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INTRODUCTION

Seeds of some plants belonging to family Chenopodia ceae have
been investigated in relation to both food chemistry and pharmacei-
tieal industry. The first report on the lipid fraction of the seeds of
this family has been given by (Fiad, Osman and Shoeb, 1967).

Allen et al. (1964) have found seventeen lipids in the neutral oil
extracted from Spinecea oleracea leaves. It was noticed that 3—
hexadecacenoic acid wag concentrated mainly in the phosphatidyl
glycarol in the 2—position (Allen and Haverkale 1964, 1965). Also
hexadecatrienoic acid wos found concentrated in the monoglactosyl
diglyceride fraction (Allen, 1964},

Gas liquid chromatography (GLC) is the most recent and ac-
curate method for determining the fatty acid composition of fats and
oils. The pancreatic lipase hydrolysis technique has also beer used
enabling the computation of the available glycerides (Mastson and
Sanary 1961, 1963).

In this study, the glyceride structure, the falty acid composition
and the phospholipid fraction have been studied in oil sample extrac-
ted from the seeds of some species of the Chenopodiaceae namely :
Spinacea oleracea L. (Spinach), Befa vulgaris L. var. rapa {beet root)
and Befa vulgaris L. var. sicla {leaf beet).

EXPERIMENTAL

Triglycerides and fatty acids : The oil was extracted from the
crushed seeds with n-hexane umder atmosphere of nitrogen and the
triglycerides were isolated according to the method of Quinlin and
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Weiser (1958). The triglyceride (0.5 g.) was subjected to panceratic
lipase hydrolysis at pH 8.0 and 40 <C. to attain two thirds hydrolysis
only (Osman et al, ; Fiad and Osman 1968). The hydrolysale was
fraclionated by preparative thin layer chromatography (TLC) where
thie 2—monoglycéride were isolated (Osman et al, 1968). 'The
fatty acids of the neutral triglycerides as well as those of the 2—
monoglycerides were methylated then quantitatively analysed using
GLC. technique (Osman et al, 1973). The apparatus used was a
Perkin-Elmer F-154 provided with a flame ionisation detector. The
column was packed with 20% ethylene glycol succinate on chromo-
sorb w and worked at 190°C., using purified nifrogen as carrier gas.

The trviglycerides of the vils were computed from the fatty acids
in the 2—position and from those in the 1, 2, 3—vyosition {Coleman,
1961).

Phospholipids : Crushed seeds were extracted throughly with
methanol : chloroforin (1:3) under atmosphere of nitrogen. The
phospholipid fraction was then isolated from the extract by chroma-
tography (Kuchmak and Dugan, 1964) using silicie acid column (50 g.
100 mesh Malin Krodt), purified chloroform was used to remove any
trace of the neutral triglycerides. The column was then eluted with
chloroform : methanol (8:1) fo isolate the phosphatides. The course
of column chromatography was monitored by TLC on silica gel G
using as a solvent system, petroleum ether : ethyl ether : ncetic
acid (85:15:1) and iodine vapours as deteeting agent. The spots
were identified by using standard phospholipid samples, the mixed
phosphatides of each sample was interesterified with methanocl—HCI
to determine the phosphatidyl fatly acids (Osman et al, 1969}.

RESULTS AND DISCUSSION
Fatty Acids and Glycerides ;

The molar percentages of fatty acids present in the triglycerides
and of the 2—monoglycerides obtained by pancreatic lipase hydro-
lysis are represented in Table 1. The results indicated clearly that
the oil of spinach seed is quite different in its fatty acids from those
of the two Betw varieties. Spinucen oleracea seed oil is composed of
six individual fatty .acids. It contained considerable amounts of
lower fatty acids (e = 1.9%, La 0 = 2.9% and M = 2.9%), while
it is devoid of stearic acid. The two Beta varieties wete devoid of the
lower fatty acids, they contain only the four fatty acids : palmitic,
stearic, oleic and linoleic. However, there is an increase in the per-
cent of both palmitic and oleic acids from spinach to leaf-beet oil
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samples 'Table 1, from 16.2—823 and 28.8—47.4, respecively.
Linoleic acid represents the main fatty acid in spinach oil (47.3%)
and also it represents a large amount in case of beet-root (80.4%) on
the other hand, linoleic aeid reported considerable amount (15.6%)
in case of leaf-beel oil sample. As for stearic acid which was re-
presented only in the two Beiz varieties, it reported close value (4.1
and 4.795, respectively).

Regarding the 2—position of spinach oil sample, it was mainly
acylated by linoleic acid where it reached up to 53.1%. Also oleic
acid was well represented in the 2—position of spinach oil (18.89%).
However La, Lz, O, M and P acids were represented also in consider-
able amounts in 2—position of spinach (5.0—8.8 for palmitic and
myvistic acids, respectively}. On the other hand, oleic aeid is the
main fatty acid acylated in 2—position for both Befe varieties (45.9,
62.2%, respectively). However, linoleic acid is also well represented
in beet-root (38.8%) 2.—position, while palmitic acid was reported
26.1% in 2—position of leaf-beet oil sample.

The number of glycerides computed for Spinacex oleracex, Bete
vulgaris V. rapa and Befa volgaris v, gicle were 36, 38, glyceride. It
is evident that the difference in the number and percentages of in-
dividual glycerides is due to a corresponding difference in the guality
and quantity of the fatty acide especially those acylated in the 2--
position.

The computed glycerides, including the positional isomers, for
the three oil samples under investigation were shown in Table 2. It
is apparent from Table 2 that beet-root and leaf-beet oils are devoid
of laurie, laurcleic and myristic glycerides in which these 2cids ave
acylated in the inner position of the glyceride moiety. On the other
hand, 50% of the number of the total glycerides of spinach oil were
that of La, LaO0 and M—glycerides (22.7%). Stearic acid gly-
cerides were not represented in spinach oil sample, while it was re-
presented in both two Befn varieties in relatively considerable amounts
(2.9, 4.9%}. As palmitic acid glycerides it reached up to 26.1¢% in
case of leaf-beet glycerides. The oleic aecid glycerides reported by
large amounts in the three oil samples with a maximum concentration
of 622% in case of leaf-beet. Also trimonoene glyceride is shown
in considerable amounts in both Bete 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 88.8%, respectively),
while in leaf-beet oil it represented ounly 6.8%. The simple tridience
glyceride percent was proportional to its percent in the total 2—
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monoglycerides in their respective oil samples and reported 10.4, 2.7
and 0.3% for spinach, beet-root and leaf-beet triglycerides, respectively
Tahle 2.

When the results were grouped as the main four triglyceride cate-
gories, namely, GSg, GS,U, GEU, and GU,, the difference between
Lhe three oil samples of Chenopodiacene became more evident.

GS, GS.U GSU, GU;

Spinacea oleraces 0.9 119 352 48.0
Beta vulgaris v. mapa 1.2 145 3.3 41.0

Reta vulgaris v. sicla B.0 25.8 44.3 24.9

The figures indicated that the two main glyceride catepories in
cose of the first two oil samples were the dinnsaturated (GSU,) and
triunsaturated (GU,) which recorded 39.2, 48.09% and 43.3, 41.0 for
spinach and beet-root, respectively, On the other hand in leaf-beet
_ oii, the main glyeeride category is GSU, and reported 44.452, However,
leaf-beet oil showed relatively high value of trisaturated glycerides
h.0% compared to almost about 1% in the other two oil samples.

Phospholipids :

The fatty acid constitution of the phospholipid fractions of the
tnree oils under investigation are almost beyond expectation and
showed wide deviation from those of the corvesponding triglycerides
Table 1. In case of spinach the lower fatty acids which are well
represented in the triglyceridas have disappeared completely from the
phospholipid fraction. Also stearie acid which was not reported in
the triglycerides of spinach was represented by 1.3% in its phos-
pholipid fraetion, on the contrary in beet-rool and leaf-Leet it was
disappeared from their phospholipid fractions although it reported
4.1 and 4.7% in their respective triglycerides. However, palmitic

aid constitutes the main fatty acid in the three phospholipid frac-
tmnu instead of oleic or linoleic or both (not less than about T0%,
buth) as the main fatty acid in their briglycerides.

Figure 1 shows a schematic representation of the individual phos-
pholipids in the three samples as qualitatively fractionated by T.L.C.
using a scolvent system chloroform-methanol (65:2 v/v).

Lecithin which has been assumed to he the characteristic plant
phosphatide showed corresponding spot in all samples under inves-
tipation. The density and arvea of the spots reveal that it is the ma:.or
phosphelipid constituent (Rg, 0.38}.
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Fig. 1 — Diagramatic Representation of Phospholipid Swunples
Pl = Phosphatidvl Inositol
Ls = Lyzolecitkin
PS = Phosphatidyl Serins
LE = Lecithia
PE Phosphatidyl Ethanclamine
PG Phosphatidyl Glycernl

Liysolecitin is found in a minor quantity only in the phospholipids
of both beet-root and leaf-best oils (Rg, 0.09). It is reported that

lysolecithin 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 beet-reot phospholipid fractions and seem to be
ahsent from leaf-heet '

Phosphatidyl ethanolamine as well with Rz, 0.6, also phosphatidyl-
glycerol was reported in the three samples (Rf, 0.9),

As a general conclusion the three oils studied follow the 1,3—
random and the 2—random distribution pattern, These oils may

suggest the possibility of their utilization as potential oils for human
consumption.
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SUMMARY

The fatty acid composition, the triglyceride structure and also
the fafty acids found in the phosphatides of three ssed-cils hamely :
Spinacea oleraceq, Beta vulgaris v. rapa and Bele vulgoris v, sicla
belong to the family Chenopodianceae were determined.  Also the
phosphatides were fractionated on thin-layer chromatography for the
three seeds.
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TABLE 1

Faitty amd composition of tri, 2—-monoglycerides and phospholipids
' of Chenopodiaoeae seed-oils.

———— i -

é;mpié Beta vulg'lrls Beta Vulg'arm .
Spmdce'l oleracea {v. 51(11&) (v. rapa)

Falty MG, MG, M.G.

acid T.G. o__ Phosph. T.G. 5 Phosph. T.G. a2 Phosph.

Laurie 1.9 57 0.0 0.0 0.0 0.0 00 00 00

(La)

Lauro- :

oleie 29 88 0.0 0.0 00 00 00 00 00

(LaQ)

Myristic 29 8.8 0.0 0.0 00 00 00 00 00

(M} _

Palmitic16.2 5.0 47.3 21.2 124 B0.8 323 261 380

(F)

Stearic 0.0 00 1.3 41 29 00 47 49 00

(8)

Oleie 288 188 221 443 459 324 474 622 333

(0)

Linoleic 478 53.1 29.3 304 3818 168 156 6.8 278

(Li)

T.G. = Triglycerides 2—M.G. = 2—Monoglycerides

Phosph. = Phospheolipids,



— 252 —

TABLE 2

Glyceride structure of Chenopodiacea seed ails. .
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00 S8 Le 00 01 01
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00 POP 09 300 178
00 S08 00 01 01
90 000 21 86 100
0.0 LeOLe 37 82 25
00 POS 00 11 20
8o POO 28 102 176
0.0 PO Le 36 62 88
00 SO0 O 06 19 22
59 SOLe 60 12 12
33 00 Le 56 104 100
51 PLleP 25 25 09
42 S1e8 00 01 00
i 0LeO 60 73 11
68 ILeLele 104 27 03
74 PLeS 00 10 02
36 PleO 80 86 20
1.0 P Le Le 10.2 5.2 1.0
05 S1leO 0.0 16 02
42 Slele 00 10 0l
06 OLele 88 10
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