeseed protein concentrate were comparable t o  a: 
casein diet used under the sarne conditions as control. Reproductive performance of rats fed on rapeseed protein 
concentrate diet were also found satisfactory. 

Rapeseed grows abundantly in Pakistan (3 r ,3,48 I 
tons/year).I The  rapeseed cake obtained after 
the extraction of oil is used as a cattle feed. The  
presence of the toxic glucoside singrin and its 
hydrolytic product identified by Etlinger and 
Hodgkins2 and Kjder et a1.3 as allycarbonyl iso- 
tliiocyanate preclude its use as human food. The 
toxic effects of this compound are not well defined 
and most of the evidence is of indirect nature. 
Manns and Bowlard4 found that the conception 
rate in pigs and rats was adversely affected by 
feeding rapeseed oil meal. The deleterious effect 
of rapeseed meal on the growth of various species 
of animals has also been noted. Several in- 
vestigatorsh-8 have reported the successful removal 
of toxic principles and the preparation of an edible 
flour for human consumption. However, the flour 
produced may still suffer from the disadvantage 
of containing a good deal of indigestible carbohy- 
drates which might swell in the stomach and 
impair the digestion of children and invalids for 
whom the high protein food is normally intended. 
The indigenous cake is produced and stored under 
unhygienic conditions and contains a lot of dust 
and dirt. I t  is doubtful if the flour produced 
from it will be suitable for human consumption. 
Keeping in view the toxicity of rapeseed cake 
and the health hazard involved in the human 
consl~mption of the indigenous rapeseed flour, 
it was considered advisable to produce a protein 
concentrate from it which would be free from the 
disadvantages. Since vegetable proteins are 
senerally inferior to animal proteins due to de- 
ficiency of one or more essential amino acids, 9 

experiments were carried out to improve its pro- 
tein value. Growth and reproductive perfor- 
mance of rats fed on the protein concentrate as the 
sole source of protein were also studied to deter- 
mine its suitability for human feeding. 

Experiment a1 

Preparation of Rapeseed Protein Concentrate (RPC) .- 
ipeseed cake obtained from the local market 

was ground to pass a n  80 mesh sieve, and defatted. 
by means of petroleum ether (b.p. 60-65°C). 
The residue was almost freed of the solvent b y  
drying under vacuum and finally in an  air oven 
maintained a t  60-65OC. The  flour thus produced 
contained 36.5% protein as determined by. 
Kjeldahl method. I0 

The method for the preparation of protein 
concentrate from rapeseed flour was the same as 
reported by Ali et al.I1 for the preparation o f  
cottonseed protein isolate from indigenous cotton- 
seed cake. The method consisted in extracting 
the protein with aqueous alkali anc! precipitating 
the protein fraction by acidifying the extract. 
Several experiments were performed by varying 
the pH of the alkaline and acidic solutions to get 
the maximum yield of protein (Table I ) .  

The yield of rapeseed protein concentrate (RPC). 
in experiment 10 was almost the same as that in 
experiment 7, but the loss of protein was higher 
than that in experiment 7. The conditions of' 
experiment 7 were therefore chosen for the pre- 
paration of RPC which are described as follows:- 

Rapeseed flour, IOO g, was taken in a beaker 
and goo m1 N / I O  NaOH added to it. This 
quantity of alkali was found to give the required 
pH as well as sufficient volume for eficient extrac- 
tion of the proteins. The mixture was stirred 
occasionally and kept for 4-6 hr a t  room tempera- 
ture (25'C). During this period the pH was 
maintained a t  I o by adding a few mi N/  I o NaOH. 
The mixture was centrifuged and the supernatant 
liquid was decanted off. The  residue was trans- 
ferred to a beaker and stirred with goo ml water. 
The pH was adjusted a t  K O  by adding the required 
amount of N / I O  NaOH. After keeping the mix- 
ture for 6 hr as before, the mixture was again 
centrifuged and the aqueous portion was decanted 
off. The  alkaline extracts obtained from the  
above processes were combined and acidified with 
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(Rcceivcd June 20, 1965; revised March 6 ,  1968) 

d / l o r i ~ ~ , y n  j l tc~ .y ,qo<pcr . r~~n,  cotnrnonly known as 'Sanjna', is a well-known medicinal plant. T h e  aqueous extract 
of thc leaves was found t o  be an active hypoten~ivc agcnt o n  intravenol~s injection iq anaesthetised dogs. It sti- 
mulated the isolated rabbit heart, had t~euromuscular blockins action on phrenic nerve-diaphragm preparation 
and produced scdarion in conscio~ts animals. The  alcoho!ic extract had sitnilar properties. T h e  toxicity of  the 
conlpound was very low. 

Introduction 

.bIori?i<qa pterygospernza is a large tree and grows 
wild in the sub-Himalyan tract of the Indo-Pakistan 
subcontinent. I t  is locally known as 'Sanjna'. 
The leaves, flowers and fruits are all eaten as 
vegetables. The medicinal value of this plant 
has long been recognised in indigenous system 
of medicine.7 The  seeds of this tree have been 
used in cases of ascitis-resulting from enlargement 
of liver. The  oil from the seeds is applied ex- 
ternally for relieving pain of' joints in rheumatism 
and gout. The decoct~on of the roots is used in- 
ternally for a variety of conditions such as fever, 
epilepsy, hysteria, palsy, dropsy, tetanus, paralysis 
leprosy and high blood pressure. 

Chemical studies of the plant have been made 
by Rangaswami et a1.2 They obtained a wax 
from the flowers. Rao and George3 obtained 
an oily fraction from the root extract. They 
called it "ptergospermin". 

Chopral reported some pharmacological work 
done with the vegetable bases obtained from the 
plant. According to him the amorphous base 
closely resembles adrenaline and ephedrine in its 
effect. I t  raises the blood pressure, constricts 
the blood vessels and accelerates the heart. I t  
also relaxes the smooth muscles of the intestine. 

The present study describes in detail the phar- 
macological properties of the aqueous and the 
alcoholic extracts of the leaves of the plant. 

Materials and Methods 

ilquous Extract.-Fresh leaves were plucked from 
the branches, weighed (100 g) and washed first 
with tap water and then with glass-distilled water. 
-4fter thorough crushing in a porcelain mortar 
with a porcelain pestle the leaves and the juice 
were transferred to a 2-1. conical flask. After 
adding I 1. of distilled water the leaves were boiled 
for 75 min. The extract thus obtained was filtered 
(184 ml) and the filtrate allowed to cool to 37% 
and used the same day. 

illcoholic Extract.-Fresh leaves were plucked 
from the branches, weighed (100 g) and washed 
first with tap water and then with glass-distilled 
water. After thorough crushing by a porcelain 
mortar and pestle the leaves and the juice were 
transferred to a 2-1. conical flask. Ethyl alcohol 
(2 1) was added to it and the flask was tightly 
closed. 

.After 49-day percolation the leaves were separat- 
ed out by filtratio~l and the alcohol was com- 
pletely removed in vaccum a t  40°C. The  extract 
was treated with petroleum ether and distilled 
water in a separating funnel. The aqueous layer 
was collected and the water was removed under 
reduced pressure a t  60°C. A 1076 solution was 
prepared fi-om the material thus obtained and 
used for pl~armacological studies. 

Pharxnacological Studies of the Extracts 

( i ) Blood Pressure of  Dog.-Dogs were anaes- 
thetised with an intravenous injection of sodium 
pentothal 15  mg/kg and phenobarbitone 25 mgjkg. 
This in,jection was followed by a n  intraperitoneal 
injection of phenobarbitone 75 mg/kg. Blood 
pressure was recorded from a femoral artery by a 
mercury manometer. Both carotid arteries were 
exposed and occluded by clamps a t  regular inter- 
vals for short durations. 

(2)  Isolated Rabbit Heart.-Langendorff isolated 
heart preparation was set up  according to the 
method of Burn.4 h4cEven's solution was used 
for perfusion. 

(3) Isolated Guinea Pig Ileum.-Terminal ileum 
segment from a guinea pig starved overnight was 
suspended in a 10-ml bath containing oxygenated 
Tyrode's solution a t  37°C The drugs were re- 
peated after every 3 min. 

(4) Frog's Rectus Abdominis iVIuscle Preparation.- 
Frog's rectus abdominis muscle was set up accord- 
ing to the method of Burn.4 An aerated 5-ml 
bath containing Ringer's solution a t  room tem- 
perature was used for perfusion. 



GENUS CARDUUS (COMPOSITAE) AS REPRESENTED I N  T H E  INDO-PAKISTAN 
SUBCONTINENT 

I S.M.A. KAZMI* 

North Regional Laboratories, Pakistan Council of ScietztiJc and Industrial Research, Peshawar 

I (Received Octob'er 11, 1966; revised July 25, 1967) 

A taxonomic revision of genus Cnrdtrrrs as represented 111 the Indo-Pakistan subcontincnt, has been made. 
Key t o  the species, their descriptions, notes on their differentiating characters and distribution have been given. 

From taxonomical standpoint genus Carduus 
is one of the complicated genera of the family 
Compositae. The species of this genus closely 
resemble those of some other genera found in the 
subcontinent, e.g. Cirsium, Cbusinia and Jurinia. 
Carduus is differentiated from genus Cirsiurn, which 
has feathery pappus hair (most of the species have 
been described under Cnicus by Hoolter) I by 
having simple pappus hair and frcm Cousinia by 
having hairy filaments and multiseriate pappus 
hair. Jurinia is distinguished from Carduw by 
having glabrous filaments and feathery pappus 
hair. 

Hooker1 has described two species of genus 
Carduus, vir. C. nutans and C. thomsoni from the 
subcontinent. While revising this genus, the 
author2 found that C. nutans does not occur in this 
area and C. thomsoni, which was transferred by 
Iljin3 to the genus Olgea has sufficient charac- 
ters, justifying its inclusion in the genus Cardtius 
under the sub-genus Alfedia. Whereas Stewart4 
has determined the nutans-like species indigenous 
to the subcontinent as C. acanthoides, the author 
has observed that C. acanthoides is confined only to 
Europe. The four species of Carduus found in the 
subcontinent are C. edelbeqii Rech. f, C. ksrnnu- 

I nensis (J.Ar.) Kazmi, C. thomsoni Hook. f. and 
C. pycnocephalus L. The first three species bein% 

I native to the subcontinent, the fourth, i.e. C. 
pycnocephalus, has wide distribution. Key to the 
species, their descriptions and distribution 
are given in this paper. 

The author has examined material from the 
following herbaria: Botanical Museum, Copen- 
hagen (C) ; Botanische Staatssammlung, Munchen 
(M); Botanisches Institut und Botanischer Carten 
der Universitat, Wien (WU) ; Botanischer Garten 
und Museum der Universitat, Zurich (Z);  British 
Museum (Natural History), London (BM) ; Con- 
servatoire et Jardin Botaniques, Geneve (G); - 

* N o w  a t  Arnold Arboretun1 of Harvard University, 
Cambridge, Mass., U.S.A. 

Herbarium, North Regional Laboratories Pesha- 
war (NRL) ; Herbarium, Gordon College, Rawal- 
pindi (RWP);  Herbarium and Library, Royal 
Botanic Gardens, Kew (K);  Herbarium Universi- 
tatis Florentinae, Instituto Botanico, Firenze (FI) ; 
Jardin Botanique de L'Etat, Belgium (BR); 
Museum National D'Histoire Naturelle, Labora- 
toire de Phanerogamie, Paris (P) . Naturhistorisches 
Museum, Wien (MI) ; Naturhistoriska Riksmuseum, 
Stockholm (S) ; Rijksherbarium, Leiden (L) ; 
The Linnean Society of London, London (Linn). 

Ca rduus  L. 

Spec. Plant. 821 (1753) ; Mant. P1. 461 (1771) 
Boiss. F1. Or. 3: 514 (1875)~Ben th .  et Hook., 
Gen. P1. 2: 467 (1876)-Hook., F1. Rr. Ind. 3: 
361 (1882). 

Type Genus: C. nutans L. Heads homogamous, 
long puduncled or subsessile, scattered or crowded. 
Involucre globose, ovoid or cylindrical, glabrous to 
densely covered with fine whitish hair. Invol- 
ucral bracts multiseriate, imbricate coriaceous or 
scarious, margins entire, serrulate, pinnate or 
appendiculate, bracts a t  the upper half erect, 
recurved or reflexed, terminating in a single or 
appendiculate spiny tips; inner bracts usually 
erect hardly spinecent and coloured. Receptacle 
flat or convex, densely bristly. Corolla long, tubular, 
usually shortly or deeply 5-lobed often 2-lobed, 
lobes narrow, tips simple, fleshy or inflexed. 
Stamens : filaments free, tuberculate or hairy; 
anther cohering: into a tube which sheaths the 

,> 

style, anther bases segettate, auricles connate, 
tails slender. Ovary I-celled, ovate solitary, style 
exerted, bifid, branches a t  the tip bearing short 
papillae. Pappus multiseriate, bristles congenial a t  
the base, unequal, smooth or scabris, inner bristles 
longer, simple a t  the tips, lightly dialated or bar- 
bellate. Achenes 3-10 mm long, glabrous, shining 
or dull, obovate,~compressed or obtusely 4- 
angled, smooth or 5-10 ribbed, truncate or the 
top umbonate areole basal straight or slightly fixed 
on one side. 
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I 
(Received A u ~ p s t  23. 1967; revised February 9, 1968) 

Lnlleme,ltia ro),lenn.I Denth. iq found growin% wild in West Pakistan. The  seeds of the species are used ~nedi-  
cinally and are with the seeds of Plnntofo ovatn. As the yield per acre of L. roylcnttn and ~ l l u c i l a ~ e  
conte~lts of the seeds are larger than the different species of Plnt?to.qo, experiments on its culture were undertaken. 
further to irnprove the cluality of drllg. Obtervations on its culture and autecologv have been ~ i v e n  and a 

method of its cultivatiorl has beell developed wl~ich improved the quality and ~ i e l d  per acre o f  the drug considerablv. 

Introduction Germination Test.-In the experiments, except 
where explained, the seeds were germinated in 

Lallementia rqlleana Benth. belongs to the family petri dishes on filter papers, moistened with water. 
Labiatae and is distributed in Afghanistan, Iran Each experiment was repeated 5 times, before 
and  T ~ r k e y . ' , ~  Being fairly indigenous to West conc~usions were drawn. 
Pakistan, it is found scattered in the areas of the 
former N.W.F.P., Punjab, Sind and  Baluchistan. Efeect of Temperature.-The seeds were kept in 
The  plant is associated with Fagonia cretica, Peganum the germinating chamber for the treatment of 
harmala, Pohgonum plebijum and  Rumex dentatus. seeds a t  low and high temperatures. Two parallel 
The  plant prefers semi-arid climate where the sets each of 100 seeds every time were taken and 
water is not in abundance and  the soil is sandy. one of the sets was kept as control a t  20°C. 
I t  is cultivated on a small 'scale in P ~ n j a b . ~  The  
seeds are known in vernacular as "Tokhem-c- Effect of the Duration of Light or Photoexposure.- 
balanga", and are  of black colour. I n  the indi- The  seeds were daily sub,jected to photoexposure, 
genous system of medicine, it is given internally alternating with dark period during the entire 
as diuretic and soothing drink in urinary troubles.3 course of germination. Sunlight was used as a 
T h e  action of the drug is purely mechanical, source of light, but when a longer photoexposure 
which is due to large amount of mucilage con- than the normal day length was required, a roo W 
tained in the seeds. T h e  mucilage does not affect electric bulb was kept a t  a safe distance, to pre- 
the digestive enzymes and  passes unchanged vent rise in temperature. During the dark period, 
through the small intestine like plantago seeds. the petri dishes were covered with thick black, 
Locally it is applied on  boils and  a b s c e s s e ~ . ~ ~ ~  light-proof covers. 
Very little is known about the chemistry of Lal- 
lementia seeds. The  preliminary chemical ana- Culture Experiments 
lysis of the seeds carried out a t  these laboratories, 
has shown that the mucilage of Lallementia Experimental Conditions.-All the experiments 
seeds resemble very closely to the mucilage of were undertaken a t  the experimental farm of these 
seeds of Plantago major Linn. and Plantago ovata laboratories ( r  180 ft above sea level). T h e  seeds 
Forsk. I t  can, therefore, be substituted safely were sown in the beginning of February and the 
for the mucilage obtained from Plantago seeds. crops harvested towards the end of April. 'The 
I t  contains rhamnose and arabinose as in P. ovata temperature ranged from 49.6"F, to 69.g°F in 
Forsk. and P. major Linn., glucose as in P. major February; from 51.6'F to 73  .o0F in March and 
Linn., and  xylose with an  unknown sugar as in from 58.6"F to 80.7OF in April, respectively. 
other Plantaeo s~ecies .  

As the yield per acre of Lallementia royleana 
Benth. and the mucilage contents of the seeds is 
larger than the different species of Plantago put 
together, it was considered worthwhile to study 
its autecology and culture which would help in the 
production of seeds on a commercial scale. 

Methods and Materials 

Sozirce of Seeds.-Plants were grown from the 
seeds of a single plant collected from the suburbs 
of Nowshera. 
--- - -- - - 

*Now at Arnold Arboretum of Harvatd University, 
Cambrid~e, Mass., U.S.A. 

t N o w  at Central Laboratories, PCSIR. Karachi. 

Experimental Beds.-Small beds of 3'x 3' were 
made, all the weeds removed and the soil thorough- 
ly turned and mixed. T h e  soil of the controlled 
beds were loamy, having a p H  7 . 8 .  T h e  organic 
matter was found to be 47.7 mg/100 g and the 
exchangeable cations were 56. I mequiv/ I O O  g soil. 
Nitrogen was estimated by Kjeldahl's method 
and found to be o .  I 774. T h e  moisture was 
I 1  . O I % .  

EJect of Photoexposure.-The beds were subjected 
to photoexposure, alternating with dark periods 
during their entire life cycle. Sunlight was used 
as a normal source of light. But where exposures, 
longer than the day light, were required, a IOOW 



ON THE CULTURE OF MENTHA LONGIFOLIA (L.) HUDS. 
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(Received December 16, 1967; revised January 31, 1968) 

Mentha Ioizgjfolia (T..) Huds. is the commonest species of wild mint in West Pakistan. In order to asses the 
possibilities of its com~nercial exploitation, experiments on its cultivation were undertaken and an econolnical 
method was developed. I t  has been observed that crops raised with this method contain the required percentage 
of mint oil and menthol prescribed by I3.P. and can be exploited for the purpose. Methods, observat~ons and 
results of analysis have been given in this paper. 

Introduction 

Peppermint oil finds large scale use in the 
pharmaceutical, cosmetic, confectionary and 
tobacco industries.' About 2.25 million lb of the 
peppermint oil is produced annually, throughout ' 

the world.4 Its chief constituent is menthol, which 
is isolated from the oil and sold separately. 

The source of the commercial oil and menthol 
are various species of genus Mentha of the family 
Labiatae i.e. M.  piperita L., M. arvensis L., M. 
pulegiurn L. etc. which are grown in different coun- 
tries for the p u r p o ~ e . ~  

The plants of genus Mentha are perennial herbs 
with square stems rising from the underground 
rhizomes. Leaves are opposite in arrangement 
and are scented. 

Three species of Mentha viz. M. piperita, M.  
.arvensis and M. longifolia are found in West Pakis- 
tan. Work on the cultivation and estimation 
of'the oil of the first two species has already been 
undertaken (Chopra et al.) .= Because M. longifolia 
(L.) Huds. is quite abundant in West Pakistan 

.and can, to some extent, be exploited by the essen- 
tial oil industry, experiments on its culture were 
taken up a t  the Experimental Farms of these 
Laboratories. 

Cultivation 

Soil.-The soil of the Experimental Farm is 
loamy, having a pH of 8 .5 ,  soluble exchangeable 
-salts 0.66 and organic matter I .92 mequivlg. 
The land was worked well by deep ploughing and 
clearing of roots or bushes. The larger plots 
were divided into small plots of 8 ft x 12 ft which 
a r e  connected with channels to facilitate the uni- 
form irrigation. 

manure. Two tonslacre of farmyard manure 
or composite was found to be ideal. I t  has been 
observed that subsequent dressing of 600 Ib of 
mixture of inorganic fertilizers, ammonium sul- 
phate and potassium sulphate in equal proportions 
produce a very good crop. 

Raising of Crop.-The young juicy suckers cut 
into 3 or 4 in pieces were planted in rows 2-3 ft 
apart, the cuttings were placed end to end at a 
depth of about 2 in in the early spring (February). 
The field was irrigated liberally. The  new buds 
sprout within a period of 5-9 days. The plants 
flowered in July, when the crop was harvested 
and the field was again thoroughly weeded and 
irrigated. The plant again grew well and flowered 
in October. The rooted sucker does well when 
planted during July-August and liberally irrigated. 
These plants blossomed in the last week of Octo- 
ber or beginning of November and were ready 
for the first harvest. The growth of these plants 
was, however, found to be very poor in the winter 
months. The plants again blossomed in the next 
spring. In  winter, they remained dwarf and 
sometime the leaves turned black and dry as a 
result of the frost. 

Irrigation.-The wild mint requires liberal irri- 
gation on drained soils. Due to its profuse vege- 
tative growth, the plant can absorb good deal 
of water for transpiration. The plantations 
under experiment were as such liberally irrigated, 
once a month, in early spring and late summer 
and twice a month in June-August, and liberally, 
except once a while, in winter. I t  has been ob- 
served that the plant survives even after it has 
been submerged in the monsoon water for a couple 
of days. Liberal irrigation after planting and 
harvesting is beneficial for the propagation and 
healthy growth. 

Manuring.-It has been observed that M. longi- Harvesting.-Harvesting was done when the 

folia (L.) Huds. responds favourably to organic plants were in According to the 
existing conditions, one or two flushes of the crop 

*Now at  Arnold Arboretum of Harvard University, may be harvested in July-August and October- 
Cambridge, Mass., U.S.A. November when the plant is in blossom. It is 
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In continuat~on o f  the studies on coprophilous fungi from West Pakistan, eleven more species belonging to 
Ascomycota have bee11 reported. These are: Ascophanus aurora (Crouan) Boud., A. gra~lrrliformis (Crouan) Boud., 
A. lacterrs (Cooke & Phill.) Sacc., Chaetomitrm aterrimrrm Ell. & Ev.. C.  aurerim Chivers, C .  globosum Kunze ex  
Fries, C. spirale Zopf., K ~ r r r i a  nitida (Sacc.) Nieuwland, Lopltiohichus lrrevirostrnrus Ames, Podospora hyalopilosa 
(Stratton) Cain, and T l ~ i e l a v i o  vnriospora Cain. 

All of these species have been recorded for the first time from Karachi. The genus Lopliiotricliris has never 
been reported previously from Pakistan. The species new to thic part of  the world are Ascopltan~rs aurora (Crouan) 
Boud., A. qranrrlijormic (Crouan) Boud., A. lncreris (Cooke & Phill.) Sacc., Cl~aetomirrnt aterrimum Ell. & Ev., Lop- 
hiotriclrus brevirostrnttls Ames, and T l t ~ e l n r ~ r n  vitriospora Cain. 

DescrtpclonS which could help 1abora:ory idelltificatiolls as well as the illustrations peltaining to all the species 
lncluded have been provided. 

Introduction 

Mycoflora of West Pakistan, particularly the 
coprophilic, one is very poorly worked out and it 
consecluently demands a more thorough investiga- 
tion. The main workers who contributed to the 
knowledge of coprophilic fungi of the region which 
now comprises West Pakistan are Mah.ju,Is 
Ginai,I3 Hukam C'hand,I4 Sultan Ahmad,I-5 
Mirza and l\'a?ir,IG and Ahmed et a1. 

In  the first paper of this series,7 the genera 
Delitschia and Trichodelitschia were reported for 
the first time from West Pakistan. The species 
reported for the first time were Ascobolzis subglobosus 
Seaver, Ascophanus argenteus (Curr.) Boud., Sacco- 
bolus uiolascens Boud., Delitschia marchalii Berl. c9r 
Vogl., Sporormia Jimetaria De Not., Trichodelitschia 
bisporula (Cr.) Lundqvist, and Zygopleurage zygoslora 
Boedijn. In  the present paper, the genus Lob- 
hiotrichus has been reported for the first time from 
West Pakistan. The species new to this part of the 
world include Ascophanus aurora (Crouan) Boud., 
A .  granuliformis (Crouan) Boud., A .  lacteus (Cooke 
& Phill.) Sacc., Chaetomium aterrimum Ell. Sr Ev., 
Lophiotrichus brevirostratus Ames, and Thielavia 
variospora Cain. The species which have been 
reported for the first time from Karachi are: 
Chaetomium aureum Chivers, C.  globosum Kunze ex 
Fries, C .  spirale Zopf., Kernia nitida (Sacc.) Nieuw- 
land, and Podospora hyalopilosa (Stratton) Cain. 

Materials and Methods 

Sample of the collections were thoroughly 
moistened and placed in moist chambers. Such 
chambers were made by placing a reasonable 
quantity of moist wood scrapings a t  the bottom 
of an ordinary small trough and covering it by a 
thick moist filter paper. The whole system was 
finally covered by a glass lid and left undisturbed. 

Examinations were carried out under a dissect- 
ing microscope and ascocarps were picked up one 
a t  a time and placed on an  ordinary glass slide 
in a drop of water. After making examinations 
about the external morphology of the fruiting 
body, the internal structures were studied by 
teasing the material and placing a coverslip. 

Short notes and camera lucida drawings were 
made during the examinations of the specimens. 
This material was used while writing up the des- 
criptions of the species. All the collections esa- 
mined during this study are deposited in the My- 
cological Herbarium of these Laboratories. 

These specimens are quoted a t  the end of each 
of the species described. 

Descriptions 

I .  Ascophanus aurora (Crouan) Boud. Ann. 
Sci. Nat., 10, 248 (1868). 

=Peziza aurora Crouan, F1. Finist., 53(1867). 

 leuri ria aurora Gill. Champ. Fr. Discom., 54 
(1879). 

Apothecia scattered, sessile, subdiscoid, usually 
upto 1 .5  mm in dia, externally smooth, bright 
orange; hymenium concave to plane, more or less 
similar in colour to the outside of the apothecium; 
asci protruding above the general level, cylindric 
to clavate, 8-spored; spores 1-seriate to irregularly 
2-seriate, ellipsoid, hyaline, 10-12 x 6 - 7 ~ ;  para- 
physes slender, septate, usually curved a t  their 
apices, rarely enlarged above, filled with orange 
granules (Plate I, Fig. A-A,). 

Specimens examined : P.C.S.I.R. Herb. Nos. 
63, 83. 
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Studies to  isolate and identify different fungi from seven varieties of rice (Basmati, Joshi, Kangni, Permal, 
Begmi, Basmati Broken and Sela hsmat i )  and two varieties of wheat (Red and White) stored in four dif- 
ferent godowns in Karachi area were carricd out. 

A total of 132 sanlples were screened from which 550 colonies of fungi emerged. Forty-three species and 7 
genera belonging to different groups of fungi were isolated. Among rice, Joshi and Basmati were found to be  
highly susceptible to storage fungi. From Joshi 15 fungi while from Basmati 16 organisms were isolated. In 
wheat varieties, White was more susceptible than R e d  variety. 

Aspergillusj7nvus with a percentage of 29.7 was the most prevalent organism on both wheat and rice. The 
frequency of other Aspergilli like A .  sydowi, A .  tnmarii, A .  versicolor, and A .  condtduc was low as compared to A .  
jlavus and A. ntger. 

Phneoramulnria sp., Aspergillus nidlrlans, Absidia corymhiJera, Alternuria fenrrissima and Circinella sp. appear to 
have been isolated for the first time from wheat and rice. 

Surface disinfection of seeds at 1 :I000 HgCI, for 1,2,3,4 and 5 min decreased the frequency of fungi and at 5 
min interval very few fungi appeared 

Introduction 

The storage of food grains in disease-free form 
is the prime concern of the storage pathologists. 
According to an  international survey report by 
the Food and Agricultural Organization of the 
United Nations,' about looh of the total world 
food production is lost in storage due to pest and 
fungus infection and infestations. Such greaE 
losses through pest deterioration cannot be afford- 
ed particularly in the developing countries as there 
already exists a food shortage' due-to increased 
population. 

I n  Pakistan where storage facilities are still in 
initial stages of development, the losses are approxi- 
mately 10-18%.~ I t  is estimated that annual 
loss of stored grains in Pakistan is approximately 
Rs. 10 crores. The damage is caused by insects 
(5-6%), rats (6-10%) and fungi (1-274). Different 
organizations have done some work on the control 
of insects3-4 in storage but not much work has 
been done on the isolation and identification of 
fungi from stored food grains in this country. 
:Scanty records are available as comprehensive 
studies have not been carried out so far. 

In  West Pakistan the losses are highest, about 
20% in Hyderabad and Karachi area alone.= 
'The losses are much less in former Punjab and 
Frontier regions. I Due to these heavy losses in 
Hyderabad and Karachi region and the availability 
.of meagre records on the isolation and identification 
-of fungi from stored grains, the authors considered 

it necessary to survey four different godowns in 
Karachi in order to study and ascertain the pre- 
valence and frequency of various fungi present 
on the grains. 

The godowns under study store and maintain 
the imported wheat from U.S.A. and Australia 
and rice varieties commonly grown in Pakistan. 

Material and Methods 

Samples were collected twice from four different 
godowns situated in various parts of the city. 
The house type godowns were properly maintained 
and were mostly of concrete. The cereal grains 
were kept in jute bags placed on wooden plat- 
forms. Fumigation with methyl bromide was 
carried out periodically by the technical staff of 
these godowns to control insects while fungi and 
other molds remained active on the grains. All 
varieties of rice and wheat were not available 
in the four godowns visited for collecting the 
samples. Basmati and Joshi were available in 
all the four godowns except in third, while Permal, 
Begmi and Kangni were only available in the 
first godown. Basmati broken and Sela Basmati 
were present in ,second and third godown, res- 
pectively. 

One special spatula was made of nard tin with 
one end pointed while the other end was kept 
hollow. The pointed end was inserted into the 
jute bags in order to obtain the samples directly 
into the sterilized flasks. The flasks were then 



GRAIN STORAGE FUNGI ASSOCIATED WITH MITES 
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Central Laboratories, Pakistan Council of ScientiJic and Industrial Research, Karachi 

(Received January 4, 1968) 

Studies were carried out to isolate furlgi frorn various stored-grain mites. Mites recorded from samples of 
local grains were identified to be Acarrrs siro L., Rhizo,ylyphrrs sp., Clrt-yletrrs sp., Slridncia tnednnensir Oud., Mncm-  
che1e.c sp. and Tyde1r.c sp. Seven genera and 18 species belonaing to different groups of fungi were found to be 
associated with these mites. Mncrocltel~s sp. carried more fungi, while Acorrrs siro L. carried less number o f  or- 
ganisms than other mites. 

Introduction 

Mites and fungi under 3 table conditions of ";i temperature and moisture b ing about a rapid 
deterioration of stored grains. Certain fungi, 
especially those belonging to the genus Aspergillus, 
are primarily responsible for much deterioration 
in stored grains, by producing germ-damaged 
wheat and other deleterious changes. T h e  litera- 
ture dealing with this has been adequately re- 
viewed.=-1 Fungi may also contribute to an  
increase in number of insects and mites by pro- 
viding them suitable temperature and food. 

Mites are important pests of stored products 
all over the world. They are responsible for the 
dissemination of various pathogenic fungi in 
stored food and seeds. Various workers have re- 
ported a close association between mites and fungi 
in deteriorating stored grain and other pr0ducts.s--8 
They observed that some species of mites feed and 
thrive on certain fungi, whereas other species 
starve and die when exposed to the same or other 
kinds of fungi. Additional evidence of association 
between grain storage fungi and mites has come 
from laboratory studies.9-I2 

T h e  present studies were undertaken to investi- 
gate the presence of fungi and mites in the local 
grains and also to study the association between 
them if any. 

Materials and Methods 

Several samples of stored grains obtained from 
various granaries were brought to thc laboratory 
for investigation. The mites present in these 
samples were identified to be Acarus si7-o L., 
RhizogCyphus sp., Cheyletus sp., Suidasia medanensis 
Oud., Macrocheles sp., and Tydzus sp. Different 
media namely, Czapek's-Dox agar, Sabourad 
agar, oat meal, lima bean anci corn meal agar were 
selected to facilitate the growth of all types of fungi. 
Five adult mites from each s~ec ies  were then in- - - 

troduced into test tubes containing various media. 
Five sets of tubes were left uninoculated as con- 
trols. In  another set of control experiment, the 

mites were surface-disinfected by two different 
methods : (~)  the adult mites to be introduced in 
the medium were washed briefly in running water 
to which soap powder was added and shaken 
for I min in I % solution of sodium hypochlorite 
to remove or kill external spores of fungi. This 
treatment caused no detectable injury to the 
mi tes , (~)  by immersion in o . 5  solution of one part 
of mercuric chloride for 3 min. T h e  mites were 
then rinsed in two changes of sterile distilled water, 
dried on filter paper and then introduced into the 
tubes. 

The  absence of air-borne fungus spores in the 
experimental area was checked by exposing un- 
covered nutrient agar tubes before and during 
transfers. All experiments were conducted at  
8 5 1 2 ° F  and 70%*3 R.H.  

Presence of Storaze Fungi within the Mites.-In 
order to determine whether the mites would trans- 
mit spores of storage fungi internally, adults of 
Acarus siro and Rhizozlyphus sp. were placed on 
pure culture of Penicillium janthinellum and As- 
pergillus Javus for 7 2  hr during which time they 
were observed to feed on the fungi. Mites were 
then dipped in sodium hypochlorite to rid them 
of any external contaminating spore3 and then 
cultured on malt-sugar agar. 1Yo fungi grew from 
outside of these surface-disinfected mites, but with- 
in 48 hr mycellium grew out from mouth and anal 
openings of nearly all of them. This indicated 
that viable inoculum of Penicillium janthinellum 
and Asfiergillus javus on which the mites had been 
feeding was present within the body of mites, 
but did not show whether viable spores voided 
in the excreta. T o  determine this, surface-disin- 
fected mites were dissected under goX magnili- 
cation, the alimentary canal and its contents re- 
moved, examined microsco~~ically and cultured 
on malt-salt or Czapek's agar containing 40% 
sugar. 

Results and Discussion 

Mites collected from various food samples were 
found to carry seven genera of fungi namely 



STORED GRAIN INSECTS AS CARRIER OF FUNGI 
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Various fungi werc isolated from insects Brrrchrrs drinensis (Linn.), Trogoderma grannrium (Everts.), Tribolirrnr 
confrrsum (DuVal) and Sitophilr~s oryzne (Linn.) obtained from stored moong, wheat, flour and rice respectively. 
Four genera and 14 species belonging to fungi Imperfecti were found t o  be associated with these insects. T h e  
genus Aspergillus dominatec! over all the fungi prevalent on  various insects. Sitophilrrs oryzne carried more fungi 
while Tribolium ron/usunt carried least number of organisms than other insects. 

Introduction 

Since the storage facilities are not adequate 
in the developing countries like Pakistan, the losses 
due to pests are fairly high. The damage is caused 
by insects (5-6%), rats (6-1 0%) and fungi ( I  -2 0/,) .I 

Association of insects and fungi in storage has 
been reported by many investigators. Agarwal 
et al." found a close relationship between the 
granary weevil, Sitophilus granarizls (L.) and certain 
fungi that cause damage in stored grains especially 
Asjergillus restrictus G. Smith. Christensen and 
Kaufman3 strongld support that all higher and 
field fungi infect the grains and proliferate at 
definite moisture level, temperature and time, 
but as the moisture decreases field fungi disappear 
and consequently insects and fungi relationship 
is affected. 

Transmission of fungi, pathogenic to grains, by 
stored grain insects has been reported from the 
Science Service Laboratory, Winnipeg, Canada.4 
The rusty grain beetle C~ypsolostes ferruginens (Waltl.) 
transmitted pathogenic fungi to healthy stored 
grains in 469 instances. The fungi transmitted 
include Scopulariopsis breuicaulis (Sacc.) Bain, 
Penicillium melinii Thom., Aspergillus flavus Link. and 
A. glaucus Link. 

Grains being a poor conductor of heat, protect 
the insect and fungi from the lethal influence of 
prolonged low temperature and retain heat pro- 
duced by insects and other microorganisms thus 
aiding in their survival and increase in population 
of pests. Although wind is the most common 
agent of dissemination of fungus spores, some 
pathogenic fungi are almost entirely dependent 
upon Insects. Insects associated with grains con- 
sume nutrient from the grain and transfer the 
pathogenic and saprophytic fungi which grow 
internally and externally in the grain and in the 
presence of required moisture and temperature, 
survive and reproduce quickly resulting in total 
leterioration and loss of cereal grains. In view of 
he above-mentioned facts the present investiga- 

tion was undertaken to isolate fungi from various. 
insects which were found in stored grains. 

Materials and Methods 

Samples of moong (hfungo phaseolus) , rice (Oryza 
sativa), flour and wheat (Triticum vulgare) were 
taken fl-om different places for the isolation of 
different insects infesting them. Bruchus chinensis 
was present on moong, Tribolium cor$zcsum and 
Trogoderma granarium were present on flour and 
wheat, respectively. Moong, wheat and flour were 
taken from the hatchery of these laboratories 
while rice was taken from a house which was 
infested with Sitophilu~ oryzae. These insects were 
studied for any possible fungi which might be 
present on them. 

Five different media, oatmeal, lima bean, corn- 
meal, Sabourd dextrose agar and Czapek's agar 
were taken for the isolation of fungi from the above- 
mentioned insects. These media were prepared,. 
poured in test tubes and sterilized for 15 min a t  
15-lb pressure. The media were allowed to cool 
and solidify. Three tubes of eaeh medium were 
taken for each insect. One tube each was kept 
as control. Two insects of each of the four insects- 
used in these studies were introduced into the 
tubes. For control, the insects were surface steri- 
lized with 1 %  HgClz for 2 min. The insects 
were then removed and introduced into the tubes. 
which served as control. 

Fungal growth in various tubes started after 2,. 

3 and 4 days. Various fungi which appeared in 
these tubes werc isolated into pure cultures 
through transfer and retransfer technique. The- 
various fungi thus isolated were identified and 
described. 

Results and Discussion 

I n  present investigation four insects Bruchus- 
chinensis (Linn.) Trogoderma granarium (Everts), 
Tribolium confusum (DuVal) and Sitophilus oryrae 
(Linn.) isolated from moong, wheat, flour a n d  



A KEY TO THE IPSWICH FOSSIL BEETLES (COLEOPTERA) FROM THE PERMIAN 
OF AUSTRALIA* 

Central Laboratories, Pakistan Council of Scientific and Industrial Research, Karachi 

(Received December 14, 1966) 

Nearly 240 ~ni!lion years ago, in the Permian period of the Palaeozoic era, there were a number of beetle species 
living in Jpswich (Australia), which are now represented by renuins (impressions) of their elytra. A practical 
key for the identification of these fossil insects thonght to represent 59 different species of the Coleoptera is pre- 
sented follow in^ an esaminat~on of the types in the Departznect of Palaeontology, British Museu~n (Natural 
History) London and the original descriptions. 

Introduction Elytron semi-cordate and not vittate 6 

The author had the opportunity of examining 6(5) 
the fossil beetles of Ipswich from the Permian of 

, represented by the impressions of their 
elytra, i 1 the Department of Palaeontology of the 
British h4useum (Natural History) London in 
1962. Subsequently, a key to the species was 
prepared, mostly with the help of Tillyard and 
Dunstan. I For the technical terms used here, a 
reference may be made to the glossary of Torre- 7(4) 
Bueno. Since the classification of modern beetles 
is not based on elytra or makes very little use of 
them, the taxonomic placement of these fossils is 
only tentative. A key to 59 species representing 
20 genera is presented below. 

Artificial Key 

I .  Elytron 2 mm or less in length 2 
8(1) 

Elytron more than 2 mm in length 8 

2 ( 1 )  Elytron less than I . 5  mm in length, 9 (8) 

with the surface faintly streaked, general 
outline sub-cuneate, and apex straight 

Leioodes pygmaeum. 10(9> 

Elytron with the surface ornamented 
with 2 oblique striae, wide apart 

Apheloodes obliquum. 

Elytron without oblique straight lines 
but with the surface rugose 

Apheloodes rugosum. 

Elytron with the base curvate, apex 
obtuse, and general surface crenulate 

Ademosyne oliffi. 

Elytron with the base nearly straight, 
apex acute, and general surface granulate 

Ademoqne parva. 

Elytron 5 mm or less in length 9 

Elytron more than 5 mm in length 34 

Elytron 3 . 5  mm or less in length 10 

Elytron more than 3 . 5  mm in length 26 

Elytron I mm or less in width I I 

Elytron more than I . 5  mm in length 3 Elytron more than I mm in width I 7 

3(2) Elytron less than 4 mm in width, with 
g round costae, striae impunctate, and 
apex pointed Ademosynoides minor. 

Elytron more than 4 mm in width 4 

4(3) Base of elytron blunt 5 

Base of elytron not blunt 7 

5(4) Elytron sub-cuneate and very faintly 
ornamented with 3 faint granulate 
vittae. and aDex curvate 

I- ~~ 

Leioodes planurn. 

*Publication No. 60 on the Coleoptera 

I I ( IO)  Surface of elytron with 8-10 costae 12 

Surface of elytron not with 8-10 costae 
I 6 

I 2 ( I  I )  Elytron punctate-striate '3 

Elytron impunctate-striate 14 

13(12) Elytron tapered, with the apex acute, 
and general surface granulate 

Ademosyne major. 

Elytron oblong-obate, with the apex 
obtuse, and general surface smooth 

Ademosyne curvata. 



THE MICROPEPLIDAE AND STAPHYLINIDAE (I. STENINAE, EUAESTHETINAE AND 
OXYPORINAE), COLEOPTERA OF PAKISTAN WITH DESCRIPTIONS OF A NEW 

TRIBE, GENUS AND THREE SPECIES FROM KARACHI 

MOHAMMAD ABDULLAH* and NOORUN-NISA QADRI 

( Received March 14, 1968 ) 

Keys (with distinguishing characters) are provided for the tribes, genera and species of the Micropeplidae and 
the Staphylinidae subfamilies Steninae (including Megalopinae), Euaesthetinae and Oxyporinae of West and East 
Pakistan. A new tribe, Hameedini of the Oxyporinae, which differs from the Oxyporini in lacking gular sutures and 
in the absence of a stalk in the metendosternite or furca etc., is described with the following additional new taxa 
fromWest Pakistan: Hnmeedin Ken. n., H. botoolae sp. n., H. mnculata sp. n. and H. rnbine sp. n. Similarities and 
differences of the Hameedini (Oxyporinae) from the Steninae are noted and it is suggested that the two subfamilies 
are related in a phylogenetic sense. 

Introduction Elytra with the first and second costae sinuate, 
humeral angle without tooth; scutellum not bifo- 

In this series of papers we are presenting keys veolate M.  vulcanus Fauvel, 1902. 
for the identification of the genera and species 
of the/Pulicropeplidae and Staphylinidae recorded B. Staphylinidae 
or likely to be found in both West and East Pakis- 
tan, in.addition to describing new or little known 
forms. The higher classification adopted here is I. MagalO~inae Or 

similar to Kasu1e.I and much different from that lopodinae) 
of Cameron.   his will be noticed in the appro- 
priate sections below. (a) Steninae of West Pakistan. 

Information on bionomics is limited to the 
available information-on habit mentioned in the 
descriptions. Micropeplus Latreille, 1809 is found 
in dead leaves or other vegetable debris, moss, 
etc. Stenus Latreille, 1796 and Dianous Samouelle, 
1819 are found in the vicinity of running water, 
often in the stream-moss attached to boulders. 
Stenaesthetus Sharp, 1874 is found in damp vege- 
table debris. Oxyporus is found in fungus, where it 
preys on dipterous larvae. The new taxa des- 
cribed in this paper are also associated with fungi 
(vide infra) . 

A. Micropeplidae 

(a) Micmpeplidae of West Pakistan 

There is only one genus, Micropeplus Latreille, 
1809 with one species M. fulvus var. japonicus Sharp, 
1874 here. 

(b) Micropeplidae of  East Pakistan 

Mega1opini.-There is only one genus Megalop- 
sidia Leng, 1918 with one species, M. subfasciata 
(Champion, 1923) Cameron, 1930 here. 

A key to the genera and species of remaining 
Steninae (Cameron, 1930). 

I .  Eyes very large occupying the whole side 
of the head, temple wanting; seventh ventral 
segment with a short spine or short bunch 
of hairs on each side 

Stenus Latreille, I 796 2 

Eyes large, temple present; seventh ventral 
segment with a tuft of long fine hairs on each 
side 

Dianous Samouelle, I 8 I g 43 

2. First tarsal segment at most slightly emar- 
ginate; posterior tarsi long, the first segment 
longer than the last 

S. (Stenus) Latreille, I 796 4 

First tarsal segment distinctly bilobed 3 
There is only one genus Micropeplus Latreille, 

1 8 ~ 9  with two species separated as follows 3. Abdomen not, or very indistinctly, margined 
(Cameron, I 930). on first, fifth and sixth segments only 

S. (Hybostenus) Re yo, 22 

I .  Elytra with the second costa sinuate, hu- 
meral angle with minute tooth; scutellum bifo- Abdomen completely and distinctly margin- 

veolate M. sikkimi Fauvel, 1902. ed; posterior tarsi long, the first segment 
longer than the last 

* Paper No. 75 on the Coleoptera. S. (Mesostcnus) Reyo, 34- 
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STUDIES IN MOISTURE REGAIN OF SOME PAK COTTONS AND YARNS 

ABDUL HAMEED KHAN, ABDUL RASHID SHAH and MAQBOOL ALAM 

West Pakistan Agricultural University, Lyallpur 

(Received June 5, 1967) 

Studies in moisture regain of raw cotton and yam in sonle Pak cottons were conducted at Lyallpur during 
the years 1965-66. The  v a r i e d  differences were found to be highly significant with actual ranse of 7.43 in L l l  
t o  11.05% in 231R. Desi cottons recorded higher values than Pak varieties. The  actual values for 231R and 
S.N.R. were 10.33 and 11.05 as conlparcd t o  the highest value of 8.31 % for L.S.S. in the Pak varieties followed 
by AC321, MlOO and 362F. The  differences in moisture regain of yarn due t o  varieties were highly significant, 
the actual range being 6.01 in 124F to 9.05% for 231R. The  highest value of 7.03% inPak cottons was re- 
corded in case of L.S.S. followed by AC 321, MI00 and 362F. Desi varieties recorded higher values as compared 
to Pak varieties and higher values of n~oisture regain of raw cotton and yarn were found to be associated with 
coarser and more mature fibres. 

Introduction Material and Methods 

The successful and economical processing of' 
the raw material in the textile mills entirely 
depends on the available information about 
the specific quality characters of the var iou~ lots, 
such a,; non-lint contents of raw cotton and mois- 
ture regain of raw cotton and yarn. The moisture 
regain percentage is the weight of: moisture pre- 
sent in the maferial expressed as a percentage of 
the weight of moisture-free material, whereas the 
moisture content percentage is the weight of mois- 
ture in a material expressed as a percentage of 
the total weight. The standard moisture regain 
for raw cotton is 8 . 5% and for yarn it is 7 . o  to 

7.5% Higher values of moisture regain result 
in Increased strength of yarn, more pliability 
which renders easy working of the material, re- 
duces amount of dust and fly, and permits greater 
bodily comfi~rt for personnel in cool weather. 
The knowledge. of these characters is helpful in 
purchasing the cotton for processing. Any wrong 
or insufficient information of cotton varieties 
being purchased can lead to unnecessary high 
losses in processing, i.e., blowing and spinning and 
uneven yarn and uneconomic production, and 
mill failures. Artificial humidity is required to 
be given in case of low moisture regain a t  different 
stages. Textile industry is therefore, required 
to Ije in constant touch with the latest information 
about fibre quality characters. 

Studies in moisture regain of raw cotton and 
yarn were undertaken a t  Lyallpur during the 
years 1965-66 under different sowing dates and 
manurial treatments. The results obtained from 
these studies are presented in this paper. No 
work has been done and reported earlier on mois- 
>ure regain of raw cotton and yarn in the present- 
day commercial varieties and most promising new 
strains of Pak cottons. 

The  present studies were undertaken with 
samples from 12 varieties a t  the West Pakistan 
Agricultural University, Lyallpur, during the 
year 1965-66. The  design of the experiment was 
split plot. The  samples of varieties under study 
were qF, LSS, 362F, Mq, 124F, A C I ~ ~ ,  M ~ o o ,  
L I I ,  AC3o7 A C ~ Z I ,  231R and SNR. There 
were4 sowing dates, i.e. 15th May, 25th May, 5th 
June and 15th June and four manurial doses i.e. 
control, 0,50, ~ o o a n d  I 50 lb of nitrogen per acre. 
All the agricultural operations were normal for 
this zone within the natural limitations, and 
the sample obtained were, therefore, fully 
representative of the varieties and treatments. 

Moisture regain of raw cotton and yarn was 
determined with the help of Shirley moisturemeter 
a t  70'F 5 2 .  o and 65% 1 2 .  o relative humidity 
during prior conditioning for 4 hr and testing. 
Ten readings were taken from different places 
of each sample 4 in thick for raw cotton and bobbin 
was placed a t  a uniform place to get a representa- 
tive regain value. For each reading, the sample 
was put on a firm non-absorbent base (varnished 
wood). The  electrode was pressed on it with the 
handle perpendicular to the base. The  pressure 
on the electrode was increased steadily until the 
needle stopped moving and the value of regain 
corresponding to the stationary position of the 
needle was recorded. Seven varieties, i.e., ACgo7, 
Mq, 124F, Mroo, Lr I ,  A C I ~ ~ ,  AC3z I were spun 
to 40's) 3 varieties i.e. L.S.S. 362F and 4F were 
spun to 20's and 2 varieties 23rR and S.N.R. 
were spun to 10's. The  range of twists per in in 
40's was 23.40 to 28.61 ; for 20's it was 18.63 to 
20 .59andfor  ro'sitwas 16.01 to 17.42. Shirley 
miniature spinning plant was used for spinning o f  
different counts of yarn and twists per in were, 
determined by untwist-twist method according t o  
A.S.T.M. standards 1963. 



STUDY OF GEOCHEMICAL PARAMETERS AND RESERVOIR PROPERTIES OF MIO- 
CENE SEDIMENTS OF PART OF CHITTAGONG HILL TRACTS, E. PAKISTAN 

ABDUS SAMAD and SYED AZKAR ALI 

Geological and Analytical Laboratories, Oil and Gas Development Corporation, Karachi 

(Received December 19, 1966) 

The petrographic study of rock samples from Upper Bhuban, Boka Dil and Tipam forn~ations of Miocene 
age from Dakhin Nila, Olah Taung, Sitakund and Senlutanp areas and a few core samples from Jaldi wells drilled 
by Oil and Gas Development Corporation in Chittagong Hill Tracts, Fast Pakistan was undertaken with a view 
to  evaluate the source and reservoir rocks of these areas. The study included the determination ofparagenetic 
associ~tion of minerah, heavy mineral content, determination of effective porosity and hydraulic factor, %rain size 
analysis and the determination of permeability. The data thus obtained shou~s that sediments of Upper Bhubati 
and Boka Bil formations from Dakhin Nila and Olah Tauna, Upper Bhuban formation from Jaldi and Sitakund 
and Tipam formation from Semutang area may be considered as potential source rocks as revealed by ex- 
tremely reducing potential (Eh from -0.27 to -0.3) during their deposition. Rocks of Boka Bil formation 
from Jaldi and Sitakund areas are also interesting from the point of view of source rocks as they have been de- 
posited in weakly alkaline reducing condition. These rocks are reservoir of average to large capacity (9-20.5%) 
and by their permeability, rocks of Upper Bhuban formation correspond to medium to high permeability, those 
of Boka Bil formation correspond to negligible permeability and of Tipam formation correspond to poor to high 
permeability. 

Introduction 

This paper describes the resultsof petrographic 
study of rock samples collected by various geolo- 
gical parties of Oil and Gas Development Cor- 
poration during field seasons I 962-63 and I 963-64, 
from Dakhin Nila, Olah Taung, Sitakund and 
Semutang areas and a few core samples from 
Jaldi GIB-I and Well-I drilled by OGDC in 
Chittagong Hill Tracts, East Pakistan. The area 
under investigation lies in the south-east of East 
Pakistan, between the eastern coast of Bay of 
Bengal and the chain ,of mountains of Arakan- 
Yoma (Fig. I ) .  The investigations were carried 
out with a view to evaluate the source and re- 
servoir rock properties of Miocene sediments in 
the area described above. 

To study the geochemical parameters and 
reservoir properties of rocks the following investi- 
gations were carried out: (i) determination of 
paragenetic association of minerals, (ii) heavy 
mineral content, ( i i i )  determination of effective 
porosity and hydraulic factor, and (iv) granulo- 
netric analysis and the determination of permea- 
rility. 

Geochemical Parameters of Rocks 

I .  Determination of Paragenetic Association of 
Minerals.-Determination of paragenetic associa- 
ion of minerals of 40 rock and core samples from 
Jpper Bhuban, Boka Bil and Tipam formations 
j f  Miocene age were carried out. The microscopic 
tudy of thin sections from these samples was con- 

ducted both in transmitted and reflected light under 
polarising microscope. Rocks of Upper Bhuban Fig. 1. 
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MINERALOGICAL AND CERAMIC PROPERTIES OF WEST PAKISTAN FELDSPARS 

F.A. FARUQI, NAZIR A. CHOHAN and MOHAMMAD ASHRAF 

Glass and Ceramics Division, West Regional Laboratories, Pakistan Couizcil of Scientijc and Indzutrial 
Research, Lahore 

(Received July 25, 1967) 

Feldspar samples collected in Hazara District were studied for mineralogical classification and ceramic utility. 
Specific gravity, chemical composition, IR spectrum, softening temperature. colour of the softened products, 
thermal expansion and petrography were investigated. Most of the feld$pars could be used in the glass and 
ceramics industries. 

The purpose of this investigation was to find 
out the properties of the newly discovered feldspars 
and to present some new information relating to 
their commercial exploitation in ceramic indus- 
tries. The minerals investigated were potash 
feldspars or soda feldspars. All the three samples 
of potash feldspar namely D.C., D.T., and D.T.B. 
were collected from large deposits situated near 
Dadar, a place about 35 miles north of Abbottabad, 
District Hazara. The Sandasar deposits(S) are 
located two furlongs north-east of village Sandasar 
along the Hazara Trunk Road, about 22 miles 
from Abbottabad. In the same area further four 
miles away from Sandasar near Phagla Village 
are found soda feldspar Nos. 1,2,3B, 3W, 8 and 
A. A considerable quantity of white variety is 
available in this area. A bluish variety of soda 
feldspar deposits is located some 3 to 10 miles 
south-west of Garhi Habibullah along Khairabad 
Katha. I t  is only two miles up Khairabad from 
its junction with the Kunhar river. The feldspar 
occurs in discontinuous layers and ranges in thick- 
ness from 6 in stringers to 12 ft. Sample Nos. 5,6 
and 7 from this area, and a white variety of soda 
feldspar from the Oghi area, about 35 miles north- 
east of Abbottabad, have been selected for study. 
All the above mentioned feldspars with their lo- 
cality are give in Table r .  

Experimental 

Specijc Gravity.-The true specific gravity of the 
powdered raw feldspars was determined with 
pycnometerl and is given in Table 2. 

Solubility in Water.-All the samples were sub- 
jected to the action of water for 50 hr, and the 
solubilities were measured by determining the 
increase in the pH value of the suspension accord- 
ing to the method followed by Parmelee and 
M o n a ~ k . ~  The rate of solution of any material 
is a function of the total surface which is exposed 
to the solvent. Hence, in order to make com- 
parison, carefully screened materials have been 
used. 

the raw feldspars and from the feldspars fired at 
various temperatures. These sections were esa- 
mined under microscope for studying their struc- 
ture and for identification of the minerals present. 

Iiljrared Technique.-IR spectra of the samples 
were recorded according to the procedures adopted 
by Hunt and Wishard.3 

Chemical Composition.-The samples were che- 
mically analysed in accordance with the standard 
methods4v5 and their chemical compositions are 
shown in Table 2. 

Pvronz~tric Cone Equivalents.-To obtain the cone- 
softening temperatures of the feldspars, the ground 
material, bonded with a dilute solution of dextsin, 
was pressed hard in a steel mould to form the 
standard-size three sided pyramid cones of 2; i11 

height and 9/16 in across the base of each face. 
The dried cones were, then, heated in an electric 
muffle furnace at a uniform rate of 150°C per hr. 
Results are given in Table 2. 

Thermal Expansion.-Standard thermal expansion 
apparatus6 was used for the measurement of per- 
centage thermal expansion of the raw and that 
of the vitrified pieces of soda and potash feldspars 
fired to 125oOC. The results are presented in 
Figs. 1,2,3 and 4. 

Results and Discussion 

On the basis of specific gravity, the feldspar 
may be classified into various groups. For 
example albite feldspars have specific gravity 
2,6 I 5-2,635 ; microcline have 2.572-2.574; or- 
thoclase 2.55; anorthoclase 2.59 and anorthite 
2.75. From the results of the specific gravity, 
of the samples as shown in Table 2 it may be con- 
cluded that sample Nos. 1,2,3B, 3W, 5,6,7,8, Ogi 
and S are albite feldspars as their specific gravity 
varies from 2.6 I 5 to 2.63, whereas the other three 
samples i.e. D.T., D.C. and D.T.B., are micro- 
cline because they have a higher specific gravity 
of around 2.573. 

Petrographic Study.-The feldspars were examined Structurally, feldspar Nos. 2,5, and A are fine- 
petrographically. Thin sections were made from grained and compact, while feldspar Nos. 2, S, 
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I. Introduction 2. Basic Ideas 

The selection of properly qualified persons for 
various types of work is a well-known problem, 
:and it has received considerable attention. This 
is particularly important for scientific and de- 
velopment work, where the selection of the wrong 
kind of man can mean the difference between 
success and failure of project. I n  general, 
there are three distinct techniques used for grad- 
ing, namely (i) the written examination or test, 
or assessment based on grades obtained in the 
various academic examinations, (ii) the oral exa- 
mination or interview by a board and (iii) the 
analysis of confidential reports by referees who 
have known the candidate and his work. Quite 
-often, a combination of two of these may be utilized, 
but generally speaking the first technique is em- 
ployed for the junior-most positions, while the 
third is of major value in selection of personnel 
for the senior and managerial type. of appoint- 
.merits. The second technique, i.e. interview 
by a board, is used in conjunction with both these, 
-and is .thus probably the most frequently used 
tool in the selection of junior as well as senior 
-scientific and technical personnel. One of the 
reasons for the obvious popularity of the interview 
technique is that, more than the other two, it 
.affords a good method of assessing the entire 
~ersonalitv of the candidate, which include several 
intangibles, such as drive and the ability to take 
in a new situation or even to tackle something 
he knows nothing about. I t  is therefore of some 
importance to examine the ways in which the 
-results or findings of such a board can be made 
.as highly objective and quantitative as possible. 

The present communication gives a critical 
.account of certain key-points in the system of 
interviewing and grading that have been tried 
out by the author, and presents a brief analysis 
-of the improvements obtainable after introduction 
of certain innovations,,as well as a correlation with 
.examination grades. The data cover a series of 
interviews held in the four-year period 1963-1967, 
and a preliminary account is ,also given of correla- 
tion between academic grades and scientific ad- 
vancement. 

*Present address : Director, Central Laboratories, Pakistan 
Council of Scientific and Industrial Research, Karachi. 

The  real problem is to give sufficiently accurate 
and objective grades to each of the candidates, 
so that they can be easily and unambiguously 
arranged in order of merit all the way down to 
those only slightly above average, a t  which level 
it really becomes somewhat difficult to distinguish 
between one and the other. Three basic ideas 
have been utilized in the particular techniques 
for selection by a board of tour to ten being dis- 
cussed here. These are: (a) putting down of a 
grading for each candidate independently by each 
member of the board, (b) working out the means 
of the gradings givcn by the various members 
to each candidate and arranging all the candidates 
in order of this mean grading, and (c) selecting 
incumbents for about 90% of the vacant posts by 
taking the top-most persons in this order of mean 
grading. Tlzis last can be done even regardless 
of the detailed specialities of the candidates, he- 
cause it ensures that we get the best scientists for 
our work. 

For putting down grades, a simple scale of ten 
was adopted, utilizing, instead of the numbers 
I to 10, the symbols given below: 

When the grades given to any one candidate by 
the various interviewers are averaged, it becomes 
possible to obtain a finer subdivision than the 
scale of ten, provided the individual grades are in- 
dependent. For example, a mean value half-way 
between A- and A would be given as A-0.5. 
This in effect gives a scale of 100 for comparing 
the various candidates. 

3. Analysis of  Some Interviews in 1963-64 

We first present an  analysis of some of the in- 
terviews for three categories of senior posts, namely 
Research Officer, Senior Research Officer, and 
Principal Research Officer, held in 1963-64. 
Tables I (a), (b) and (c) give a sampling of the 
interview data, showing the grades given to the 
candidates by the seven members of the interview 
committee, together with the mean grade cal- 
culated from these for each candidate. The last 
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