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Seeds of some plants belonging to famiy Chemopodia ceae have
been ivestigated in relation to both food chemistRy and pharmacei­
tical industry. The firet report on the lipid fraction of the seeds ot
this famiy has been given by (Fiad, Osman and Shoeb, 1967).

Allen et al. (1964) have found seventeen lipids in the neutral oil
extracted from Spinece@ 0leracea leaves. lt was noticed that
hexedecacenoic acid was concentrated mainly in the phosphatidyl
glyeerol in the 2-position (Alen amd Haverkale 1964, 1965). Also
hexadecabrienoic acid was found concentated in the monoglactosyl
diglyceiide fraction (Allen, 1964).

Gas liquid chromatography {CLC) is the most recent tnd ac­
curate method for determining the fatty acid composition of fats and
oils. The pancreatic lipase hydrolysis techique has also been used
enabling the computation of the available glycerides (Mattson and
S3anary 1961, 1963).

In this study, thue glyceride structuIe, the fatty acid composition
and the phospholipid fraction have been stdied in oلi sample extRac­
ted from the seeds 0f some species of the Chenopodiaceae namely :
Spinacea 0lercea L. (Spinach), Beta wwloais L. var. rapa (beet 1oot)
and Beta owlgars L. var. sicla (leaf beet).

EXPERIMENTAL
Triglycerides and fatty acids : The oil was extracted from the

crushedl seeds with n-hexane under atmosphere of nitrogen and the
triglycerides we1e isolated according to the method of Guinlin and

rtment, National Research Centre, Dokk, Cair, Egyptد and Oils Depم Fatو 
+ Girl's ,ollege:؟ Aia Shams Uriversity, CAir, Egyr.
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Weiser (1958). 'The triglyceride (0.5 g.) was subiected to panceratic
iipase hydrolysis at pH 8.0 and 40 C. to attain two thirds hydrolysis
only (Osman et al. ; Fiad and Osman 1968). The hydrolysate was
fraetionated by reparative thin layer chromatography (TLC) where
thae 2monoglyceride were isolated (Osman et al،, 1968). The
fatty acids of the neutal triglycerides as well as those of the 2-
monoglycerides were methylated then quantitatively analysed using
GLC technigue (Osman et al., 1973). The Apparatus wsed was a
Perkcin-Elmer F-164 provided with a flame ionisation detector. The
column was packed with 20% ethylene glycol succinnte on chromo­
sorb w and worked at 1907C., using purified nitrogen as cArTier gas.

The tiglycerides of the oils were computed from the fatty acids
in the 2-position and from those in the 1, 2, 3position (Coleman,
1961).

Phospholipids : Crushed seeds were extracted throughly with
methanol chloroforn (1:8) under atrosphere of nitrogen. The
phospholipid frction was then isolated from the extact by chromz­
tagraphy (Kuchmak and Dugan, 1964) using silicic acid column (50 g.
100 mesh Malin Krodt), purified chloroform was used to Yemove amy
trace of the neutral triglycerides. 'The column was then eluted with
chloroform : methanol (S:1) to isolate the phosphatides. The course
of column chromatogRaphy wa8 moitored by 'TLC om silica gel G
using a8 a solvent systemn, petroleum ether' : ethyl ethe1 : :cetic
aeid (85:15:1) and iodine vapours as detccting agent. 'The spots
were identified by using stAndard phosplolipid samples, the mixed
phasphatides of each sample was interesterified with methanolHC]
t determineم the phosphatidyl fatty acids (Osman et al., 1969).

RESULTS AND DISCUSSION
Fatt Acis ad Cicerides :

THe molar percentages of fatty acids present in the triglycerides
and of the 2monoglycerides obtained by pancreatic lipase hydro­
lysis are 1epresented i Table 1. The results indicated clearly that
the il ه of spinach seed is quite difTerent i its fatty acids from those
of the to Beto varietie. 8pinuce oleracea seed oil is composed of
six individual fatty ،acids. It contained considerable amounts of
lower fatty acids (LAa = 1.9%, La0 = 2.9% and M = 2.9%), whiie
it iؤ devoid of stearic acid, 'The two Beta warieties were devoid of the
lower fatt:y acids, they contain only the four faty acids : palmitic,
steric, oleic and linoleic However, there is an increase in the per­
eet of both palmitic and oleic acids from spinach to leaf-beet oil
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samples Table 1, from 16.232.3 and 28.847.4%6, 1espeeively.
Linoleic acid represents the main fatty acid in spinach oil (47.3%)
and also it represents a large amount in cse of beet-root (3830.4%)on
the other hand, hinoleic acid reported considerable amount (15.6%)
in case of leaf-beet oil sample. As for stearic acid which was re­
presented only in the two Beta vanieties, it reported close value (4.1
and 4.7%, respectively).

Regarding the 2position of spinach oi sample, it was maiلn y
acylated by linoleic acid where it reached up to 53.1%. Also oleic
acid was well represented in the 2position of spinach oil (18.8%6).
Horever La, La, 0, M and P acids were represented also in consider­
able amounts in 2position of spinach (5.08.8 for palmitic and
myIistic acids, respectively). 0n the other hand, oleic acid is the
main fatty acid acylated in 2position for both Beta varieties (45.9,
62.2%, respectively). However, linoleic acid is also rell represented
in beet-root (38.8%) 2-position, while palmitic acid wvas reported
26.1% in 2position of leaf-beet oi sample.

The number- of glycerides computed for Spiaaced oleraced, Beta
oulgars 7. apa and Beta oolgaris v. sicla were 36, 38, glyceride, It
is evident that the difference in the number and percentages of in­
dividual glycerides is due to a coresponding difference in the quality
and quantity of the fatty acids especially those acylated in the 2--­
position.

The computed glycerides, including the positional isorels, for
the three oil samples under investigation were shown in Table 2. It
is appaYent from 'Table 2 that beet-root and leaf-beet oils are devoid
of lauric, lauroleic and myistic glycerides in which these acids are
acylated in the inner position of the glyceride moiety. 0n the other
hand, 50% of the nuber of the total glycerides of spinach oil were
that of La, La0 and M-glycerides (22.7%). Stearic acid gly­
cerides were not repreented in spinach oil sample, while it was re­
presented in both tw0 Beta vanieties in relatively considerable amounts
(2.9, 4.9%). As palmitic acid gycerides it 1eached wup to 26.1%6 in
case of leaf-beet glycerides. The oleic aeid glycerides reported by
Iarge amounts in the three oil samples mith a maximum concentration
of 62.2% in case of leaf-beet. Also trimonoene glyceride is shown
in considerable amounts in both Beta varieties till 10,0% in leaf-heet.
However, linoleic acid glycerides reported by considerable amount in
both spinach and beet-root oil samples (53.1 and 38.8%, respectively),
while in leaf-beet oil it represented oل y 6.8%. The simple tridience
glyeeride percent was proportional to its percent in the total 2
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monoglycerides in their respective oi samples and reported 10.4, 2.7
and 0.3% for spinach, beet-root and leaf-beet triglycerides, respectively
Table 2.

When the results were grouped as the main four triglyceride cate­
gories, namely, GSو , GS5U, GSUي and GU, tle difference between
the three oil samples of Cheoporliceae became more evident.

 ، ،»،د ،د،ب، ، ، »،، ب رد،د

GS, CS.U GsU, GU,
Spimucea oler'ace6 0.9 11.9 39.2 48.0
Beta wulgaris v. tpa 1.2 14.5 6y4 ث.ث ٦ي 41.0
Beta anwlguris v. sicla 6.0 25.8 4.3 24.9

The figures indicated that the two main glycenide eategories in
&e of the fiIst two oi samples were the diunsaturated (SU) and
tء iunsaturated (GU) which recozdedl 39.2, 48.0% and 43.3, 41.0 for
spinach and beet-root, respectively. On the other hand in leaf-beet
oil, the main glyceride category is GSUر and repovted 44.4%. Howeve1,
lc:f-beet oil showed relatively high vale of trisaturated glycerides
5.0% compared to almost about 1% in the other two oi samples.

Phasphuolpids :

The fatty acid constitution of the phospholipid frActions of the
tHee oils under ivestigation are almost beyond expectation and
ehovved wide deviatior from those of the coresponding triglycerides
Table 1. Ln case of spinach tho lower fatty acids which aIe well
represented in the triglycerides have disappeared completely fron the
phospholipid fraction. Also stearic acid which was not reported in
tie triglycerides of spiach was 1epresented by 1.3% in its phos­
phohipid fraction, on the contRay in beetrooأ and leaf-beet it was
disappeared from thei- phospholipid fractions although it reported
41 and 4.7% in their respective triglycerides. However, palmitic
.aeid constitutes the main fatty acid in the three phspholipid Irac­
tions instead of oleic or linoleic or both (not less than about 70%,
both) as the main fatty acid i their triglyceride.

Figure 1 shows a schematic representation of the individual phos­
pholipids in the three samples as qualitatively fractionated by TL.C.
vsing a solvent system chlorofom-methAno] (65:2 v/v).

IRecithin which hAs been assumed t beم the characteristic plant
piosphatide showed correspoding spot in al samples unde" inve3-
tigtion. The density and area of the spots reveAl that it is the major
phospholipid constituent (R,, 0.38).
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Fig. 1 Diagrematlc Representation of Phosplolpid SaInples
PL = Phosphatidyl Inositol

Lsolecithin=كا 
PS = Phosphatidyl Serine
LE = Lccithia
PE = Phosphatidyl Ethanolamie
PG = Phosphatidyl G!ycerol

Lت solecitin is found in a minor quantity only in the phospholipids
of both beet-root and leaf-beet oils (R0.09ج, ). It is reported that
lyolecithin is present in some food plants such as rice, millet, barely
and wheat

Phosphatidyl inositol with R,, 0.03 was found in small quantities
in both spinach and beetroot phospholipid fractions and seem to be
absent from leaf-beet

Phosphatidyl ethanolamine as well with R0.6م, , also phosphatidyl­
[lycero ,؟0.9.) was reported in the three samples (Rج 

A3 a general conclusion the three oiاs studied follow the 1,3
random and the 2random distribution pattem., These oils may
suggest the possibility of their utilization as potential oils for human
consumption.
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SUMARY
The fatty acid composition, the tiglyceride structure and also

thف fafty 4cids found in the phosphatides of three seed-ois namely :
SSpinacea olewacea, Beto wlgaris v. rapa and Beta wwlgais v. sicla
belong to the family Chenopodiaceae were deteImined. Also the
phosphatides were fractionAted on thin-laye1' chromatogRaphy fot the
three seeds.
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TABLE 1

Fatty acid composition of tri, 2-monoglycerides and phospholipids
of Chonopodiaoeae seed-oils.

 ،،،د د ،

Sample BetA vulgaris Beta vulgaris
Spinacea oleraceA (v. sicla) (v. Fapa)

٣

Fatty T G M.G. Ph h T G M.G. M.G.Phosph. T'.G. Phosph.acid يي •• 2 osp.٠' 2

LauIic 1.9 5.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(La)
Lauro-
oleie 2.9 8.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(LaO)
Myristic 2.9 8.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(M)
Palmitie 16.2 5.0 47.3 21.2 12.4 50.8 82.3 26.1 38.9
(P)
Stearic 0.0 0.0 1. 4.1 2.9 0.0 4.7 4.9 0.0
(S)
Oleie 28.8 188 22.1 44.3 45.9 32.4 47.4 62.2 3 .، و،
(o)
Linolei¢ 47% 53.1 29.3 30.4 38.8 16.8 15.6 6.8 27.8

(i)ت 

T.G. = Triglycerides 2-M.G, = 2Monoglycerides
Phasph. = Phospholipids.
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TABLE 2
Glyeeride structure of Chenopodiacea seed oils._

، ٤ث ه ه»
 بلا$ ه ه ه نت

e د يم ثع$ )ه ت م٣ م ر ب# سم ا- تS٤'٤»a'٤ ه بم نث4 ج٥٤ "ج٥٣ ة ٥٠ ه»٥٤ن3%.٥ ث يع ن8 ٦ بلا م معمث بح مخ ، ٠
e) ٥ d 5 ج م&٤5 a'ك٠ ، م به ج< ز و . ج = a مد ح. ح٠ q ت ح٦ ح م  ب ح ح ح ح

، ، ، ،

P La P 0.3 0.0 0.0 8SS 0.0 0.0 0.0
C La 0 0.7 0.0 0.0 0 S0 0.0 0.6 0.8
Le La Le 1.1 0.0 0.0 Le S Le 0.0 0.2 0.2
P L Oه 0.8 0.0 0.0 PSS 0.0 0.1 0.2
P La Le 1٠1 0.0 0.0 P S0 0.0 0.6 1.4
0 La Le 1.7 0.0 0.0 P S Le 0.0 0.4 0.6
P La0 P 0.4 0.0 0.0 SS0 0.0 0.1 0.2
0 Lao P 1.0 0.0 0.0 S S Le 0.0 0.1 0.1
Le Lao Le 1٠7 0.0 0.0 0S Le 0.0 0.6 0.8
P Lمa O 1.2 0.0 0.0 P 0 P 0.9 3.00 7.8
P Lao Le 1.6 0.0 0.0 S0S 0.0 0.1 0.1
G aoه1 Le 96، 0.0 0.0 0 0 0 2.1 8.6 10.0
P M P 0.4 0.0 0.0 Le 0 Le 3.7 3.2 2.5
0 M 0 1.0 0.0 0.0 P 0S 0.0 1٠1 2.0
L5 M La 1٠7 0.0 02,0 F 00 2.8 10.2 17.6
P M 0 1.2 0.0 0.0 P 0 Le 6.2 .ء٩ 8.8
P M Le 1.6 0.0 0.0 S 0 0 0.0 1.9  د و9

0 M Le 0.0 ي26 0.0 S 0 L 0.0 1.2 1.2
P P P 0.2 0.8 0 ن2 2، O L5.6 م 10.4 10.0·.2٠42

$ PS 0.0 0.0 0.1 P Le P 2.5 2.6 0.9
G P0 6.6 2.3 4.2 S LeS 0.0 0.1 0.0
L Pم Le 1.0 0.9 1.0 0 Le 0 6.0 7.3 11
P PS 0.0 0 ٦ 6.8 Le Le Le 10.4 2.7  ت.0.3

PP0 0.7 2.8 7.4 P LeS 0.0 1.0 0.2
P P Le 1.0 1.6 33.6 P LeO 8.0 8.6 2.0
$ P0 0.0 0.6 1.0 P Le Le 10.2 5.2 1.0
$ P Le 0.0 0.$ 0.5 S Le 0 0.0 1.6 0.2
0 P Le 1 ة. 2.8 4.2 S LeLe 0.0 1.0 0.1
PSP 0.0 0.2 0.6 0 L Le 16.0 8.8 1.0


