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cottonseed o r o f soybean oils a t 20% eonen were pre-
pa red in which lecithin a t 1% concn was the emulsi-
fier, and a 2.5% solution o f glycerol was the aqueous
phase. The p H of these emulsions was adjusted to
6.8. Fo r a conlparison between the two emulsions,
the number of dispersed oil particles of stated diame-
ters from 1-10 ~ were determined, and the volume of
dispersed oil in the form o f particles of stated diame-
t e r was calculated. These calculated volumes are rela-
tive ra the r than absolute, since particles of less than
1 g in diam have not been taken into account. They
do provide, however, a basis fo r the comparison of
emulsions. The results of the particle size d is t r ibu-
tional analysis are plotted in Figure 1. In both emul-
sions, only 1% of the relat ive volume of dispersed oil
was in the form of particles whose diam was more
than 5 I*, a n d ca. 0.5% of the volume consisted of
particles more than 7 /, in diam. The soybean oil
emulsion appeared to have a smnewhat larger volume
of oil in the form of particles o f 1-2 /~ in diam than
did the cottonseed emulsion, although both emulsions
were desirably low in the volume of oil dispersed as
particles o f large diameters (7-10 /,).

A n i m a l Testing. The described emulsion has been
experimentally evaluated in animals only in a pre-

liminary manner, and results are not conclusive as
yet. Limitations to use o f the emulsion in experi-
menta l animals only is strongly recommended.

F o u r rats received 4 ml of the emulsion/100 g of
body wt, daily fo r 15 days, administered by int ra-
venous inject ion through the tail vein. Results of
these injections were as follows: tail necrosis, none;
hemoglobin, --6.2% ; red blood cells, --7.7% ; body wt,
+11.9%; food intake , --17%; physical activity, good;
mortal i ty , none. Complete results of more extensive
testing will be repor ted b y others at a la te r date.
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Determination of the Glyceride Structure of Fats: Anomalous
Features of the Seed Fat of Bitter Gourd (Mornordka ckarantia)
M. R. SUBBARAM,s M. M. CHAKRABARTY, a C. G. YOUNGS and B. M. CRAIG, National Research
Council of Canada, Prairie Regional Laboratory, Saskatoon, Saskatchewan, Canada

Abstract
Glyceride composition of the seed fat of Mo-

mordica charantia has been determined by gas
liquid chromatography (GLC) of oxidized esteri-
fled glycerides. Stearodiunsaturated glycerides
form ca. 80% of the t o t a l glyccrides. Values ob-
ta ined b y the above method agree closely with
those obtained by Y o u n g s ' (8) method. However,
there is a wide var ia t ion between the present re -
sults and those calculated according to Vander-
W a l (5) frmn lipase hydrolysis d a t a . Possible
reasons fo r this anomalous glyceride pat tern are
discussed.

Introduction

C tIAKRABARTY ET AL. (1) studied the fa t ty acid com-
position of some seed fats of the Cueurbitaceae

family, a n d distinguished two definite trends. Some
members such as the melons a n d pumpkins had a
simple fa t ty acid composition containing only oleic
and linoleic acids as unsaturated components, while
others such as snake gourds and b i t t e r gourd (Mo-
mordica charantia) contained, in addition, consider-
able proportions of conjugated tr iene acids. V e r m a
and Aggarwa l (6) also repor ted the presence of ca.
50% a-eleostearic acid besides stearic, oleie and l ino-
leie acids in the seed fat of Momordica charantia.
During the course of a n investigation on the glyceride
structure of fats both by the methods of Youngs (8)
a n d Youngs and Subbaram (9), we had occasion to
examine the seed fat of Momordica charantia. In the
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present p a p e r results o f glyceride analysis of t h e fat
are presented. The percentages of glyceride types
and isomeric forms calculated according to Vander-
W a l (5) from l ipase hydrolysis data are also given
a n d compared with the values obtained experimen-
ta l ly .

Experimental
Extraction of ihe Oil. The oil was extracted from

the seeds by the method described by Troeng (4).
The extract was fil tered through a bed of celite, the
residue washed with Ske]lysolve F and the solvent
removed u n d e r reduced pressure. The yield of oil
was 29.6%. The oil was preserved as a 0.1% solution
in Skellysolve F in the dark.

Preparation of M e t h y l Esters. Ca. 20 nag o f the
oil was added to 5 ml of a solution containing 250 mg
potassium hydroxide in 80% v / v ethanol. The mix-
ture was kept a t room temp for 12 h r a f te r which
it was di lu ted with 95 ml water . The soap solution
was t ransfer red to a separatory funne l a n d extracted
twice with e t h y l e t h e r to remove unsaponifiab]e mat-
ter . It was then acidified with 5 N hydrochloric ac id .
Af t e r sa tu ra t ing the aqueous solution with NaC1, the
fa t ty acids were extracted with three 50-ml portions
of e t h y l ether. E t h e r was removed u n d e r v a c u u m in
a rotary evaporator. The res idua l fa t ty acids were
esterified with a n ethereal solution of diazomethane.

Determination of F a t t y Acid Composition. The
methyl esters were analyzed by GLC using both fluori-
n a t e d silicone and polyester columns. An F & M,
Model 500, temp programmed gas chromatographic
unit with thermal conductivity detectors was used to
analyze the esters on the silicone column. The methyl
esters were separated into C16, Cls and eleostearates
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T A B L E I
F a t t y Acid C o m p o s i t i o n o f t h e Seed Fat o f Momord ica e h a r a n t i a

( m o l e % )

T H E J O U R N A L O F T H E A M E R I C A N 0 I L C H E 3 £ I S T S ' S O C I E T Y V O L . 4 1

T A B L E I I
G l y c e r i d e C o m p o s i t i o n o f t h e Seed Fat o f Moraorc~ica c h a r a n t i a ( m o l e % )

1 6 :O 1 8 : 0 1 8 : 1 1 3 : 2 E leos t e - T o t a lu n s a t u -
aric r a t e d

Orig ina l 2 . 2 3 0 . 4 5.3 5.8 5 6 . 3 6 7 . 4
C a l c d . a . . . . . 2 . 6 3 1 . 0 6 6 . 4
1-3 b 2 . 6 4 3 . 0 9 . 6 4 . 3 4 0 . 5 5 4 . 4

a V a l u e s calcula ted f rom g l F c e r i d e c o m p o s i t i o n .
b Data ob ta ined f rom l ipase h y d r o l y s i s .

on a 6 ft x ~/~ in. column packed with Chromosorb W
(40-60 mesh) coated with ]6% by wt of QF-1 (coln-
mercial fluorinated silicone) and temp programming
from 150-250C a t 4°/rain with a n 80-ml/min hel ium
flow ra te . The polyester column (8 ft x 3~6 in. copper
t u b e ) was made u p with o-phthalic ethylene glycol
on Chromosorb W (40-60 mesh) in a ratio of 1:6 by
wt. The unit was operated a t 208C with in jec tor a t
250C a n d a flow rate of 40-60 ml helium/min. The
degree of unsaturation and the chain length of the
components were deduced from their emergence times.
The proportion o f stearic, oleic and linoleic acids in
the C13 p e a k on the silicone solumn was determined by
the da t a from the polyester column.

Oxidation of the Glycerides. Details of the perman-
ganate-periodate method (7) of oxidat ion of glyeerides
were described earl ier (9). In the case of Momordica
charantia seed fat which contains considerable propor-
tions of eleostearates, it was necessary to slightly a l te r
the reaction conditions. The proportion of reagents
used fo r the oxidation was adjusted according to the
fa t ty acid composition. Eleostearate requires th ree
times the amt of oxidant required fo r oleic ac id .
Oxidation was carr ied out a t 75C for 4 hr. Completion
o f the oxidation was checked as follows: A portion of
the oxidized glycerides was hydrolyzed by cold saponi-
fication with alcoholic alkali and the fa t ty acids were
esterified with diazomethane and analyzed by GLC
on a silicone column.

Analysis of Oxidized Glycerides. The analysis was
carr ied out both by the method of Youngs (8) and
Youngs and Subbaram (9). Thus a portion o f the
oxidized glycerides was separated on a liquid-liquid
par t i t ion column into two fractions, the f i r s t contain-
ing glycerides hav ing no dicarboxylic acid or one
diearboxylie acrid and the second containing glycerides
with two or three dicarboxylic acids. Determinat ion
of the fa t ty acid composition of these fractions by
GLC, coupled with lipase hydrolysis allowed the cal-
culation o f six glyceride types. Another portion of
the oxidized glycerides was esterified with diazo-
methane a n d the esterified oxidized glycerides ana-
lyzed directly by GLC on a n F and M model ]609
temp programmed unit with a flame ionization de-
tector. The column (4 f t x ~ 6 in. stainless steel tub-
ing) was packed with 2% S.E. 30 on Anakrom ABS
a n d the hel ium flow rate was 100 ml/min. Temp
programing was from 260-325C at 3°/rain with a n
in jec tor temp of 385C and detector temp of 355C. All
compositions were calculated as mole percentages.

Results and Discussion

To get a sample of methyl esters with very little
conversion o f a-eletostearate to the /3-fornl, it was
necessary to carry out cold saponification of the seed
fat. The amt of ~- and /~-eletostearates were deter-
mined from the results obtained on the silicone col-
umn, as the longe r retention time on the polyester
column, resulted in b road peaks which were difficult
to measure. Fa t ty acid composition of the seed fat
shows in Table I. The proportion of eleostearate thus

U3
P U e
S U ~
P 2 U
P S U .
S 2 U
P 3
P 2 S
P S 2
S a

3 £ e t h o d o f
¥ o u n g s a n d S u b b a r a m ( 9 ) M e t h o d o f Y o u n g s ( 8 )

F o u n d a C a l c d . b F o u n d c C a l c d . b

7 . 4
4 . 6

7 9 . 7

3 . 3
5 . 0

2 7 . 7
3 . 1

4 5 . 1
0 . 1
2 . 8

1 9 . 6

0 . 6
1 . 0

U U U 1 1 . 3
U S U 3 . 5
U U S 7 6 . 6
SUS 6 . 3
USS 1 . 5
SSS 0 . 8

2 7 . 7
1 . 9

4 6 . 3
1 9 . 2

3 . 3
1 . 6

a U - - u n s a t u r a t e d a c i d s ; P - - p a l m i t i e ac id a n d S - - s t e a r i e ac id .
b Calcula ted f rom pancrea t ic l l pa se h y d r o l y s i s da ta a c c o r d i n g t o

V a n d e r W a l (5).
¢ U - - u n s a t u r a t e d a c i d s a n d S - - s a t u r a t e d a c i d s .

obtained agreed with the values obtained by UV ab-
sorption measurements. Oxidation of glycerides con-
ta in ing conjugated acids requires a slightly h ighe r
temp and a longe r reaction per iod t h a n those with
nonconjugated acids.

The glyceride composition of the seed fat as ob-
ta ined by direct GLC analysis of the esterified oxi-
dized glycerides shows in Table II. Stearodiunsatu-
ra ted glycerides account fo r nearly 80% o f the t o t a l
glycerides. This is in agreement with the value ob-
ta ined by Y o u n g s ' method. The value calculated
from lipase hydrolysis data according to VanderWal
(5) is only 45%. Values obtained fo r U3 and S2U are
much lower than the calculated values. Fa t ty acid
composition calculated from the glyceride composition
agreed closely with the or iginal fa t ty acid composi-
tion (Table I).

The glyceride composition of o t h e r na tu ra l fats
(3) agreed closely with the composition calculated
from lipase hydrolysis d a t a . The seed fat of Momor-
dica charantia is the f i r s t instance where we have
f o u n d a major difference between the values obtained
by the GLC method and the calculated values ac-
cording to VanderWal (5). The postulation of Kar-
t h a (2) t h a t na tu ra l fats must remain fluid in vivo,
would provide a possible explanation fo r this anoma-
lous glyceride pat tern of Momordica charantia seed
fat. Eleostearic acid which has a relatively high melt-
ing po in t as compared to other unsaturated acids,
could place a restriction on the formation of disatu-
ra ted eleostearic glycerides. Such a restriction would
then resul t in the fornlation of a h ighe r proportion
of monosaturated glycerides a t the expense of some
triunsaturated glycerides (U3). Another possible ex-
planation would be the disproportionation o f stearic
acid in the 1 a n d 3 positions. If stearic acid occupies
predominantly e i the r one o r the other of these posi-
tions, this would also give the type of distribution
f o u n d in the present investigation. At the moment,
we have no method of distinguishing the fa t ty acids
in the 1 and 3 positions. It is hoped that in future
such methods will be devised which will make it pos-
sible to check the val idi ty of such a postulation.
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