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Nepetol, a 'new triterpene. m.p. 180-181°C, hentriacontatle atld 9-sitostcrol have been isolatcd fro111 the flowers 
and e ~ t u  of hrepetn rrrdernlis Hatnilt. 
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NUCLEOPHIEIC SUBSTITUTION REACTIONS IN STEROID SERIES. PART I 
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(Rcccived November 12, 1965; revised March 22,1966) 

The reaction of tetra-n-propyla~nmoniun~ acetate with 3 ~-n1esyloxy-5~-1nethylmercaptocliolestane (I) in 111ethyl 
ethyl ketone gave 3 P-acetoxy-5%-methylnicrcaptocholestane (11) i.c., with retention of configuration at 3-position, while 
33-tosyloxy-5 z-hydroxycholestane (X) furnished 3cr-acctox y-5 a-hydroxycholestane (XI) with inversion. The re- 
tention of the configuration in (I) at 3-position and the inversion of the configuration in (X) at 3-position are disci~sscd and 
R lncchanisrn is suggested. 

Introduction stituted cholest-5-en (VII).I In  this case the 
carbonium ion (VI) is stabilised by the pi-electrons 

In an attempted nucleophilic substitution reac- of the double bond. 
tion in methyl ethyl ketone, 3 3 -mesyloxy - 5 a- 

methylmercaptocholestane ( I ) and tetrapropyl- 
ammonium acetate gave ga-methylmercaptocholest- 
I-en (111) and 3 p - acetoxy-ga-methylmercapto- 
cholestane (11) instead of the expected epimeric 
3a-acetoxy-ga-methylmercaptocholestane. TS d+ 0 [+a'] - 

t P m PIT 

Generally, in most of the substitution reactions 
in aprotic solvents, there always occurs the for- 
mation of an olefine as the second product. The 
amount of the olefine formed depends upon the 
orientation of the displaced groups and other 
factors such as anchimeric assistance. In this 
case the 50-methylmercaptocholest-2-en (111) was 
formed in good yield and the rate of elimination 
as checked by periodicTLC of the reaction mixture 
was much faster than substitution. It shows that 
methylmercapto group a t  position-5 helps in the 
heterolysis of the mesylate group with the for- 
mation of carbonium ion (VIII) which, in turn, 
gives the elimination product by E, mechanism. 

In order to prove that the olefine fornied was 
5-methylmercaptocholest-2-en (111) and not 
3"-methylmercaptocholest-5-en(IV),3 the latter 
was prepared and its melting point and Rf values 
were found to be different from those of the eli- 
mination product. . 

The retention of the configuration a t  C-3 in (11) 
finds analogy in the solvolysis of cholesteryl tosy- 
late(V). Cholesteryl tosylate, when solvolysed in 
the absence of a buffer, usually gives a gP-sub- 

Similarly, the carbonium ion (VIII) formed at 
C-3 by the heterolysis of the methanesulphonate 
group in (I)  is stabilised by the pair of electrons 
on sulphur. An alternate explanation for the 
retention of configuration at C-3 may be that a 
cyclic sulphonium salt ( IX) is formed, which 
is attacked by acetate ion from the $-side to give 
39-acetoxy - ga-methylmercaptocholestane with 
overall retention. Attempts to isolate the sul- 
phonium salt (IX) as perchlorate were unsuccess- 
ful, although such type of sulphonium salts are 
known in some noncyclic and cyclic system~.~-4 

The formation of the cyclic sulphonium salt 
(IX) may be regarded as .being analogous to the 



1:1 ADDUCTS O F  SF, WITH TETRAHYDROFURAN AND DIETHYLETHER 
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The F19 NMR spectra of SF4-THF and SF4-Etz0 systellls were inves t i~ated  between room temperature and -70°C 
~ I I  the case of the  former and -132'C in the case o f  the latter. T h c  spcctrol analysis indicates that SF4 and the  ether interact 
at l o w  temperatures.+oi~~i.ing 1 :1 adducts. A rrntls structure has been proposed for  the adducts. 

In t roduct ion Exper imenta l  

Muetterties et al.' have reported the preparation The  Pyrex glass NMR tube was vacuum dried. 
of adducts between SF4 and tertiary anines, e.g., Purified SF, and the dry ether (THF  or EtzO) 
pyridine, trimethyl amine and ,V-methylmor- were distilled under vacuum into the tube and 
pholine, etc. They found that the adducts give the tube was sealed under vacuum. The  NMR 
a single sharp fluorine resonance peak. . Therefore, spectra were taken a t  56 .4  Mc/s and I400 gauss 
they concluded that the adduct has the following employing a Varian High Resolution NMR 
square pyramidal structure : Spectrometer Model 4300 B. 

t Fl9 NMR SPECTRUM OF SF4-THF SYSTEM 

'They also studied the SF4-THF* system, but did 
.not find any evidence for adduct formation; 
nevertheless, they did observe that the fluorine 
.exchange was slowed down. Muetterties et al.1 
.did not report the temperature a t  which the F19 
NMR spectrum was examined. However, in an 
-investigation involving the solutions of SF, in 
tetrahydrofuran it was observed that the fluoride 
could not 'be distilled under high vaccum a t  about 
-80" although the melting point of SF, is - I  2 I "  

and  that of tetrahydrofuran is -108O.3 The 
reasons for this observation could be that SF?, 
a. weak electrophile, and tetrahydrofuran, a falr 
donor, form a '  molecular complex which has a 

. very low vapour pressure a t  -80". Diethyl ether is 
also a weak nucleophile; it was expected that pro- 

. . bably it would also form a weak complex with 
SF4 at low temperatures. Consequently the 

-. fluorine-19 NMR spectra of the SF,-THF 
system* and the SF4-Et,O system were studied 
at various temperatures. 

---- 
* THF, TetraKydrofunn. 

?he fluorine-19 resonance spectrum of the 
freshly prepared sample was taken between room 
temperature and -80°C. At room temperature two 
very broad peaks were observed. As the tem- 
perature was lowered, the peaks also began to 
narrow; at -25OC to -30°C they became sharp 
and showed a triplet structure. At -67°C the 
appearance of the spectrum remained unchanged, 
and when the temperature was lowered to 
-70°, the fluorine signal disappeared. The  NMR 
spectra of SF4- T H F  system a t  different 
temperatures are shown in Fig. I .  

F19 NMR SPECTRUM OF S F 4 - E ~ ~ ~ ~  SYSTEM 

The FI9 NMR spectrum of SF4-Et20 was 
observed between room temperature and -131°C. 
.4t room temperature one very broad peak, about 
1600 cycles wide, was observed and found to 
split into two broad peaks a t  -5°C. As the tem- 
perature was lowered, the two peaks narrowed. 
At -35°C these peaks showed a triplet structure 
and were resolved into two well-defined triplets 
a t  -45" The  F19 NMR spectra of SF,-Et,O at 
various temperatures are shown in Fig. 2. 

The chemical shifts of the two triplets and the 
coupling constants of the two systems are given in 
Table I .  

Discussion 

In the system SF4-THF the fluorine resonance 
signal of SF, was resolved into two sharp triplets 



BECKMANN REARRANGEMENT OF CAMPHOR AND FENCHONE OXIMES OVER 
PHOSPHORUS PENTOXIDE IN TOLUENE AND AUTOXIDATION OF 

RESULTING NITRILES 
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C:anlphor ox in~e ,  when subjected to  thc Beckn~ann rearrangenielit under the action o f  phos,phorus pentoside in 
toluene, yields 6-a-campholene nitrilc, while fenchone o x i ~ n c  gives a renrran~cd lnctarn in addition to dl-i-a-fencholene 
nitrile. Atitoxidation of the two  nitriles sives hydropcroxidc at the tertiary carbon atom. 

Introduction 

The Beckmann rearrangement of camphor and 
fenchone oximes has already been studied under 
the action of a variety of acidic reagents. The  
rearrangement of camphor oxime with thionyl 
chloride,' hydrochloric acid2.3 and sulphuric acid 4 
has been investigated earlier.' I n  most of the 
cases the products obtained are the unsaturated 
nitriles with the exception that in the case of con- 
centhted hydrochloric acid 2,3,3-trimethylcyclo- 
pentene-4-acetic acid is the main product. Nageli s 
has obtained dl-a-campholene nitrile as a result 
of the action of acetyk chloride on camphor oxime. 

' 

Tiemann, working on the constitution of camphor, 
has obtained the same nitrile (as that of Nageli) 
while using concentrated sulphuric acid and camp- 
hor oxime. 

The rearrangement of fenchone oxime with 
mineral acids7 has resulted in the formation of 
fencholene nitrile. Further, the oxime, when 
treated with p-toluenesulphonyl chloride, phos- 
phorus pentachloride or sulphuric acid a t  low 
temperatures8 has given the unsaturated nitrile 
and a solid lactam. 

Although phosphorus pentoxide as such9 or in 
combination with various ~ o l v e n t s ~ o - ~ ~  or sup- 
ports I 3  has been applied to a number of cyclisation 

, rearrangements, it has been used very rarely as a 
reagent for the Beckmann rearrangement. No 
reference has been found in1 literature where this 
reagent might have been used in the Beckmann 
rearrangement of camphor and fenchone oximes. 
The studies presented in this paper have there- 
fore, been carried out in order to investigate the 
rearrangement products from camphor and fen- 
chone oximes under the conditions of this reagent. 
The present work shows that this reagent is identi- 

, cal in its eRects on camphor oxime to the reagents 
already tried. .The reagent, however, in the case 
of fenchone oxime resembles p-toluenesulphonyl 
chlori'de, phosphorus pentachloride and sulphuric 

acid as it brings about rearrangement and de- 
hydration simultaneously. 

During these investigations, the liquid nitriles 
resulting from the rearrangement of the oximes 
were found to undergo a change in that campho- 
lene nitrile started crystallising while fencholene . 

nitrile became viscous in about a month's time. 
The  suspicion that the products were suffering 
autoxidation was substantiated; the measurement 
of peroxide formation as well as the structural 
studies of the autoxidised products have confirmed 
this view held by the authors. 

I t  may he pointed .out that the phenomenon of 
the autoxidation of such nitriles has not so far been 
recorded in literature. The  authors appear to 
be the first to make such an  observation and 
provide its explanation in this paper.. 

Experimental 

All melting and boiling points are uncorrected. 
Infrared spectra were recorded with the Beck- 
mann I R-5A and Perkin Elmer model 227 spectro- 
photometers. N M R  was run on a Varians A-60 
spectrophotometer in deuterated chloroform with 
tetramethyl silane as the internal reference. 
Rotations were determined in chloroform with 
Bellingham and Stanley Ltd. No. 450602 polari- 
meter. Microanalyses were carried out by A. 
Bernhardt Microanalytishes Laboratorium, W. 
Germany. 

Hydroxylamine hydrochloride, o .45 mole 
(31 g) and sodium acetate (60 g) were dissolved 
in water (150 ml) and camphor 0 . 3  mole (30 g) 
was added. Ethanol (300 ml) was added to the 
mixture which was then refluxed for 30 minutes 
on  a water-bath. The  alcohol-water mixture 
was distilled to (250 ml) under reduced pressure 
and then chilled in an ice bath. The  precipitated 



STUDIES ON CARBOXYMETHYLCELLULOSE 

Part 111.-~irect Carboxyrnethylation of (Impure) Jute 
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Jute powder was directly carbosyn~cthylatcd with sodiuln hydroxide and cl~loroacetic acid it1 the cthanolic ~llediut~l. 
It appears that dcli~ni6cation by chloroicetic acid itself and ethanol preccdes the main reaction; and thc jutc cellolose b c i n ~  
available in a reactivc statc, it could be carboxymetliylated to a highcr d e ~ r e e  (upto a rnaxi~ti~tnl of 1.48). Optitnun1 con- 
ditions liavc been workkd out and a flow-shcet given. A by-product has been obtained which cat1 he used as an adhesive. 

Introduction 

In Part I of this 'seriesx it was reported that 
sodium carboxymethylcellulose having a relatively 
high D.S. and possessing emulsifying properties 
could be prepared from carefully purified jute 
cellulose; but the operation entailed the use of 
50-70 per cent sodium, hydroxide, which among 
other difficullie;. could cause degradation' of the 
cell~~lose chain. This : difficulty was overcome 
in a subsequent work2 by the use of aqueous 
organic solvents. A number of aliphatic alcohols 
(and benzene) were studied and best results 
were obtained with ethyl alcohol. With this, 
under optimum conditions, a degree of substitution 
of upto about 1 .3o (in single treatment) was 
obtained, using an alkali conyntration of only 
r 7:;: - , .-Hot ethanol is known to extract lignin 
from cellulosic material in slightly acidified 
medium; monochloroacetic acid also has been 
rcported3 to react with 'lignin. O n  the basis of 

Ais,  it was interesting to study the effect of using 
jutc fibre without prior delignification in the 

.hoxymethylation. In the present investiga- 
n i t  has been demonstrated that the simult- 

_.-:ous delignificatidh and cart?oxymethylation 
can be effectively carried out with alkali and 
chloroacetic acid in an aqueous ethanolic medium. 
Optimum conditions have been estahlishcd for 
obtaining a product having a D.S. of I .4R. Fur- 
ther, a by-product can also be obtained during 
purification which can be used as an adhesive. 

Experimental 

The carboxymethylation reaction is believed to 
take place through the intermediate formation 
of alkali cellulose. With the impure jute, the 
process would apparently be somewhat more 
complex because the separation of lignin (by the 
action of ethyl alcohol and/or chloroacetic acid) 
ill situ would have to precede the basic reaction. 

M'iddle portions of jute fibre was selected and 
finelv powdered in a pulverizer. and the ~ o w d e r  
used' i s  the stock sam'ple. For'each expefiment, 
a desired quantity of jute powder was steeped 
a t  room temperature for 1-2 hours in a solution 
of a known concentration. of sodium hydroxide in 
aqueous ethanol (so that .the water/cellulose ratio 
remains at a predetermined value). After the 
steeping process, instead of squeezing off the 
mother liquor and treating the soda cellulose with 
chloroacetic acid, an alcoholic solution of chloro- 
acetic acid was slowly added to'fhe entire mass. 
This was then maintained- at  the desired tern- , 

perature for a period of time with occasional 
stirring to facilitate the reaction. The product 
w a s  washed with 80% ethyl alcohol and dried. 
The crude residue thus obtained was of golden 
yellow colour and contained about I - 2 %  lignin. 
This, when dissolved with ' suflicient waier to. 
make a 27/ ,  solution, left a residual by-product, 
while the sodium carboxymethylcellulose went 
into, solution. After repeated filtration, pure 
sodium carhoxymcthylcellulose was precipitated 
with 80-90% ethyl alcohol. This was sepai-ated 
and carefidly dried to obtain the pure sodium 
carboxymethylcellulose. I t  was noted ' that for 
obtaining satisfactory product, careful control 
of operating conditions was essential. 

Results and Discussion 

The  degree of substitution in carboxymethyl- 
cellulose, as in several other cellulose derivatives, 
depends to a great extent on the activation of the 
cellulose. This activation takes place through 
the alkali used, and the concentration of alkali 
is believed to play an important role. Other 
factors, particularly the presence of organic al- 
cohols, have also been found to be of great signifi- 
cance. For example, with purified jute- cellulose 
it was found that while with aqueous sodium. 
hydroxide a concentration of 70% was necessary 



CHEMICAL INVESTIGATION O F  COMMIPHORA MUKUL ENGL. (BURSERACEAE) 
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Fro111 i n  ethanolic extract of C. rtrrrkrrl Engl., two pure, crystalline compounds having rn.ps, 83-840 and 137-38'. 
and nlolccular formulae C3oH620 and C29H500 res~ectively have becn isolated. Their acctyl and phcnylurethani 
derivatives have been-prepared. From a study of the chemical and physical cliaractcristics of the cornpounds and their 
derivatives, the two co~npo i~nds  havc bcenidentified as ~nyricyl alcohol and 5-sitostcrol. 111 addition to  this, the cthanolic 
cxtract of the plant has been found to contain fifteen arnit~o-acids which have been identified. Apprcciable quantities 
of sucrose, glucose and fructose havc also been found i l l  the cxtract. 

Introduct ion 

Commiphora mukul Engl., locally known as guggal 
or guggal-rnukul, is a small thorny shrub occurring 
commonly in the arid rocky tracts of Sind, Balu- 
chistan, Rajasthan, Mysore and Madhya Pradesh. 
The ash-coloured bark of the plant comes off in 
rough flakes exposing tKe underbark which also 
peels off in thin papery rolls. On incision of 
the bark, an oleo-gum-resin is obtained as an exudate 
(about 14-2 lb from each plant) which has 
been claimed to be of considerable medici~lal 
value.' The resin has a bitter aromatic taste and 
balsamic odo'ur. Of its most important medicinal 
properties are its uses as an intestinal disinfectant- 
and its prescription for diseases such as the chronic 
catarrh of the bowels, chronic colitis, diarrhoea etc. 
As an antiseptic, it is used for mouth-wash and 
gargle, and in chronic tonsilitis, pharyngitis, ul- 
cerated throat, etc. 

Search of the literature so far has revealed that 
all the previous work2 on this plant was related 
to the oleo-gum-resin; it was therefore thought 
useful to make a systematic chemical investigation 
of the plant. In doing this, the authors extracted 
the plant (excluding leaves and fruits) with alcohol 
and the extract, after removal of the solvent, was 
partitioned between water and ether. A small 
portion, mainly consisting of tannins which did not 
dissolve in either of the solvents, was not investi- 
gated. The water-soluble (43.8% of the total 
extract) and ether-soluble fractions (46.5% of the 
total extract) were investigated separately. 

The water-soluble fraction was a clear brownish 
red syrup which was found to consist mainly of 
amino-acids and sugars. No alkaloid could be 
detected in it with the use of the usual 
reagents. Fifteen amino-acids were detected in 
the water-soluble syrup and they were identified 
by two dimensional paper chromatography (see 
Experimental). Among - sugars, only sucrose, 
glucose and fructose were found to be present. 

The ether-soluble fraction was a dark-green 
sticky mass which was saponified with alcoholic 
alkali. Chromatography of the unsaponifiable 
portion and subsequent fractional crystallisation 
led to the isolation of two pure crystalline com- 
pounds, m.ps, 83-4' and 137-38". The former 
was found to possess the molecular formula, 
C3,H6,O (Found: C, 82.02 and H, 14.287, ; Calc. 
for C30H620: C, 82. I I and H, 14.24%). I t  was 
optically inactive. The saturated nature of the 
compound was revealed by the fact that it did not 
absorb bromine in chloroform solution or 
hydrogen in presence of PtO, catalyst. Its infra- 
red spectrum in KBr showed an absorption at 
3413 cm-I indicating the presence of a hydroxyl 
group. With acetic anhydride and pyridine at 
room temperature, the compound gave a crystalline 
acetate, m.p. 69-70"; and with phenyl isocyanate, 
a phenylurethane derivative, m.p. 98-99?; (Found: 
N, 2.60% ; Calc. for C3,H6,0. CO . NH . C,5H5: 
N, 2 . 5  1 %). Reference to the literature revealed 
that all the above findings are in agreement with 
those of myricyl alcohol (see Experimental). I t  is, 
therefore, concluded that the compound with m.p. 
83-4* is myricyl alcohol. 

The compound with m.p. 137-38" was found 
to be a sterol because it gave a positive test with 
the Liebermann-Burchard reagent and also formed 
a digitonide, m.p. 246". Its molecular formula 
was Cz9HS0O (Found : C, 83.75 and H,  I I .g2 1; ; 
Calc. for C 2 9 ~ S 0 0 :  C, 83.99 and H ,  I a .  15%) 
and it had [u] 0-36 . 5 O .  The compound ab- 
sorbed bromine in chloroformic solution 
indicating its unsaturated nature. Infrared 
spectrum in KBr showed a strong hydroxyl ab- 
sorption a t  3390 cm-I. With acetic anhydride 
and pyridine, the compound formed an acetate, 

3 1 m.p. 1 34" [a]  D-28° and, with phenyl isocyanate, 
gave a phenylurethane derivative, m.p. 167-68". 
The I R  spectrum of the acetate did not show the 
presence of any hydroxyl group but two peaks at 
1733 cm-I and 1253 cm-: appeared in the 
spectrum due to the acetyl group. 
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DETERMINATION OF ALKIMIDE GROUPS BY MODIFIED HERZIG-MEYER METHOD 
USING VAPOUR-PHASE INFRARED SPECTROSCOPY 
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Central I,aborntories, Pakistan Cozlncil of  Scienfi jc and Indztstrial Research, Karachi 

(Reccivcd June, 4 1966) 

Vapour-phasc infrared spectro5copy has bcen used for thc quantitative determination of  the alkimide 
~ r o t ~ p s  (N-CH3) by the nlodified Hcrzig-Meyer  neth hod. Thc  ~iinin featurcs of this method are that the t ac t ion  is 
carried out in a sealed tube at colnparatively low tel~lperntures and the . I ~ I O L I I I ~  of  hydriodic acid used is very small. 
For most of  the co~npounds under study a reaction period o f  ahout two  hours is suitable. The  lrlodified n~e thod  is 
simple, eco~~onl ical ,  accuratc and nluch niorc rapid then those previously dcscribcd. 

Introduction 

The determination of alkimide groups is based 
on the formation of the corresponding quaternary 
alkyl-ammonium iodide when treated with hy- 
clriodic acid. 

The gravimetric or the iodometric methody of 
estimating alkimide groups is useful and works 
quite well for many substances, such as atropine, 
cocaine hydrochloride and theobromine,' but a 
survey of the literature indicates that the deter- 
mination of alkimide groups by the Herzig-Meyer 
method is a difficult operation and requires 6-8 
hours for a single determination.3-4 Other in- 
vestigators report a rapid sub-micro method of 
determining the tertiary nitrogen content of certain 
organic compounds.s It was observed, however, 
that some compounds did not give quantitative 
results due to the non-splitting off, quantitatively, 
of the alkyl iodide.'.S 

C;onsiderable attention ' has been devoted in 
recent years to the development of new methods 
of analysis, including the ion exchange resin 
method.3' Vapour-phase infrared spectroscopy 
offers a rapid and accurate method for the 
.quantitative estimation of alkimide groups 
(S-CH,). 

Experimental 

REAGENTS 

Methyl iodide Spectroscopically pure 
for calibration purposes. 

GAS CELLS: 

A ro cm gas-cell supplied by Leitz Co. 

The apparatus was assembled as shown in 
Fig. I ,  and consisted of: 

(a) A glass tube of 2 0  cm long and a diameter 
of 3 cm with a B14 cone. 

(11) A delivery tube, which is packed with 
anhydrone and soda-asbestos. Ground- 
glass joints are coated with silicone greasc. 

(c) A trap made withvigreus type indentations 
in the inner absorption tube,(' as shown in 
Fig. I .  

A Leitz automatic recording double-beam 
spectrorncter was used in the present investigations. 
l h i s  spectrograph has space for gas cells upto 2 0  

cm. With the normal slit programme and a 
sodium chloride prism the spectrograph gives 
resolutions of about 2 0  crnP1, which is suElcient 
for our studies in the region of the observed alkyl 
iodide peaks. 

. . 
Hydriodic acid M.A.R. ~ p .  gr. I . 7  The  required amount of methyl iodide was 
Anhydrone M.A.R. 14-22 mesh weighed in a micro-weighing bottle (10 x 5 mm) 
Soda-asbestos M.A.R. fitted with a leak-proof ground-glass stopper. 



THE CHEMICAL DURABILITY OF SODA-LIME-SILICA GLASSES 
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All the standard tests for the determination of the chemical durability of sod.1-lime-silica glasscs are emperical. 111 
order to have better reproducibility it has been proposed to study the rate of attack of water on glasses. A niethod in 
which fresh water continuously conies in contact with thc graded grains of glass has been ernployxi. The results have 
been arbitarily classified into three grades. 

Introduction 

It is known that glass, used for containers, is 
often subjected for a long time to the action 
of the liquid it holds. I t  is, therefore, important 
that nothing should dissolve from the inside walls 
of the glass into the contents as a result of chemical 
attack. The stability of chemical glassware is 
also of great importance, because it has to with- 
stand corrosion by water, acids and alkalis being 
boiled. Recently Rana and Doughlasx have 
studied the mechanism of reaction between water 
and the glasses of varied composition. One of 
their conclusions was that at  low temperature the 
rate of extraction of alkali varies as 47 

The object of this paper was to study the rate 
of attack of water on soda-lime-silica glasses in 
order to evolve a suitable standard method and 
also to establish a correlation between the dura- 
bility and the alkali and lime contents of glass. 

Experimental 

As shown in Fig. I ,  a round bottom flask of 100- 

ml capacity and condenser with ground .glass 
joints have been used.2 The above items are 
made of chemical-resistant glass such as Pyrex. 
Standard 0.o2oN HzS04, o.02N NaOH and 
methyl red indicator have been prepared according 
to the A.S.T.M. standard. 3 500 ml of twice 
distilled water is added to the round bottom flask. 
It is heated and then a few drops of methyl red 
indicator are added, the end point being adjusted 
I>y the addition of o.02oN H,S04. Heating is 
continued for an hour or so in order to attain the 
equilibrium and for the adjustment of the rate 
of flow of the syphon type cone. At this moment, 
time is noted and a known number of ml of o .  o2N 
H2S04 is added. Water vapours rise from the 
flask, condense and find way into the syphon 
tube containing glass grains. The hot water attacks 
the grains and leach out alkalis; this solution 
of alkalis syphon into the flask. The syphoning 
is controlled by the Fisher burner in such a way 
that the complete flow of the solution takes place 

COILED 

FaO WAFER 

CONMNSER I 4 C M S  I 

CONDENSER. I J 1 C H S )  

TYPE TUBE CONTAINING 
GRAINS 
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1YlL RED + N / l 0 0  H S O I l J Y C m ;  

I 4  
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Fig. 1.-Dtlrability apparatus. 

in about one minute. This alkaline solution will' 
react with o .02N H,SO, present in the flask. 
When the next end point is reached, the time is 
noted again. The experiment is continued for at 
least six hours, and various readings are recorded. 
'The results have been presented in Figs. 2 and 3. 

Results and Discussion 

The durability of glass or its resistance to 
weathering and chemical reagents is the most 
important property of glass. For testing the 



SEPARATION FROM EACH OTHER OF COMPLEX MIXTURES OF PARAFFINS AND 
OLEFINS BY ELUTION ADSORPTION CHROMATOGRAPHY* 

M.S.A. AHMED* AND M. V A H R M A N ~  

City University, London, E.C. 1 

(Reccivcd A u ~ u s t  27, 1966) 

Co~nplex lnisturcs of paraffins and olefins (from Cg to C37). such as arc found in low temperature 
coal tars can be separated from each othcr by elution adsorption chromatography on long colu~i~ns of activated 
silica gel, irsins n-pentane as both solvent 2nd eluant. 

Introduction Experimental 

Mixtures of paraffins and olefins can be separated 
from each other on the macro-scale by liquid 
adsorption chromatography on silica gel if the 
range of molecular weights is not too wide. This 
forms the basis of the fluorescent adsorption indi- 
cator (FIA) method used for lower boiling petro- 
leum distillates, in which the amounts of paraffins, 
olefins and aromatic hydrocarbons are estimated 
after separation on the column, but without elution. 
Here, there seems to be some difference between 
the results obtained by the IP method (IP156/63 
Tentative) and the ASTM method (D 1 3  19-6 IT) 
resulting from a difference in interpretation a t  the 
upper end of the olefin zone.' The method, in 
any case, is not applicable to the higher, solid 
hydrocarbons. 

If elution adsorption chromatography is used to 
enable recovery of the fractions for further exa- 
mination, a prior simplification of the wide range 
of hydrocarbons such as is found in petroleums, 
shale oils, natural products and low temperature 
tars, usually by distillation, is resorted to. Thus, 
Boyer et al. distilled the neutral oil of low tempera- 
ture tars into three fractions, and separated the 
total olefins from the total paraffins in each of 
these by the elution m e t h ~ d . ~  

Spence and Vahrman solved the problem of 
separating such complex mixtures by linking iodine 
monochloride on to the olefins, thus making possible 
their clear-cut separatiorl from the paraffins be- 
cause of the stronger adsorption of the adduct on 
the silica column. The  olefins were regenerated 
unchanged by refluxing the eluted adduct with 
sodium iodide in ethanol. An almost quantitative 
recovery of the two kinds of hydrocarbon was thus 
made possible.3 

* Fwl Research Divison, Pakistan council of Scientific and 
Industrial Research. 

t The City University, London, E.C.I. 

Two series of experiments were carried out on 
the total aliphatic hydrocarbons, fraction a, of a 
low temperature tar4 obtained by solvent extraction 
of the neutral portion followed by purification by 
chromatography.s From previous work, the 
boiling range of each of the hydrocarbon types 
(straight-chain, branched-chain and cyclopara- 
ffins, and similar series of monolefins) was known 
to be from about 175" to 5003C, covering a range 
of molecules from about Cg to C37.6 

( I )  Fraction a (20 g) was distilled into three 
sub-fractions, under a progressively increasing 
vacuum in a Nester-Faust spinning band column 
(Table I) .  Fraction a and each distillation frac- 

Distillation %Yield %Yield Appear- 
Fraction range Pressurc on  frac- cunlu- ance of 

O C  ninl Hg tiori n lative fraction 

- .  

1. 54-1 15 2-.- 1 25.8 25.8 Colourlcss 
liquid 

2. 115-150 1-tO.15 34.6 60.4 Pale yeIlow 
liquid 

3. Residue, 0.15 38.0 98.4 I'ale ycllow 
,150 total wax 

loss 
1.6 

tion was separated into alkanes and alkenes by 
both liquid adsorption chromatography and the 
iodine monochloride method3 (Table 2). The 
chromatography was carried out in each case on 
4 g of the fraction in 40 ml of n-pentane on a 
column I 50 cm by I cm of silica gel (IP standard), 
the same solvent being used as eluant. The  frac- 



SOME PHARMACOLOGICAL ACTIONS OF AN ALKALOID ISOLATED FROM 
BERBERIS LYCIUM 

.,Vorth Regional Laboratories, Pakistan Council of ScientiJic and Industrial Research, Peshawar 

(Received June 17, 1966) 

S o ~ n c  pharmacological actions of the alkaloid described here have been studied. The alkaloid ha's a dcprcsrant action 
on  the isolated rabbit heart and auricles. 5 Jng and 10 m,olkg doses when adniinistered intravenously in doas produce an 
acute fall in blood prcsturc followed it~ilncdiately by a gradual rccovery to  initial levcl. Thc  fa11 in blood preswre is ac- 
companied with cardiac depression. 

Introduction 

Berberis lyciurn (family Berberidaceae) is abund- 
antly available around Murree hills and in Gallies. 
T h e  aqueous root extract of the plant is used in 
the .indigenous medicine for the treatment of 
hyperpyrexia, mild constipation, anorexia and 
haemorrhoids. The  extract is also considered 
useful in peptic ulcers. Crude powdered roots 
taken with milk, are reported to relieve various 
painful conditions of joints. 

The  berberis are not easily distinguished from. 
one another and considerable ambiguity still 
exists, especially as most of them are known by 
the same vernacular names and posses identical 
properties. The  five varieties of Berberis vulgnris 
Linn, as given in the Flora of British India 
a r e  now considered to be distinct  specie^.',^ 
T h e  isolation of umbellatine from Berberis um- 
bellata and- B. lycium was reported by Chatterjee. 
The  roots of Berberis lycium were reexamined and a 
series of alkaloids separated. Results of pharma- 
.cological investigation of the colourless alkaloid 
provisionally named berbenine are being reported. 

Experimental 

For pharmacological investigations alkaloidal 
solutions were prepared in dilute acetic acid with 
a p H  of 6 .5 .  

Acetylcholine chloride I o pg/ml, adrenaline 
10 pg/ml, atropine sulphate I mg/ml, and acetic 
acid a t  6 . 5  pH were used. 

ISOLATED RABBIT AURICLES 

The auricles were suspended in an  oxygenated 
Locke's solution kept a t  a temperature of 29°C. 
T h e  volume of the bath was 50 ml. Contractions 
were recorded on a revolving smoked drum by a 

light straw directly attached to the auricles through 
a thread. 

Isolated hearts were perfused by Langendorff's 
technique using oxygenated Locke's solution at 
37OC Drugs (upto 0 .5  ml) were injected into 
the cannula at  the point of attachment of the 
aorta. 

Effects on the heart were studied in dogs 
(anaesthetised with pentobarbitone sodium 33 
mg/kg intraperitoneally) with intact circulation. 
The heart was well exposed by opening the chest 
and artificial respiration was given. The  cardiac 
contractions were recorded through hooks attached 
either to the apex or the right auricle. Drugs 
were administered through the femoral vein. 

Dogs (wt. 4-1 7 . 5  kg) anaesthetised with pento- 
barbitone sodium (33 mg/kg) intraperitoneally) 
were used. All the drugs were administered by 
injection into the femoral vein and the blood 
pressure was recorded from the common carotid 
artery through a mercury manometer-. 

In  all the experiments gq/, solution of sodium 
citrate, and heparine were used as anticoagula~~ts. 
5,000 units of heparine (in I ml solution) were 
injected into the bulb of the cannula inserted in 
the carotid artery prior to the removal of the 
clamp on the artery. 

Results 

A comparison of the effects of the alkaloidal 
solution was made with dilute acetic acid solution 
a t  6 . 5  pH. 



EFFECT OF HEAT ON THE DIGESTIBILITY OF LEAF PROTEINS 

Part I.-Toxicity o f  the Lipids and their Oxidation Products 

F.H. SHAH, RIAZ-UD-DIN AND A. SALAM 

West  Regional Laboratories, ~ a k i s t a n  Council of Scientgc and Industrial Research, Lahore 

(Reccivcd April 25, 1966) 

Thc di~crtibility of thc lcaf protcin concentrates (LPC) by enzymes, decreased when they were heated at 100°C. 
Thi~ scems to be due to the oxidation of the highly unsatt~rated lipids present in the proteins. The oxidation products of 
the lipids and their polyn~ers with proteins were toxic to trypsin, pepsin and the enzymes of pancreatic extract. 
However, thc diXcstibility of the heated as well as thc fresh protein samples increased when the protein was defatted 
with chloroform-methnnol. 

Introduction 

Leaf-protein concentrates (LPC) are of in- 
creasing interest .in the supply of high-quality 
protein. The  LPC contains higher proportion of 
essential amino acids, with the exception of lysine, 
isoleucine and methionine, than many animal 
food-stuffs. The  biological value of LPC has 
been reported to be higher than the values for 
beef, casein, soyabean and yeast.z The  quality 
of the product could be further improved by 
supplementing it with methionine. However, the 
high moisture contents (60-75%) and the presence 
of enzymes in the concentrates affect its nutritional 
as well as keeping quarities. 

Heating of the fresh cake increases its shelf-life 
but affects the quality of the product. 3 This has 
been attributed to the denaturation of the pro- 
teins. The presence of highly unsaturated fatty 
acids in the lipids of LPC4 also affects its quality. 
The oxidation products of unsaturated fatty-acids 
have been reported to be toxic to many enzymes. 5 
The present work was carried out in order :G 

study the effect of heat on the digestibility of 
LPC and the toxic effect of oxidation products 
of the lipids on the proteolytic enzymes of human 
digestive system. 

Experimental 

Leaf-proteins were extracted from a mixed crop 
of Tr fo l i um  resupinaturn (shatalla), Medicago sativa 
(lucerne) and Brassica compestris (sarson) by the 
method of Morrison and Pirie. 

DRYING OF THE LPC 

the protein which passed through a 60-mesh sieve 
was used in the experiments. The  samples were 
stored a t  -ro°C. 

50 g lots of the LPC were defatted by the 
method of Folch et al. and the lipids present 
in the extract were estimated by evaporating it at  
55°C under reduced pressure. T h e  defatted pro- 
tein was heated a t  40°C under vacuum to remove 
the solvent present in it. 

Fresh pancreas were purchased from the local 
market and freed from the adherent fat and the 
external membranes. 600 g of the defatted pan- 
creas were deep frozen, cut and minced in ice-cold 
water. The  blend was quickly filtered. The 
process was repeated twice and 800 ml of the 
extract was obtained. 

The nitrogen determinations were made by a 
micro-Kjeldahl's method using the copper- 
selenium catalyst. Proteinous nitrogen (PN) 
and non-proteinous nitrogen (NPN) in the 
samples was estimated as trichloroacetic acid 
(TCA) insoluble and TCA soluble N respectively. 
The  protein contents of the samples were cal- 
culated as protein N x6.o.S 

Trypsin and pepsin (E. Merck) and the enzymes 
present in the ox pancreas were used for determina- 
tion of the digestibility of the protein samples. 

500 g lots of the homogenized LPC were heated I . o  g of the protein samples was suspended in 
at 60°, 80" and loo°C under identical conditions. 2 0  ml of the buffer and incubated a t  an optimum 
The dried product (D.M. go%), was ground and temperature after the addition of the enzyme.? 



FOOD OF CERTAIN' FISHES FROM STREAMS NEAR RAWALPINDI 

0. LLOYD MEEHEAN 

<oology Department, Gordon College, Rawalpindi 

(Received November 26, 1965) 

The purpose of this report is to correlate the food takcn by fishes to orgallisms available iri the area and to find out the 
frequency of food. 

Out  of 13 species studied, 6 had considerable debris in the gut, 7 consunled insects primarily, only Ontl~ok bima- 
culatus lived on small fishes. 

The population of fishes feeding on debris xras nearly equal to those insect fceders. The stricking features of the 
streams of this area is that piscivorous fishes are very rare, only one species Ompok bitrmcrrlatus was found. A well balanced 
population of piscivorous fishes plays a key role and the ratio between the111 and srnaller species which are of no comn~ercial 
value may be n~aintained 1 :3 or 1 :4. 

Introduction 

As a part of an investigation into the productivity 
of streams in the Rawalpindi area, a study was 
made of the gut contents of fishes collected in the 
same vicinity, where samples of bottom dwelling 
organisms were collected. The purpose was to try 
to correlate the foods taken by fishes to the orga- 
nisms available in the area. The basic idea of 
this report is to present information as to the fre- 
quency and the kinds of food taken by the fishes 
collected. 

Materials and Methods 

Fishes were collected from stations in the vicinity 
of Rawalpindi. Those from the Korang Nullah 
were located 16 miles above the city, below Rawal 
Dam, at Lethrar Road, and at Nurpur which is 
a t  the headwaters of one of the branches of the 
Korang Nullah. A collection was also made 
from the Gumrah Nullah a t  Lethrar Road. In 
the Leh Nullah fishes were taken a t  the head- 
waters of one branch at Saidpur, and in the city 
limits near the Holy Family Hospital. Collections 
from the Soan River were collected from the Wah 
Stream, one a t  the bridge on Peshawar Road 
above the springs, and one below the springs from 
the main stream. 

The fishes were collected by fishermen with 
cast nets, and by the author with a drag seine. 
The author wishes to thank the U.S. National 
Museum in Washington, D.C. for the use of equip- 
ment, and Dr. Nazir Ahmed, Director of Fisher- 
ies, West Pakistan, for identifying the fishes. The 
identification of two species, which were not sent 
to the Department, is in some doubt. They are 
Barbus (Puntius) punjabensis and Labeo pangusia. 
Professor Rashid Ali and Professor Khadim 
Hussain assisted in the collection. 

All the fishes were preserved in formaldehyde 
immediately after the catch. The body cavity of 

larger ones was injected to stop the digestive pro- 
cesses. 

In the laboratory the gut was removed and both 
the stomach and intestine were examined. A 
record was made of the foods according to whether 
they were predominant, abundant, common, or 
present. From those fishes eating algae or bottom 
debris no attempt was made to develop an exhaus- 
tive list of all the. varieties. This would require 
special study. Only enough of the gut contents 
were examined to obtain an accurate picture of 
the order of predominance of various food items 
and their significance in the diet. Each fish was 
recorded separately. 

Thirteen species of fishes were collected in the 
sampling. At least six species had eaten con- 
siderable debris. The debris consists of organic 
matter which collects on the bottom from material 
brought into the water as leaves, grass, decaying 
algae, etc. These species include (Chiddu), 
Barbus (Puntius Sophore Garra jordoni, (Baunchee) 
Chela, sp. (Rohu) Labeo rohita, Barbus (Puntius) 
punjabensis, and Labeo pangusia. The Debris usually 
included some clay silt brought down by the rain 
and lodged in the foods consumed. In  close 
relationship to the bottom deposits was a rich 
culture of diatoms and some macro-crustacea and 
insect larvae. (Puntius) punjabensis fed almost 
entirely on Diatoma with trichoptera and Chiro- 
nomidae found in one specimen. 

Seven species consumed insects primarily. 
These include Barilius vagra, Barbus (Tor) putitora, 
Barbus (Puntius) ticto, Nemachilus botia, and Mystus 
sp. A number of them consumed filamentous algae 
incidental to the capture of insect larvae. Of all 
the species taken, only Palla, Ompok bimaculatus, 
had eaten fish. At the same time the predominant 
food was Ephemeridae. Labeo boga consumed 
insect food primarily, but a few stomachs contained 
debris. 



BOTTOM FAUNA OF THE STREAMS IN THE VICINITY OF RAWALPINDI AS RELATED 
TO THEIR UTILIZATION BY FISHES 

0. LLOYDS MEEHEAN AND S. RASHID ALI 
t 

zoology Department, Gordon College, Rawalpindi 

(Received Noveruber 26, 1965) 

The purpose of this investigation is to  determine the production of  the food organis~ns per unit area 
and to  correlate the utilization of the fishes to the availability of specific organisnls. 

The production of  bottor,~ fauna by  ~ ~ u n ~ b c r  2nd w e i ~ h t  iri generally high in low gmdient stations aud polluted 
areas. Productivity of W a h  streams and high gradient stations ic hish as compared to similar type areas in European 
and American streams. Heavy rains and floods reduce the nu~nber  of  bottom organisms. Thc study of  the 
gilt content of fishes of  the same places revealed that 70% of  fishes livc on bo t ton~  organisms. 

Introduction 

In countries with large populations and limited 
agricultural lands, protein foods are relatively 
short. Overgrazing usually results and animal 
production begins to fall. Properly managed 
fishing waters, produce many times more pounds 
of protein than an equivalent area of land. Under 
natural conditions investigations have shown 
that the least productive waters have a standing 
crop of fish between 15 and 20 pounds per acre. 
In Indonesia, for example, well-managed village 
ponds may produce up to 8000 pounds per acre. 

The intelligent use of fisheries resources de- 
pends upon a knowledge of the basic productivity 
of the body of water. The production of fish can 
be increased by proper management of the fishery, 
including proper cropping, the use of right com- 
bination of fishes and bv the imcrovement of the 
stream-bed to increase its carrying capacity. In 
order to improve the production offish a systematic 
study must be made of the factors affecting pro- 
duction for determining the steps required to 
bring about the desired result. This inevitably 
includes a study of the food production. The pre- 
sent investigation is the first of its kind in Pakistan 
so far as the authors are aware. and mav serve 
as a Lasi (or Lrther study or similar invesbgation 
in other areas. No published data on the food of 
fishes in this particular location was found. I t  is 
the purpose of these investigations to determine 
'the production of food organisms per unit area, 
and to attempt to correlate the utilization of the food 
b y  fishes to the availability of specific organisms. 

There have been many studies to relate the 
chemical contents of' the water to productivity, 
both in Europe and America. Moyle attempted 

to relate the productivity of the Minnesota fresh 
water lakes to the chemical, physical and biological 
indices. He  found the total alkalinity and 
phosphorus to be the most valuable. I t  is a well- 
accepted fact that harder waters with high p H  
are more productive than soft waters. 

The West Pakistan Fisheries Department in 
Rawalpindi have informed the authors that the 
pH  varies from 7.2 to I I in the Soan River east 
of Rawalpindi. I t  is assumed that this is normal 
in areas of intense sunlight. 

The dissolved oxygen ranged from 74 to I 5 0  
percent of saturation in the single series of samples 
collected. The total alkalinity ranged from 177 
to 360 parts per million at different sampling 
stations. According to Ellis this is within the 
range supporting good fish fauna. 

Rawalpindi is located in the lowlands of the 
southern Himalayan slope a t  about 1600'. This 
slope consists of large alluvial fans where the rivers 
from ancient glaciers discharged their sedimentary 
load from the M I J ~ ~ P P  Hill< onto the Prl.nj2h 

plains. Between the fans there is a remnant 
comprising the Tertiary and Plcistoccnc rocks 
forming hillocks or ridges between which is Pleis- 
tocene looss. This looss may be 200 to 300' deep 
in some places and is seriously affected by both 
wind and water erosion. 

The Korang, Gumrah and Ling streams and 
the Soan River arise in the Murree Hills. T h e  
Leh stream starting at Saidpur, and a branch of the 
Korang starting a t  Nurpur and the Korang in the 
vicinity of Rawalpindi, flow primarily through 
terraced looss until they reach the Soan River 



A CONSIDERATION OF THE VACUOLE IN NEUROSPORA CRASSA 

S.R.H. RIZVI* 

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

(Rcccivcd Fcbrilary 9, 1966; revised May 5, 1966) 

Studies were carried out on the nature of vacuoles of Ncrrrtrspom cmsso Shear and Dodge. Morphological arid 
cytochenlical studies revealed that vaci~oles are indeed sacs of watery fluid containing n~itrochondria and nulneroils dis- 
solved sub~tnnces suspended in the viscous cytoplasm. Nutritior~al studies have revealed that under all conditions of 
growth, the vacuoles of type I arc a constituent of the hyphae of the fi~ngus while the vacuoles of type I1 are not. 

Introduction 

I t  was Zalokarl who first described the mor- 
phology of the hyphae of ~Veurospora crassa and 
discussed the vacuoles. Later on he 2 3 3  described 
by employing cy tocl-remical techniques (before 
and after centrifugation) the distribution of 
some important biochemical constituents in 
the cells. His interest was largely concentrated 
on cell organelles .othcr than the vacuoles, and, 
he made an incidental mention of some 
constituents of the vacuoles without any 
systematic attempt to understand their nature. 
T h e  present study has. been undertaken for a 
better understanding of the nature of vacuoles in 
fleuro.rpora crassa. 

Materials and Methods 

An albino mutant of Neurospora crassa Shear 
and Doge ( I M I - I O I ~ I ~ ) ,  isolated as a conta- 
minant a t  the Cambridge Botany School in 1956 
and identified by Professor A.M. Srb to be 
possessing certain peculiarities different from 
albino mutants of N. crassa already in his (Srb) 
possession has been used in this study. 

The  media used were the Czapek Dos agar4 
modified by the addition of 0.005% Difco yeast 

extract and Vogel's medium "N"s and were 
solidified with I .5% Davis agar. Standard ino- 
culations were made by a No. 3 cork boring from 
the edge of a 24-hour old colony. T h e  inoculum 
were placed centrally or a t  the edge of a plate. 
Incubation was effected a t  22%. 

Observations 

Hyphal Contents and Vacuoles.-During the exa- 
mination of growing hyphae under microscope, it 
has been noticed that the contents of the hyphal 
cells vary from the apical cells to the central cells 
(near the inoculum), and some six regions as 
detailed below proceeding from the periphery 
to the centre of the colony can be recognised 
(Table I j . 

I .  Those with the apical and sub-apical cells 
containing uniformly dense cytoplasm without a 
refractive body or bodies. 

2 .  Cells with the contents still densc and uni- 
form but having one rounded body or vacuole 
near the anterior septum. This type of vacuole 
shall hereinafter be referred to as the type-I 
vacuole. 

TABLE I .-FIVE OBSERVATIONS ON THE MAIN Hyphae OF fleurospora crassa. 
-- 

~ ~ s e r v a t i o n / c e l l  number I 2 3 4 5 

Homogeneous cytoplasm . . . . .  
One spherical type-I vacuole . . . . 
One sphericai type I vacuole and few small 

type-I1 vacuoles . . . . . . 
One spherical type-I vacuole and numerous 

small type-I1 vacuoles . . . . 
Large type-I1 vacuoles against wall of cell . . 
Fewer type-I1 vacuoles against wall a t  antesior 

end of cell . . . . . . 
Occasional type-I1 vacuoles . . . . 
KO vacuoles, clear streaming cytoplasm . . 
*I'rcrcnt address: West Regional Laboratories, Ferozepur Road, Lahore 



MINERALOGY OF SWAT KAOLINITE 

F.A. FARUQI AND MUSHTAQ AHMAD 

Glass and Ceramics Division, West Regional Laboratories, Pakistan Council of ScientiJic and Industrial 
Research, Lahore 

(Received February 8, 1966) 

Fifty one snnlples of the raw and the beneficiated Swat Kaolinite have been analysed. Two representative samples 
of the raw and the washed kaolit~ite have been prepared from 79 satnples received and their DTA and X-ray studies 
made. On the basis of the data obtained, the niineraloay of the deposit and that of the treated kaolinite has been ascertain- 
ed. X-ray studies indicate that the ~t~ineral  kaolinite in the raw san~ples is between 15 to 20%, whereas in the washed 
sa~nples it is between 45 to 50%. 

Introduction 

Clays, in general, are the result of the natural 
decomposition over the course of many centuries 
of the mineral feldspar, one of the main consti- 
tuents of granite, the other constituents are 
quartz, mica and tourmaline. The process by 
which feldspar was changed naturally into clay 
is known as "kaolinization", the resulting product 
being known as China clay in U.K. but as kaolin 
outside of Britain. All incomplete weathered 
feldspathic deposits have, as their constituents, 
feldspars which are anhydrous aluminium silicates 
of potassium, sodium or calcium, in which one 
base generally predominates. 

The Swat kalonite deposits, located in Swat 
State about 14 miles north west of Mingora are 
linked by an all weather non-metalled road. 
The main clay deposit extends between the villages 
of Taghna on the eastern side and Shah Dheri on 
the western side which are a little over two miles 
apart from each other. The whole deposit com- 
bined in Fig. I A and B may be divided into three 
main parts, the western part, the middle part 
and the eastern part.= The eastern and the 
middle parts are about half a mile long with an 
average width of 800' and 600' respectively. 
The western part is more than half a mile long 
and variably loo to 1000' wide. Exploratorjr 
pits having a minimum of 5' to a maximum of 
30 " depth have been dug out but nonk of them 
reached the depth limit of the deposits. I t  may, 
therefore, be concluded that the reserved estimate 
of the deposit is quite economical and its com- 
mercial exploitation may be taken up. According 
to an earlier r e p ~ r t , ~  the total kaolin is about 
258,700 tons as the kaolin recovered is 40- 
50% pure, only 120,000 tons of kaolin remain 
to be used. Unless a thorough survey is carried 
out it is premature to calculate the amount of 
the deposit. 

The Swat clay, in fact, is a product of the partial 
decomposition of feldspathic bands whiCh occur- 
with the parent rock. The samples show that 
most of the feldspathic rocks have not been fully 
decomposed to kaolin and, therefore, quite large 
sizes of unweathered pieces of feldspar are found 
in the clay. Some properties of this clay have 
been reported previously3:4 but no attempt has 
been made to investigate the mineralogical . com- 
position of the 'material. Although there are 
many potential ceramic and other uses for kao- 
linitic materials of the type occurring in Swat State, 
this investigation has been limited to a study of 
their mineralogical nature which will ultimately 
help in finding out its properties and uses. 

79 samples received from the Geological Survey, 
which have -been collected fram the s k a t e d  ex- 
ploratory pits (as shown in Figs. I A  and B) of the 
eastern and middle parts of the main deposit, 
bear the symbol MF, while those with AT symbol 
are from the western part of the deposit. A few 
samples have also been collected from the minor 
deposits, trenches and tunnels. All the samples, 
as stated earlier, have been taken from a depth 
varying from 5 to 30'. 

Experimental 

Out of the 79 samples received, only 51  have 
been selected for chemical analysis. 28 samples 
have been left over because of their close proximity 
with those selected for analysis. But the raw and 
the washed representative samples have been 
carefully prepared from the total 79 samples. 
The chemical analyses have been carried out 
according to the improved standard silicate analy- 
sis method.5 Alkalis have been determined using 
a flame photometer of EEL type. The chemical 
analysis of 51 raw and the washed samples have 
been presented in Table I .  



MEDULLATION FINENESS AND STRENGTH CHARACTERISTICS OF THE 
HETEROTYPICAL FIBRES OF BIBRIK WOOL 

- .  
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. . A sail~plc ;f a Bibrik fleec'e of West ~ak i s t an  was sorted into the true, hetcrotypc and kenip classes. Forty licte- 
rotypical fibres were s t ~ ~ d i e d  for niedullation, firicness, breaking qtres?, e.utension and touph~?ess ctc. The turnable knob 
provided for the to-and-fro,n~wion o r  the slide clips in a Reichcrt projcctioii microscop& was graduated to  mensure the 
length o f  n~edullary fragments inside a fibre. The analysis of the results provided a significant positive corielitioti betuacen 
the  breakinx force 2nd the fibre dia~ncter as also bctwccn the dia~netcr and tlle medullation, and siy,nificant neqativc coefi- 
cicnts o f  the correlation between the diameter and the breakins stress, between the breaking stress and the 'medullation, 
hetwccn the breakin< stress and the cross-sectional area, and between toughness and ~ncdullation. But the negativc correla- 
t ion bctwecn medullation and extension at break was not significant. Rcgrcssion equations corresponding to  the sianifi- 
cant coefficients of correlation were derived statistically. Analysis shows that medullation adversely nffectsthc pro- 
cessiny, efficiency and the diirahility of the wool product. 

Introduction to spindle in a spinning frame can produce appre- 
ciable irregularity. 

The spinning performance of any wool depends 
on its various characteristics such as fibre fineness, Medullation is estimated as percentage by 
length, friction, breaking stress and extension. volume of a fibre or a class of fibres. Fineness, 
A knowledge of these properties is essential for the in this work, is given by root mean square radius 
commercial utilisation of various wools. of a fibre. It  is closely related to spinning be- 

haviour of a fibre. 

. Like most carpet wools the Bibrik wool is 
highly medullated. I t  is thus desirable that the 
rerationships, if any, between medullation and 
other wool characteristics should be known. 
With this end in view, the relationships between 
the following paired qualities have been inves- 
tigated, employing the heterotypical fibres. 

I .  Medullation and fineness. 
2. Medullation and breaking stress. 
3. Medullation and extension a t  break. 
4. Medullation and toughness. 
5. Fineness and breaking stress. 
6. Breakina stress and cross-sectional area 
7. ~ r e a k i n g  force and fineness. 

Thoughness is defined as the product of the 
breaking stress and the extension a t  break ex- 
pressed in percent of the original fibre length. 
I t  is an approximate measure of durability of the 
finished product I obtained from the fibres con- 
cerned. , The approximation stems from certain 
chemical changes brought about by the treatment 
,with alkalis during scouring and some reorizntation 
of a-keratin molecules during the severe stress 
involved in carding, combing and drafting. Break- 
ing stress is defined as the breaking force per unit 
area of a fibre. Its importance in processing 
can be realised in view of its relationships to "end 
downs" in spinning and yarn breakages during 
weaving. Moreover, in the yarn of highly ex- 
tensible fibres small tension variation from spindle 

Experimental 

Twenty subsamples each of 0 .06 g were drawn 
by random sampling to represent a fleece of a 
Bibrik breed from West Pakistan. Each sub- 
sample was sorted by the benzene method2 into 
three main classes, namely, true, heterotype and 
kemp. The number of so-called medullated 
fibres was too small to make a distinctly separate 
class in the breed. These fibres were, therefore, 
added to heterotypical class of fibres. 

The measurement of the fibre diameter and 
strength was carried out at zo°C and 65% relative 
humidity. During strength testing a fibre usually 
undergoes what is known as the "temporary set" 
which may mask the diameter of the true fibre. 
TO avoid this error diameter measurement pre- 
ceded the strength test in our ex~eriments. A 
fibre was aligned on a slide and covered with 
4 cm long coverslip which was secured by cedar 
wood oil in order to get a sharp definition of 
medulla. Special care was taken to straighten 
the fibre as far as possible, and to exclude the air 
layer from the fibre surface inside the slide oil. 
The magnification of the lanameter was x 500. 
Its movable circular knob allowing for the move- 
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A reprcserltative sample of a bibrik fleece of West Pakistan was sorted into three maill types of fibres. The sample 
was degreased in bcnzcne and studied by a chemical balance and specific gravity bottle for washing yield, density and me- 
dullation. Proportional method of sampling was employed to draw fibres from the three classes for the measurelncnt of 
their stretched length. Difference in the mean length between any two classes of the fibres was significant at 0.01 lcvel of 
confidence. Fibre density also varied from class to class. The relativcly low density seems to arise from malnutrition 
which fosters the growtl~ of ir~herited tendency of fibre medullation in Ribrik breed. 

Introduction 

The manufacturing potential and price of raw 
wool is mainly determined by its fibre fineness, 
length, colour, handle and yield as reflected in its 
suint, grease, dust and vegetable fault content. 
Where medullation is present, wool colour and 
handle are adversely affected since the medullated 
fibres appear to be chalky and harsh in handling. 
They also differ from the true wool in dye- 
uptake. Thus medullation can produce different 
shades in colour of the finished product. 

Assessment of wool price is commonly based on 
its estimated yield which, for the purpose of the 
present work, is defined as the percentage of clean 
wool a t  standard conditions derived from de- 
greasing a given weight of raw wool in benzene. 
The standard conditions are 65% relative humi- 
,dity and 20°C at which equilibrium moisture 
content of wool fibres is about 16% regain1 that is 
normally regarded as the British regain standard 
for wool commerce. The accepted regain standard 
may differ in the various commercial centres to 
suit their local atmospheric conditions. Regain 
is the percentage of moisture content expressed in 
terms of the weight of moisture-free wool. 

Wool processing techniques, such as carding, 
combing and drafting are usually adjusted accord- 
-ing to the length of fibres being processed. In 
view of these , technological significances the 
study .aims a t  estimating the following characteris- 
tics of Bibrik wool: . 

(a) Fibre length, (b) Density, 
(c) Washing yield, and (d) Medullation. 

Experimental 

40 sub-samples each of 0.06 g were drawn by 
the random sampling method to represent an 
entire. fleece of the Bibrik sheep variety. Each 

sub-sample was degreased in benzene2 and sorted 
into their three main classes, viz., true, heterotype 
and kemp. The proportional method of.sampling 
was used to draw fibres representative of the three 
classes for measurement of their stretched length. 
For this work a scale in inch was engraved on a 
black board. 

As the sub-samples seemed too small in weight, 
four of them were combined to make one sub- 
sample of 0.24 g. Ten sub-samples thus obtained 
were studied by a chemical balance, specific gravity 
bottle and distilled water for yield, density and 
medullation. Dry weight was always taken at 
20°C and 65% relative humidity. The Archi- 
medes principle of buoancy was used to find the 
density of wool in each class. 

Each fibre was mounted in cider wood oil and 
aligned as straight as possible on a slide by means 
of sliding to and fro a coverslip 4 cm long. The 
oil gave sharper definition of medulla than that 
could be achieved by liquid paraffin. The fibre 
was studied by a lanameter (magnification x 500) 
over its 4 cm length selected randomly and marked 
by China glass pencil. Continuous medulla was 
found almost in all the fibres. 

Calcu1alion.-The weighted mean fibre length 
( I * )  of all classes was estimated as follows: 

where Ci is the count percentage and li, the mean 
fibre length in the i t h  class. 

The difference between the mean length of any 
two of the three fibre classes was tested for signifi- 
cance by t-test (student ratio). However, the 
washing yield percentage was found from the 
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