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ANALYSIS AND COMPOSITION OF MANILA ELEMI

By Glonra D. MlNaro and Aucusrus P. Wssr t

Manila elemi is one of the well-known minor forest products

of the Philippines. It is a resin that is contained in the bark
of the pili tree, Canari,um luzonicum (Blume) A. Gray, and
oozes out when the bark is cut.

It is used in pharmacy as an ingredient in plasters and oint-
ments. It is employed in making paints, varnishes, lacquers,
and also as a constituent in the manufacture of plastics and
printing inks. Locally it has served as varnish and as ma-
terial for caulking boats. Forest dwellers roll the resin in
leaves and use it as an illuminant. A large torch, thus prep-
ared, gives a light that burns for many hours and can be seen
far away.

For many years Manila elemi has been exported from the
Philippines but the quantity shipped annually has varied con-
siderably. In 1940 the amount sent abroad was valued at
?90,264.2

By operating a pilot plant for the manufacture of com-
mercial products from Philippine resins, like Manila elemi and
copal, very likely important nelv industries could be developed.

Resin obtained from different locations usually contains more
or less foreign matter (leaves, twigs, etc.) and varies in com-
position. For industrial purposes it is desirable to ascertain the
quality of Manila elemi and also the amount of individual resin
constituents. We have devised an accurate and convenient
method of analysis and the details are given in this paper.
There are also included the data on some characteristic sam-
ples of Manila elemi, as determined by this procedure.

Clover 3 and also Bacon a have carried out extensive resear-
ches on Manila elemi collected in the Philippines. Their in-
vestigations were confined particularly to the volatile oil ob-
tained from this resin. A review of their work 5 is given
in Bulletin 20 of the Philippine Bureau of Forestry.

r Formerly of the Bureau of Science, now fnstitute of Science.
z Annual Report. fnsular Collector of Customs, Manila. (1940) One

peso equals 50 cents United States curnency.
3 Phil ip. Jour. Sci.  2 A (1907) 1.
4 Phil ip. Jour. Sci.  4 A (1909) 93.
5 West, A. P., and W. H. Brorvn. Philip. Bur. For. Bull. 20 (1920) 40.
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The name elemi is a term that is applied to a variety of
resinous products obtained from different countries and hav-
ing different botanical origins. In the Philippines only one
elemi resin is collected and this is obtained from Canarium
luzonicum which grows abundantly at low and medium alti-
tudes in the primary forests of Luzon, Mindoro, Ticao and
Masbate. It is the only Philippine tree that gives this resin
in sufficient quantities for profitable collection.

In addition to Canari,um luzoni,cum there are various other
species of Canarium in the Philippines. Canarium oaatum
grow's abundantly in southern Luzon. It produces nuts known
as pili nuts ancl is said to give an annual yield of about 38
kilos. These, when roasted, are very tasty and nutritious.
They are used in making confections and, by many, are con-
sidered superior to almonds.

The oil0 from pili nuts has good keeping qualities, and a com-
position similar to peanut oil.

On account of the popularity of pili nuts the tree, Canariunt
ouatum, is called the pili-nut tree. The name ,,pili,' is also
applied locally to other Canari,um species such as C. luzonicum.
The latter also yields edible pili nuts but they are much smaller
than those obtained from Canarium ouatum,

Manila elemi is also known by the Spanish name, ,,brea blanca"
(white pitch). When the resin first exudes from the tree it is
always soft and oily and has a very fragrant odor. On stand-
ing, however, it gradually loses volatile constituents and har-
dens.

Forest ranger Rabaya r investigated the elemi industry in
the province of Tayabas. Concerning Canari,um luzonicum and.
elemi resin he states:

Pili tree is deciduous. It changes its leaves once a year during the
dry season. At the beginning of the dry season (in the month of Feb-
ruary in the Province of rayabas), some trees begin to shed their leaves.
The falling of the leaves becomes general as the dry season advances, so
that in the latter part of March and April most trees are leaflless or nearly
so. Early in May, young leaves begin to grow and their purplish red color
renders the trees conspicuous for miles. ... It appears to thrive best in
Southeastern Luzon, vrhere there ane no distinct dry and wet seasons. rt is
also grown in the Islands of Masbate and samar. rn the province of ra-
yabas alone, it is estimated that there are close to 2b,000 pili trees avail-
able for resin tapping.

6 West, A. P. and S. Balce.
7 Bureau of Forestry Report

Philip. Jour. Sci. 23 (tlZJ) Zg.
not published.
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Tapping begins in the early part of July, or as soon as the new leaves
become green and mature, and continues until March when the trees shed
their leaves, The length of the tapping season is, therefore, a little over
8 months.

A young tree of 15 centimeters in diameter (8. H.) yields an average
of 2 kilos of resin per month or 16 kilos per season, a 60 centimeter tree
yields 60 kilos, while a tree- 1 meter in diameter, 120 kilos or more. It
is claimed that pili trees growing along the gulleys produce more resin.

The greater bulk of the resin exported to foreign markets comes from
Tayabas Province, principally from the towns of Gumaca, Calauag and
Lopez. During the year 1925, a little less than 100,000 kilos of resin
were collected in Tayabas Province alone, and if prices warrant exten-
sive collection, it is believed that as much as 300,000 kilos can easily be
produced in one season.

In Masbate,s according to Forester Zschokke, the trees are
tapped at the beginning of the rainy season and the process is
repeated every other day until December. The resin is col-
lected once a month and one man can take care of. 75 to 100
trees. The trees must be visited regularly to get good returns.
The resin can be gathered at almost all seasons, but towards
the end of the dry season the flow is very slight. Collections
are made frorn the same trees year after year.

Clover says that he has seen large-sized trees on which at
least ten pounds of the exudation had accumulated probably
rvithin a month. Bacon estimates that a mature tree will yield
an average of 45 l<ilos per year. He says that he has seen
as much as 32 kilos on a large tree. This amount repres-
ented a trvo months flow.

The volatite portion of the resin is called elemi oil and is
usually obtained by steam-distillation. Clover collected sam-
ples of elemi from a number of trees. These were distilled
and the optical rotation, specific gravity, and refractive inde:<
of these distillates determined. The results varied consider-
ably. Clover conclucled that this variation \vas due to a dif-
ference in the resin obtained from individual trees. He isol-
ated various terpenes from his numerous samples. According
to his investigations:

The combined results obtained by a careful examination of the oils from
21 individual samples of resin establish the true composition of elemi oil
so far as these samples may be considered as representative of the ag-
gregate product. In several cases, notably in the last sample examined,
substances were obtained which were not encountered in any other; it
seems possible, therefore, that were the investigation continued, still others

8 Tl'estr A. P. and W. H. Brown. Philip. Bur. For. Bull. 20 (1920) 42.
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would be found in which new constituents would appear, although such
cases would be rare and the substances themselves would constitute so
small a proportion of the aggregate oil that they would scarcely need to be
taken into account.

It is obvious that in considering Manila elemi or the oil obtained there-
from as products of a species, we must deal with an aggregate sample of
these productsl a sample derived from so great a number of individual
trees that the peculiarities of the individuals disappear. If the native
gatherer of resin utilizes a large number of trees and regularly rernoves
the resin from them in small portions, the product which he places upon
the market will be nearly homogeneous and a representative sample; but
if he obtains his resin from a limited number of individuals his product
will not be representative and, if he utilizes resin which has aceumulated
upon the trees in large quantity, it will not be homogeneous.

Granted that we have a representative sample of resin, the composition
of the oil will also be influenced by the following factors:

(1) The age of the resin.
(2) The temperature of the distillation. This factor will largely de-

termine the proportion of the high-boiling part of the oil and will influence
the composition of the terpene portion, because some of the terpenes suffer
a change at higher temperatures.

(3) The length of tirae used in the distillation. This factor will in-
fluence only the proportion of high-boiling oil.

Yield of oil.-In the first seven samples examined considerable difrer-
ence was found in the oil content. While there may be a certain amount
of variation shown by the individual samples in this respect, it is thought
that the differences found are more directly connected with the age of the
resin. As previously noted, Schimmel & Co. state that the yield of oil is
from 15 to 30 per cent. In several cases where I have examined samples
of fresh, soft, resin purchased in Manila, I have always found that total
yield to be from 25 to 30 per cent of the weight of the resin.

Bacon investigated the volatile oil separated from numerous
specimens of elemi resin obtained from individual trees. His
experiments verified the conclusions of Clover that elemi ter-
pene oils vary a great deal in their boiling points and optical
rotation.

By the distillation of elemi in vacuo, Bacon obtained from
12 to 18 per cent of terpenes and from 72 to 15 per cent of
a higher-boiling oil. The distillation residue, usually amount-
ing to about 70 per cent of the elemi, is a light-brown, trans-
parent, solid resin, with a brilliant fracture. It is completely
and easily soluble in the cold in the following solvents: al-
cohol, ether, benzol, petroleum ether, ligroin, xylol, chloro-
form, amyl acetate, acetone, methyl alcohol, carbon tetrachlo-
ride, ehtyl acetate, turpentine, amyl alcohol, and glacial acetic
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acid. Bacon thought this product has commercial possibili-
ties as a varnish gum. He subjected it to destructive dis-
tillation. He says:

One kilo of this residue was distilled in a 2-liter Jena flask. It melts
quietly with very little darkening and no foaming, evolution of gas, or
other signs of decomposition, As the temperature is increased, consider-
able cracking and evolution of water soon takes place and the whole mass
becomes very dark, the oil beginning to distill at a vapor temperature of
200' C. The whole distillation is very quiet with no foaming or frothing
and very little evolution of gas. The oil at first is green, then an intense,
flourescent blue and toward the close of the distillation almost white. The
total distillate was 670 cubic centimeters of which 40 were the aqueous
layer. Three hundred and ten grams of black tar were left in the dis-
tilling flask. The oil, shaken out with dilute alkalies, gave 18 grams of
acids, whiie after saponification with alcoholic potash a further 7 gram

of acids were obtained. The neutral oils distilled in vacuo gave fractions
at 10 millimeters of about 90 grams each . . .

There were no indications of any separable, individual products, and ni-
tration and oxidation of these fractions under various conditions gave no
promise of obtaining individual compounds. This oil obtained by the de-
structive distillation of elemi is evidently a resin oil of the sarne general
character and useful for the same purposes as other resin oils.

EXPERIMENTAL PROCEDURE

The samples of Manila elemi used in this investigation were
obtained from F. E. Zuellig Company (resin dealers), Ma-
nila. The resin was collected in Tayabas province.

Acid, number.-The acid number was ascertained by treating
approximately 1 gram of elemi resin with 50 cc. of a mixture
consisting of neutral absolute alcohol and benzene (25 ce. each)
and titrating directly with tenth-normal alcoholic potassium
hydroxide using phenolphthalein as indicator.

Sryoni.ficati.on nwnber.-For this determination approxim-
ately I gram of elemi resin $/as treated with 50 cc. of absolute al-
cohol after which 25 cc. of tenth-normal alcoholic potassiurn
hydroxide were added. The mixture rtras heated on a stream
bath with a reflux condenser for 2 hours. The solution was then
cooled and the excess alkali titrated with tenth-normal sulphuric
acid in the presence of phenolphthalein.

Mani,la elemi analyszs.-Preliminary experiments were car-
ried out to ascertain a convenient method for separating the
constituents of Manila elemi. The procedure outlined below
gave satisf actory results.
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Manila elemi (1)

To elemi (25 s) add 300 cc. of alcohol.
Warm on.water bath. Allow mixture

to stand overnight. Filter through
a weighed filter paper'

I

J
Residue-l 

ory at
| 40"-50" c.,
I to constant
I wergnE.
I
I
J

Insoluble matter (2)

I
J

Filtrate
S6iultuuteetemi
Votati6oit
Nonvolatile oil
Resenes, etc.
Resin acids

I

I Steam distill.

I
I

Y
Residual mixtureDistillate

v-otatle on

I Extract with ether"
I Separate. Dry
I ether extract
I with anhydrous
I NaeSOa. Filter.
I Distill off
I ether. Dryresidue
I at 30"-40" C.,
I to constant weight.
v

Volatile terpenes (3)

Nonvolatile oil
Resenes, etc.
Resin acids

Residual mixture
M;;otaille oil-
Resenes, etc.
Resin acids-----

I

I Filter.
I

I
I,t

Residue
E6Fenes, etc.
Resin acids--T 

Olssotve in ether.
Extract with ether.
Separate. Dry ether
extract with anhy-
druous NazSOl. Filter.
Distill off ether.
Dry residue at
40 "-50 o c., to
constant weight.

Nonvolatile terpenes (4)

Shake with 1% aqueous
KOH several times.
Separate.
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I
I
v

Ether etxract
1 Dry with
I anhydrous
I NazSOa. Filter
I Distill off ether.
I Dry residue at
| 40'-50" C., to
I constant weight.

J
Resenes, ete. (5)

tesrn aelos--l- 
Steam distill to
remove ether.
Cool.s Acidify
with concentrated
HCl. Filter. Wash.

until free of
chlorides. Drain
anddrya t40" -50"  C. ,

to constant weighL

Resin acids (6)

s If a preeipitate separates out at this stage proceed according to the
following remarks on this outline of analysis.

Insoluble nxatter.-Manila elemi (25 d is treated with 300 cc.
of alcohol (95 per cent). The mixture of elemi and alcohol is
heated on a steam bath and shaken occasionally for about a
half hour. It is then allowed to stand overnight to facilitate
Subsequent filtration. The insoluble matter consisting of for-
eign material settles out on standing leaving a fairly clear su-
pernatant liquid. The mixture is filtered through a weighed
filter paper. The insoluble matter is washed with alcohol and
the filtered washings are added to the soluble elemi solution.
The filter paper with the insoluble matter is allowed to drain
on layers of filter paper after which it is dried in an oven at
from 40o to 50oC., until the weight becomes constant.

Solttble elemi.-The alcoholic solution of elemi is steam dis-
tilled to remove the terpenef- This process usually requires
about 20 hours to get most of the volatile terpenes. The small
portion that steam distills with difficulty can be included in
the nonvolatile terpenes that are subsequently obtained.

The distillate (in portions of about 100 cc) is extracted with
ether until it no longer has a milky appearance. Generally one
extraction for each portion is sufficient. The combined ether
extracts are dried with anhydrous sodium sulfate. The clear
solution is filtered into a weighed flask and the ether distilled
off. In order to eliminate the last traces of ether the flask
is placed in an oven and heated for about 3 hours at a tem-
perature of from 30o to 40oC., or until the weight becomes
constant. The residue consists of the terpenes (3).

Potassium salts of
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The residual mixture from the steam distillation is filtered to
remove the solid residue. The filtrate, containing some non-
volatile oil, is treated in the same manner as the volatile oil
except that the last traces of ether are removed by heating at
a temperature of from 40' to 50'C. The residue is the non-
volatile terpenes (4).

The solid residue is dissovled in ether and shaken several
times with aqueous potassium hydroxide (1 per cent). The
ether extract is separated from the aqueous solution and man-
ipulated like the ethereal extract containing the nonvolatile
terpenes (4). The final product contains resenes (5) and re-
lated substances (amyrins, etc.).

The aqueous solution from the ether extract is steam dis-
tilled to remove ether and cooled to room temperature. A small
amount of a white precipitate may sometimes appear at this
stage as the separation of resenes and potassium salts of resin
acids may not be complete. Ether is somewhat soluble in wa-
ter and a small amount of resene constituents in the ether
may remain with the aqueous solution of potassium salts. If
a white precipitate forms it should be removed by filtering
through a weighed filter paper. It is then dried to constant
weight at from 40' to 50'C. This weight is added to that of
the resenes (5).

By acidifying the aqueous solution of the potassium salts
with concentrated hydrochloric acid the amorphous resin acids
are precipitated. These are filtered through a weighed filter
paper and washed with water until they are free of chlorides.
The fllter containing the acids is allowed to drain thoroughll'
after which it is dried in en oven at from 40o to 50oC., until
the weight of the resin acids (6) becomes constant.

Water i,n Mani,la elem,i,.-This resin usually contains a small
amount of water, less than 5 per cent. The presence of water
can be proved by adding to an interior portion of the resin
some powdered anhydrous copper sulfate which immediately
turns blue. Water is conveniently determined by difference,
that is, the difference between 100 per cent and the sum of the
percentages of all the other constituents contained in the elemi.

Elemi consti.tuents.-The data (Table 1) show that high-
grade Manila elemi, containing only a small amount of insol-
uble matter, consists principally of resenes together rvith some
resin acids and volatile terpenes. It also contains a very small
amount of nonvolatile terpenes. The resenes are not acted
upon by alkalies and other common chemical reagents. This
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characteristic is said to enhance the value of resene resins
for the manufacture of varnishes.

Tmr,r l.-CotnTtosi,tion of Manila elemi',

Constituent

fnsoluble matter ---------
Teroenes:-  

Vo la t i le - - - - - - -
Nonvolatile-- - - -

Resmei ,  e tc .  - : - - - - - - - - - - - - -
R e s i n  a c i d s - - - - -  - - - - - - - - - - - - - - -
Moistue (by difference)

T o t a l - - - - - - - - - -

Pet cent
0 .s5

26.21
L .07

66.50
L6.02
1 .86

Per cent
u .  o f

20 .01
L.22

68.95
18.00

L . 2 5

All three samples had the same general constituents but
the percentage of any particular one varied somewhat in the
different samples. Specimens of elemi from the same tree may
not have the same composition due to ageing and weathering.
Resin that has been clinging to a pili (elemi) tree for some
time and has become rather hard and weathered will naturally
have a composition somewhat different from soft resin very
recently exuded from the trce.

The important constants of one of these samples (Table 1)
are given below:

Sample No. 2:

Saponification No.
Acid No.
Ester No.

Here again these data show that Manila elemi contains only
a comparatively small amour*-of free resin acids and saponi-
fiable matter.

M. Mladenovic 1o analyzed a sample of Manila elemi by a'
method quite different from the one we used and obtained 24
per cent of volatile oil, about 15 per cent of resin acids and
about 60 per cent of resenes and related substances. These
results are similar to the data given in Table 1.

In accordance with the procedure in"the text, the resin acids
(6), were prepared from elemi resin (sample No.3, Table 1).
These acids gave the following constants:

28.53
18.50
10.03

Saponification -...-----..--....
Acid No.
Ester No.

125.00
108.47
16.53

r0 BuIl. Soc. Chim. Roy. Yougoslav. 8 (1937) 175.



: l

it. )
i i
i l
ii
i i

, t
i i
i l

I
I

I

l {
I
I

i l
l ;

l {

I

rn
120 The Ptti,kppine Jourruat af Scienc, 

'u 
re4s

As shown by the data this product consists of a mixture of
free acids and a saponifiable substance.

During recent years considerable research has been done on
the resene and resin acid portions of Manila elemi. Each of
these was found to consist of a mixture of substances. Fur-
ther investigations along these lines should be carried out.

SUMMARY

Manila elemi is a resin that is contained in the bark of the
pili tree, Canarium luzoruicum (Blume) A. Gray. This tree
grows abundantly in low and medium altitudes in the primary
forests of Luzon, Mindoro, Ticao and Masbate.

When the bark of the pili tree is cut the resin oozes out.
At first it is always soft and has a very fragrant odor. On
standing, however, it gradually loses volatile constituents and
hardens. The resin is said to flbw best during the rainy season
and accumulates in large masses of more than B0 kilos. It is
used in making plasters, ointments, paints, varnishes, and for
various other purposes.

An accurate and convenient method was devised fod
analyzing Manila elemi. This resin was found to consist
principally of resenes together with some resin acids and
volatile terpenes. By steam distilling the resin the volatile
terpene oil passes over into the distillate leaving a residue of
resenes and other elemi- constituents. These various groups
of residual substances are separated from each other by ap-
propriate procedures.

The resenes are not acted upon by alkalies and other common
chemical reagents. This charecteristic is said to enhance the
value of resene resins for the manufacture of varnishes.

.Using a different method of analysis M. Mladenovie obtained
results similar to those recorded in this report.

) l
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BOOKS
Books reviewed here were received by The Philippine Journal

of Science from their respective publishers.

REVIEWS

Surface Active Reagent; Theoretical Aspects and Applications. By C. B.
Young and K. W. Coons. Brooklyn, Chemical publishing Co., Inc.,
1945. 381 pp. illus. Price, 96.00.

Information obtained from this book will prove of great
value to chemists and other technical men of industries. This
book contains numerous tabulated data and illustrations, and
a list of selected references at the end of each chapter.

The first part of the book deals in detail with the theoretical
side of surface tensions, the relation between surface tension
and other chemical and physical properties of matter and
the structures and effects of surface active agents. Methods
of determining surface tension are given. The apparatus
used are described. Chemical and mathematical equations
and a comprehensive table of such data as the trade naSnes of
the rvetting agents, type or chemical compositions of the com-
pounds and their use in industry and manufacture are also
available.

The second part discusses extensively the utilization of the
phenomenon of surface tension in various branches of in-
dustries. Many specific formulas for emulsions and other
products based on the applications of surface tension agents
are given at the end of each chapter.-C. N. C.
Fundamental Electronics and Vacuum Tubes.-By Arthur Lemuel Albert.

New York, The Macmillan Co,, 1f42. 810 pp., illus. price, g6.00.

This book is devoted to a study of the fundamental principles
governing the operation of electronic vacuum tubes and asso-
ciated devices with the aim in view of imparting to the tech-
nical student a thorough knowledge of the great possibilities
which the vacuum tube may be put into use in the ever expand-
ing field of electronics.

The flrst chapter deals with the elementary concepts of
matter, 'waves, electron, proton, positron, neutron, atomic
structure, photon, quantum-treated in accordance with the
latest theories and in a precise and clear style. This is
followed in the next two chapters by the various processes of
electron emission, the third chapter being devoted entirely to
thermionic emission which is the most cornmon type of electron
emission used in commercial electronic toda5'. The succeeding
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as an integral part of the whole system and diagramatic
illustrations of the steps involved in the processing of mate-
rials from their raw conditions to their final forms. From
the accumulated information, so methodically presented and
comprehensibly discussed, the researcher or professional man
is placed in a position to understand thoroughly the conditions
under which the different units of a system operate to attain
the desireu results at a minimum expense.

The theoretical aspects of each process is also ably discussed,
with a classified list of the references wherefrom detailed
technological information on the various phases of the manu-
facturing operations may be secured,.

The economic side has not been neglected. The relative
costs of production by different processes and the marketing
problems relative to trade names, commercial gradings, method
of shipping, etc. of products are thoroughly discussed in the
most practical r,r'ay.

The book as a rvhole is a valuable guide for technical men
engaged in teaching, research, factory control or consulting
activities and for students of industrial technology. It shoulcl
form an integral part of their reference libraries._R. H. A.
Zinsser's Textbook of Bacteriology. Revised by David T. smith and others.

9th ed. New York, Appleton-Century_Crofts, Inc., 194g. gg2 pp.,
ilius. Price, 910.00.

Zinsser's Textbook of Bacteriology is arready known and
has been used by medical students since its first publication
in 1910. The 9th edition, 1948, of the book which was revised
and edited by the students of the author gives in detail the
modern conception of the bioiogical characteiistic of the organ-
isms and the reactions of the living tissues to the bacteria ancl
their products.

The book is divided into seventy-seven chapters. The out-
line and arrangement of the chapters remain the same as in
the eighth edition with the exception of the chapter dealing with
Pleuro-pneumoniae-like organisms and the Testing in vitro of
sulfonamides and antibiotics (penicillin and streptomycin)
sensitivity which are new additions. The nomenclatuie is based
on Bergey's Manual of Determinative Bacteriology, 6th eclition,
1948. (For example in chapter XXIXIII Salm,onella typhosa
and ryphoid fever, the causative bacillus of the typhoid i"uu",
had many names: Raci,llus tgphosrs, Baci,nus typhi abd,omi,natis,
salm'onella typhi, Eberthelta tgTthosa and finally salmonella
typhosa.)

c
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Quite a long list of antibiotics is presented with their agent,
source, range of activity, toxicity, properties and uses.

The definition of every subject is simple and sufficiently
comprehensive, and every discussion is clear and accurate
based on up to date findings of known researchers. The book
contains every phase of bacteriology, from bacteria, moulds
fungi, filterable viruses, their environment, metabolites, modes
of infection and control to immunology, antibodies and com-
pliment fixation. In the discussion of the normal blood typing
it also shows the importance of the detection of the Rh
factor, which is important because of its immunizing ability.

Extensive rvork on filterable viruses has been recorded and
supported with electron micrographs. The medical mycology
is fairly discussed with many recent illustrations of the eau-
sative organisms. Due to the clear and accurate presentation
of facts and the inclusive and thorough coverage of every-
thing regarding bacteria known to date, the Zinsser's Text-
book of Bacteriology is highly recommended for medical
students, medical practitioners and health officers not only for
their study but also as a guide for extensive work. The book
is also valuable for the extensive references cited in it.-M. B.
A Textbook of Heat for Upperclassmen. By LeRoy D. Weld. New York,

The Macmillan Co., 1948. 436 pp., illus. Price, $5.00.

A glance on the table of contents will show that the subject
matter treated'is adequately covered. 'The outstanding feature
of the book is its plain and simple treatment of well-known
theorems and laws; this style is well shown in Chapter I when
the author made use of Longfellow's character in "Song of
Hiawatha" Pak-Puk-Keewis'"who can pass readily from one
another of a gteat variety of forms" to avoid confusion in the
often use of expressions as 'transf er of heat, hea| of aaporizati.on,
etc. And though he intended this textbooks for upperclassmen
familiar with differential and integral calculus, he proceeded
to show step by step the derivation of every formula-thus
keeping the treatment rvell within the comprehension of the
usual run of students. For those who rvant to delve deeper in
the subject, a list of references is appended to each chapter.
In short, here is your "Textbook of Heat" in eleven easy chap-
ters.-L. G. A.
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Quite a long list of antibiotics is presented with their agent,
source, range of activity, toxicity, properties and uses.

The definition of every subject is simple and sufficiently
comprehensive, and every discussion is clear and accurate
based on up to date findings of known researchers. The book
contains every phase of bacteriology, from bacteria, moulds
fungi, filterable viruses, their environment, metaboiites, modes
of infection and control to immunology, antibodies and com-
pliment fixation. In the discussion of the normal blood typing
it also shows the importance of the detection of the Rh
factor, which is important because of its immunizing ability.

Extensive rvork on filterable viruses has been recorded and
supported with electron micrographs. The medical mycology
is fairly discussed with many recent illustrations of the cau-
sative organisms. Due to the clear and accurate presentation
of facts and the inclusive and thorough coverage of every-
thing regarding bacteria known to date, the Zinsser's Text-
book of Bacteriology is highly recommended for medical
students, medical practitioners and health officers not only for
their study but also as a guide for extensive work. The book
is also valuable for the extensive references cited in it.-M. B.

A Textbook of Heat for Upperclassmen. By LeRoy D. Weld. New York,
The Macmillan Co., 1948' 436 pp., illus. Price, $5.00.

A glance on the table of contents will show that the subject
matter treated'is adequately covered. The outstanding feature
of the book is its plain and simple treatment of well-known
theorems and laws; this style is well shown in Chapter I when
the author made use of Lo4sfellow's character in "Song of
Hiawatha" Pak-Puk-Keewis "who can pass readily from one
another of a great variety of forms" to avoid confusion in the
often use of expressions as 'transf er of heat, hea| of aaporization,
etc. And though he intended this textbooks for upperclassmen
familiar with differential and integral calculus, he proceeded
to show step by step the derivation of every formula-thus
keeping the treatment rvell within the comprehension of the
usual run of students. For those who want to delve deeper in
the subject, a list of references is appended to each chapter.
In short, here is your "Textbook of Heat" in eleven easy chap-
ters.-L. G. A.
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