saponifiable substances 59,2 59.5

unsaponifiable substances 40.8 40.5
Density, d°, g/ml 0,9900 0.9895
Refractive index, n2? 1,5036 1.5165
Acid No., mg KOHPg 50.0 40.0
Ester No., mg KOH/g 290.0 "~ 180.0

Both extracts contained appreciable amounts of lipids, the bulk of which was represented by
esters of high-molecular-weight acids of the aliphatic series. This was indirectly con-
firmed by the high level of saponifiable substances in the CO; extracts investigated.

The fatty acids of the CO, extracts of cinquefoil and angelica were represented by a
fairly wide set of saturated acids, among which palmitic predominated:

Fatty acid CO, extract of  CO, extract of
P. erecta A. officinalis
- Lauric 0.4 2.5
Tridecanoic — 2.3
Myristic - 1.8
Pentadecanoic 11,8 0.8
Palmitic 21,3 20,5
Palmitoleic 7.0 3,8
Stearic 8.0 4,2
QOleic 30.0 41 ‘7
Linoleic 10.4 20.0
Linolenic 11.4 2.4
Total saturated acids 41,2 32,1
Total monounsaturated acids 37.0 45,5
Total polyunsaturated acids 11.4 2,4

A positive characteristic of these extracts from the point of view of the presence of bio-
logically active principles in them is their content of linolenic acid, the vitamin F factor.
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PHOSPHOLIPIDS OF THE SEEDS OF Crambe schugnana

Yu. A, Tadzhubaev, Kh. S. Mukhamedova, UDC 547.953:665.37
and S. T. Akramov

Continuing an investigation of the phospholipids of plants of the family Cruciferae
[1], we have studied the seeds of Crambe schugnana Korch., which is widely distributed in
Uzbekistan [2]. The phospholipids (PLs) were extracted from the seeds by Folch's method
{3]. The yield of combined phospholipids after freeing them from carbohydrates [l] was
0.69% (on the air-dry weight of the seeds), and their phosphorus content was 3%. The qual-
itative composition of the total PLs and the quantitative ratio of the individual fractions
were determined by known methods [1, 4, 5]. Six phosphorus-containing spots were detected:
PL X, (3.47), X, (4.6%), phosphatidylcholine (PC; 55%), phosphatidylethanolamine (PE;
13.7%), phosphatidylinositol (PI; 19%), and lyso-PC (4.3%).

We investigated the three main fractions (PC, PI, PE), which were isolated in the homo-
geneous state by means of column chromatography of the combined material on silica gel. The
results of IR spectroscopy, and of determinations of phosphorus and nitrogen and of the
products of alkaline and acid hydrolyses confirmed that these fractions were glycerophos-
pholipids [1].

Institute of the Chemistry of Plant Substances, Academy of Sciences of the Uzbek, SSR,
Tashkent. Translated from Khimiya Prirodnykh Soedinenii, No. 1, pp. 109-110, January-Feb-
ruary, 1977, Original article submitted September 14, 1976.

This material is protected by copyright registered in the name of Plenum Publishing Corporation, 227 West 17th Street, New York, N.Y.
10011.'No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic,
mechanical, photocopying, microfilming, recording or otherwise, without written permission of the publisher. A copy of this article is
available from the publisher for $7.50.

95



TABLE 1

) . Ph idyl-

Fatt ' i _é thosphaudylcholme etl?iggfgﬂ&e ~ {Phosphatidylinositol
aci .a‘) E) zagl = position G position = | position
Yl 52 R l:c A T -‘:« k=

EEREE 2 | | Bl BT
Ciz:0 081 07| 1,3 2,21 — | 261 4409 1,5| 2.8]| —
Cias0 06| 02} 1,1] 1,9 — | 1,21 30| 0,4] 1.6] 2,0| 1,4
Cis:0 1,713,510 14,6 [ 26,2| 2,6 114,8| 240! 5,819,0148,3| 1,7
Cisi1 1,1 0,8 2,71 3,6) 251 1,20 1,0f 1,00 1,2 — | 1,3
Cig:0 06| 05] 1,0} 26] — | 1,27 1,2 06! 07| 2,0] —
Cig:1 23,2 | 925,332,1|28,6|34,4127,2{30,0{23,01/18816,9]|17,5
Cig:o 13,9(26,2127,7119,2!357 1364 23,6!49,0i30,7|135]|-.5
Cig:3 18,1 10,8|11,0] 3,9(18,8 8,2 1,8115,3113,4} 2.0]27,1
Cao:0 6,0(10,2}| 6,5{ 88| 45, 7,2|11,0] 40! 48] 65| 2,5
Co:1 34,0 11,8) 2,0} 3,01 1,6 — | — | — | 2,3| 6,0] 2,0
Zeat. acids | 9.7125,1 24,5 [41,7| 7,1127,0 43,6 | 11,7 | 33,6 | 61,6 | 5.6
Zunsat. acidd 90-3 | 74,9 | 75,5 | 58,3 | 92,9 | 73,0 | 56,4 | 88,3 | 66,4 | 89,4 | 94,4

The fatty acids of the triglycerides and the combined PLs and their main fractions were
isolated under mild conditions and were analyzed by GLC. The oil of this plant contains
erucic acid (Cz2:1). The combined PLs also contain this acid which was detected in all
their fractions with the exception of the PE fraction (Table 1).

To determine the position distribution of the fatty acids, the main phospholipids were
subjected to enzymatic hydrolysis with phospholipase A, and from these results, by methods
described previously [1], we calculated their possible molecular compositions: the PC and
PE each contained 70 types, and the PI 75 types. According to their degree of saturation,
they were distributed in the following way:

Type PC PE PI
Disaturated 2.9 4.6 3.7
Diunsaturated 55:5 51.2 37:3
Saturated — unsaturated 40,0 38,2 57.2
Unsaturated - saturated 2.3 6.0 1.8

Thus, it has been established that in the PC and PE the main types are diunsaturated
and in the PI they are saturated—unsaturated.
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