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RESULTS AND DISCUSSION

Determination of the chemical gomposiion of fenugreek

seeds :

The chemical properties of fenugreek seeds were
determined and results obtained are shown in table (1l).

!

TABLE s1)
The chemical properties of fenugreek seeds

Properties Percentage
Moisture . 8.50
Ash 3.22
Essential oil 2.60
Ether extract 8.41
Crude protein - 17.50
Fibers _ 12.47
Total carbohydrate 47.30

The moisture c@?tcnt in fenugreek seoeds was 8.50%
which agree with thé%.p.cificationl of ISO (1982).
However it was hidifll-- that reported by Xolousek
(1955) and Hussein 79) who mantioned 5.77 and 7.60%




- 20-

respectively~ Lopéz (1950) and Marsh (1977) gave a range

of 8.84 to 10.30% moisture content.

Ash content reached 3, 22% which agreed with Lopéz
(1950) and ISO (1982) specifications. Nierle (19 7)gave
lower percent 2.31- However Kolousek (1955), Elmadfa (1975),
Marsh (1977) and Morsi (197} reported 4.85 , 4.60, 3.40

and 3.40 percent respectively.

The aessential o0il was 2.60% which varied with that

obtained by Hussein (1979) who mentioned only 1.05%.

The ether extract which reached 8.41% was higher than
that mentioned by Lopéz (1950), Kolousek (1955}, Morsi
(1967), Naves (1974), Elmadfa (1976), Marsh (1977), Nierle
(1977). Awadalla (1978), Hussein (197;) and Leung (1980)

who reported arrange fram 4.60 to 8.00%.

However it may #gree with that obtained by Fleurent
(1927) who mentioned ii.ao%.

The crude prué?n was 17.50% which agreed with that
reported by Lopez (11?0). Kolousek (1955), Morsi (1967)

Elmadfa (1975), Mard{1977)., Nierle (1977), Hussein (1979),

Awadalla (1980) and ;i: g (1980) who mentioned a ranga of

7.00 to 26,7000%.
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The fibers ranged to 12 47% which differed with
that obtained by Lopéz (1950) and Rolousek (1955), they
gave 18.38 and 15.20% respectively. While the obtained
result increase than that obtained by Morsi (1967),
Elmadfa (1975). Marsh (1977) and Hussein (1979), which

were 9.70, 10 40, 10.07 and 9.02 percent respectively.

Total carbohydrates which were 47.3% ekcgeded the
parcentages obtained by Lopéz (1950) who mentioned 36.72%.
However they were lower than that obtained by Morsi (1967),
Marsh (1977) and Hussein (1979) who reported 53.80, 58.35

and 49.72 percent erespectively.

Therefore fenugreek seeds could be considered a
rich source of fat, carbhydrates and protein.
Meneral analysis of fenugreek (seeds gave 10=14 Iron ,

3.8 Calcium, 114.5 Magnesium, 1.61 Copper, 107.3 Sodium

278,68 Potasium and 1.71 1ng/100 g Zinc.
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vield of fenugreek seeds oleqresins

The extract yield of fenugreek seeds was determined
using n-hexane, petroleum ether, acetone and pure ethyl

alcohol. The obtained results are shown in the following

table,
Table (2)

yield of fenugreek seeds extracts

Solvent olecoresin %
n-hexane | 7.25
petroleum ether of 45-60° (B.P) 8.41
acetone | ' 10.02
ethyl alcohol 23.75

The oleoresin-oﬁtained by alcohol was viscous of
greenish brown colou?,.while the other oleoresins were
olily broWnish.yelloﬁé' The yield of oleoresins was ;
7.25, 8.41, 10.02 anfi 23.75% for; n-hexane, petroleum

ether, acetone and qshyl alcohol respectively. As shown

in table (2), n- f;{*? gave the lowest yield while

ethyl alcohol gavani;- highest & of oleoresins.

It could be fi‘ that the sort of solvent had




a considerable effect on the quality and yield of
fenugreek seeds oleoresins which agreed with data

mentioned by Leung (1980).

The result obtained for fenugreek oleoresin, ext-
racted by petroleum ether was in agreement with that
mentioned by Naves (1974) and Elmadfa. (1975) who gave
a yield of 4.90 and 8.50 % respectively. However Morsi
(1967), Fazli et al (1971}, Nierle qE_gi:,(1977),
Awadalla et al., (1978) and Hussein (1979) reported a

range of 5.40 to 7.61%.

Oleoresins extracted by acetone and ethyl alcohol
showed higher values than those stated by Wunschendorff

(1914) who stated only 2.84 and 9.96% respectively.

-~




- 24 -

Determination of the physical and chemical characteristics

of fenugreek seeds oleoresins

The quality, consequently the value and application
of olecresins and volatile oils are highly correlated with
their chemical composition. Such chemical composition ‘
affects the physicochemical characteristics of any suéh
product. Therefore the physical and chemical characteri-

stics of fenugreek seeds oleoresins were determined and

results obtained are shown_in table (3)

Table (3)

The physico-chemical properties of fenugreek seeds oleoresins

~ Solvent extraction

Characteristics <
njhexane acetone | alcohol

specific gravity at 20%20°C} 0.9177 0.9316 -

Refractive index at 20°C 1.4768 1.4764 1.4795

Acid value . 1 0.70 2.55 - | 32.15

Acidity percent as o§éic 0.35 1.28 17.17

lacia “ O E :
Ester no. z 185.58 201.58 | 172.11

saponification valueé 186.28 204.13 | 204.26

Iodine no 145.53 139.00 71.36
peroxide value 50.00 89.09 39.85
Unsaponifiable patd 5.36 - -




Solubility in ethyl alcohol: The oleoresins of
n-hexane and acetone were insoluble in-1 cc. of ethyl
alcohol of 95% and more up to 10 cc, while that of alc-
ohol was clearly soluble in 1 cc. of warm alcohol of 95%
and more up to 10 cc. and separation was observed

after 24 hours.

The specific gravity was 0.9177 and 0.9316 for n-
hexane and acetone oleoresins. These values are less
than those by Wunschendorff (1914), Fleurent (1927) and
Flaschentragar (1958), who stated values between 0.9416
to 0.9740. The specific gravity of n-hexane oleoresin
agreed with Shahat (1947) and Hussein (1979)who gave a

range of 0.910 to 0.9142

The refractive index of n-hexane, acetone and
ethyl alcohol oleorésins was; 1.4768, 1.4764 and 1.4795
respectively. The refractive index of n-hexane and
acetone oleoresins‘wns nearly inagreement with that
reported by Wunschend@lorff (1919), Shahat (1947) and
Hussein (1979), while that of ethyl alcohol showed a

high value than ment%ohed.

i

The acid value

n-hexane, acetone and ethyl
alcohol oleoresins - 0.70, 2.55 and 32.15 respecti-

vely. The oleoresk f n-hexane and acetone had nearly

an acid value s f to that reported by Shahat (1947)




and Bussein (1979}. wWhile that of ethyl alcohol oleo-

resin showed a higher value,

The ester no. of acetone oleoresins, showed a
high valuelthan the other oleoresins, while the saponi-
fication no. of n-hexane oleoresin showed the lowest
value and was in agreement with that reported by Shahat °
(1947), Flaschentragar (1958) and Hussein (1979) who

gave a range from 178,00 to 190.00

The iodine no. of n.hexane oleoresin was high,
while that of ethyl alcohol was low as it was 145.53
and.71.36 respectively. The iodine value of acetone
oleoresin was similar to that reported by Wunschendorff
(1919) while that of alcohol was less than that men-
tioned by Shahat (1947) and Hussein (1979) who stated

a range of 115.00 to 137.80.

The unsaponfiable matter of n-hexane oleoresin was
5.36 which was mofe than that obtained by Wunschendorff
(1919), Shahat (19%7), Flaschentrajar {(1958) and Naves
(1974), who.repprted 0.90, 3.90 to 4.00, 3.50 and 3.75
percent respectively. lSeveral treatment were carried
out to determine thggunsaponifiable métters of acetone and

ethyl alcohol oleotéiins, but without success.
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Analysis of fenugreek seeds oleoresins

The fenugreek seeds oleoresins extracted by n-hexane
acetone and ethyl alcohol were analysed and results

obtained shown in table {4).

Table (4)

Analysis of fenugreek seeds oleoresins

Compounds Y Solvent extraction

% n-hexane acetone ethyl alcohol
Sugar and related | 0.60 0.40 15.20
substances
Nigrogen 0.27 0.51 0.90
Fat content 97.70 96.26 79.12
Volatile matter 0.50 , Traces Traces

1t could be noticed that fat content was.the major
constituent in olenﬁeéins under investigation as it
reached 97.70, 96.2§ and 79.12 percent in n-hexane ,

acetone and al nleoresing respectively.

Oon the other}%i-d'volatile matters were the lowest

compounds as ther? lre; 0.5% in hexane oleoresin and




traces in both acetone and alochol oleoresin.

Alcohol oleoresin gave the highest percent of
Sugar. ~ and ‘pitrogen while that of acetone gave

the lowest value of * sugar ° , however that of

hexane gave the lowest percent of nitrogen. Therefore
it could be mentioned that fenugreek oleoresins differ
from solvent to another, which may be due to difference

in solvent polarity or nature of substances extracted.

e e
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Effect of roasting temperature on the vield of fenugreek

seeds oleoresins:

This experiment was carried out to determine the
yield of fenugreek seeds oleoresins extracted by hexane,
acetone and ethyl alcohol after roating at different
temperatures. The sun dried fenugreek seeds were roasted
at 125°, 150° and 175°C for one hour for every treatment

then extracted. The results are shown in Table (5).

Table (5)

Effect of roasting temperature on the yield of fenugreek
seeds oleoresins

yield of fenugreek seeds oleoresins
Solvent Unroasted Roasted seeds at 175°C
seeds 125°c | 150°C
n-hexane 7.25 8.29 8.27 7.22
acetone 10,02 10.59 9.27 3.03
ethyl alc, 23,75 %f 24 .37 25.48 26.71

Results obtaibed show that fenugreek seeds oleo-

resins extracted b n-hexane were; 7.25; 8.29, 8.27 and

7.22% for unroastilll seeds, roasted seeds at 125 , 150

and 175°C respe y. Oleoresins extracted by acetone
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showed high percentages. When seeds were roated at

125° , 150° and 175°C, as they reached;10.02,10.59,9.27

and 9,03% respectively., However oleoresins extracted

by ethyl'alcohol were of higher values‘and increased

by incréasing roasting temperature aslthey reached; 23.75,
24,37, 25,48 and 26.71% for unroasted seeds, raasted
seeds at 125°, 150° and 175°C respectively  Therefore,

it could be stated that extraction by ethyl alcohol
revealed the highest percentages of oleoresins while

those obtained by n-hexane were the lowest.
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Effect of roasting temperature on the physical and

chemical characteristics of fenugreek seeds oleoresins:

The‘physico—chemical pr0perties of fenugreek
seeds éleoresins extracted by nuhexéne, acetone and
ethyl alcohol after roasting at 125°C, 150°C and 175°C
were sﬁudied and,resu1ts obtained are reported in Table

(€).

L S
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Data presented in table (6) show that specific
gravity of fenugreek seeds oleoresins extracted with
‘hexane and acetone increased by increase of rbasting

temperature,

Thelréfractive index.of oleoresins extracted
with hexane and acetone increased by roasting than that
of unréasted seeds oleoresins, However oleoresins
extracted with ethyi alcohol took another trend where

the refractive. index decreased when seeds were roasted
, )

at 175°C.
All oleoresins extracted with hexane and acetone
were insoluble in 96% ethyl alcohol, while those extra-

cted with alcohol were soluble ih warm ethyl alcohol of

96%,

EThe acid value of all fenugreek seeds oleoresins
increased by roasting. Such increase was gradual by inc-
reasing roasting ‘temperatures. On the contrary the ester

value took the qppoaiie directibn._

The iodine nu@?er of fenugreek seeds oleoresin
extracted with hexanq%increased by increasing roasting
temperature, while thpt of those extracted with ethyl

N+ _

alcohol took the o éii direction, howevér, the iodine no,

fluctuated for oleg extraocted with acetone.
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‘The peroxide value of oleoresins extracted with
acetone decréased gfadually by increasing roasting temp-
eraturé as it was; 89.09, 75,00, 62,00 énd 53.00 for
unroasted ééeds,-roasted seeds at 125, 150 and 175°C.,
while the peroxide value of those extracted with alcohol
increased gradually as it was; 39.85, 48.51, 65.59 and
68.42 respectively. However, oleoresins extracted with
hexane obtained less peroxide value of 48.09 when were
roasted at 125°C and increased to 56,82 and 56.79 when

seeds were roasted at 150° and 175°, respectively.

It could be concluded that roasting temperatures
affected the physical and chemical properties of fenug-
reek seeds oleoresins extracted with the different solvents

(hexane, acetone and alcohol) which agree‘with Leung

(1980) .

’

i

S




The chemical composition of volatile matter of fenugqreek

seeds oleoresins:

Gas—liquid chromatography mass sPectruﬁ were used
for qualitétive'ﬁnd guantitative determination of the
chemical constituents of volatile matter of fenugreek
seeds 6leoresin extracted by hexane-and acetone. It was
used also to study the effect of roasting temperatures,
on their chemicél composition,

‘Results obtained are shown in Table (¥),
C _

-‘The major constituents of volatile matter of
unrcasted seeds cleoresins wére‘Geranyl butyrate, citrone-
1llyl bﬁﬁyrate énd‘néryl butyrate which represent 40.50,
21.00 and 17.50 per cent respectively. Other identified
components . were ethYl‘cinnamaté,'te;pinyl butyrate ,

citronellyl iso butyrate and ethyl C-16 ester, which

amounted to 6.50, 3.50, 2,00 and 1.00 percent respectively.,

‘The previcus identified cqmponénts consisted of
92 percent of the éheﬁieal composition of volatile matter
of fenuéreek oleorésia. The rési which was 8 percent
-represented unknown,compounds. Besides there were some
components found in t:ace amounts in hexane Oleoraaln
such as alcohol c-8, glcohol C-ll, alcohol C-14 and leavo

carvone : % .
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ﬁoastiné temperature affected the chemical
composition of volatile components, hence the major
constituents of‘vo;étile matter, which exceeded 90%
in oleoresins of ﬁnroasted seeds disappeared by roasting
either‘in'hexane.oé acetone oleorésin:as shown in table
(7). C-16 ethyl ester, which was 1.00% in oleoresins
of unroasted seeds increased to 1.87 and 1.03 % in hexane
oleoresins of roasted seeds at 125° and 175°C respectl—
vely, while it decreased to-0.28% in oleoresin of seeds
roasted at 550°C'énd 0.51% in acétone oleoresin of seeds
roasted at 125°c; On the other hand some new constituents
appeared when seéds‘were roasted at different tempera-
tures.: Oleofesihs_obtained by hexane extraction of roasted
seeds at 125°C sﬁowed the foiloﬁing-components eﬁhyl
butyrate 2.19, alcohol €12 2.55, alcohol C14 , 5.63,
alkane C14 , 1,21, B-naphthyl ethyl ether 0.38, alcohol
Cié , 12.12, alkane C 16

’

+ 1.27 alcohol C18, 16.71
alcohol C20, 16.32 and alcohol C22 , 9.25 percent.

‘When seeds were roasted at 150° the oleoresin
contaiﬁed the following components; ethyl butyrate 19.19,

alcohol C-8, 0.40, alcohol C-10-'2.05 limonene 0.66

’

alcohol C-12,. 9.27, a}kane C-12, 1.08, benzyl prOpionate

0.38, alkane C-13 , 0,95 vertennx 0.62, alcohol C-14

’

16.27, alkane C-14,

L?91, B-naphthyl ethyl ether 0.68 ,

alkane C-15 , 1.50, aficohol C~16, 15.90 alkane C-16, 1.52,
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Table (7): Chemical composition of volatile matter of fenugreek seeds

oleoresins by G.L.C.

. ‘n=-hexane

n-nexane oleoresin from seedlAcetone

_ Acetone
pleores;n roasted at o}eore- oleoresin
conponents from ' sy elegy
seed 125°¢ 150%¢ : 175°¢ ted seed] 125°C
Ethyl cinnamate 6.50 - - - 6.50 -
Terpinyl butyrate 3.50 - - - 3.50 -
Citronellyl isohutyrate‘ 2.Q0 - - - 2,00 o
Citronellyl butyrate - 21,00 - - - 21.00 -
Neryl butyrate . 17.50 - - - 17.50 -
Geranyl butyraté- © 40.50 - - - 40.50 -
C-16 Ethyl ester 1.00 1.87 0.28 1.03 1.00 0.51
Ethyl butyrate - 2.19 19.19 - - -
Alcchol C-8 Traces - 0.40 - - -
Alcohol C-10 - - 2.05 - - 6.44
Alcohol C-11 Traces - - - - 0.27
P-cymene - - - - - 0.76
Limonene - - 0.66 - - 2,04
Alcohol C-12 - 2.55 | 9.27 7.44 - 17.11
Alkane C-12 - - 1.08 1.16 - 1.17
Benzyl propionate - - 0.38 0.36 - 1.45
Alkane C-13 - - 0.95 0.72 - -
Vertenex - - 0.62 0.64 - 0.64
Alcohol C-14 Traces 5.63 16.27 14.91 - 17.31
Mlkane C-14 - 1.21 1.91 1.64 - 1.76
 B-Naphthyl ethyl ether - 0.38 0.68 1.38 - 0.61
Alkane C-15 - - 1.50 1.78 - -
Oranger'crystals - - - 1.22 - -
Alcohol C-16 - | 12,12 | 15.90 | 19.90 - 8.68
Alkane C-16 - 1.27 1.52 2.47 - 0750
Alcohol C-18 - 1671 7.72 13.28 - 6.61
Methyl C-16 ester - - - = 0+36 - 0.20
Alcohol C-20 - E' 16.32 3.23 5.93 - 4.28
Alcohol C-22 r 9.25 - 2.47 - 1.95
Laevo carvone - - - - -
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alcohol C-18', 7.72 and alchol C-20 ,.3;23 percent.
While, thé,o1eoresein obtained‘from roasted seeds

at 175°C had the following; alcohol C-12, 7.44, alkane
Cc-12, 1.16, benzyl propionate 0.36, alkane C-13, 0.72,
vertenex 0.64, alcohol.C-14, 14.91, alkane C-14, 1.64,
B-naphthyl éthyl ether 1.38, a;kane c-15, 1.78, oranger
crystais 5.22, alcohol C-16, 19.90 alkane C-16, 2.47,
alcohol Cc-18, 13.28, methyl C—16 ester 0..36, alcohol

c-20, 5.93 and alcchol C-22, 2.47 percent.

When seeds were roasted at 125°C and e#tracted
with acetone, the oleoresin contained the following
new compositions; alcohol C-10 , 6.44, alcohol C-11,0.27,
P-cymene 0,76, limonene 2.04} alcohol C-12, 17.11, alkane
C-12, i,17, benzyl propionate.1;45, vértenex-0.64,alcohol
C-14, 17.3%1, alkane C-14, 1.76, B-naphthyl ethyl ether
0.61 alc0hbl‘C—16;‘B.68, alkane C-16, 0.50, alcohol C-18
'6.61, methyl C-16 ester ﬁ.20, alcohol C-20 , 4.28 and

alcohol C-22, 1,95 percent,




Fatty acids composition of fenugreek seeds oleoresins:

Gas liquid‘chroﬁatography (G.1.C.) technique was
employed to study the fatty acids composition of fenuf
greek éeeds.oleoresins extracted by hexane, acetone and
alcohoi before‘roasting and after roasting at 125°C ,150°C &
175°C. Results obtained are shown in table (8) and

Figures (1,2,3,4,5,6).

P
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FATTY ACIDS OF OLEORESIN OF ROASTED FENUGREEK SEEDS AT 125°C (HEXAME EXTRACTION)
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Fig No."3"
FATTY ACIDS OF QLEORESIN OF ROASTED FENUGREEK SFEDS AT 150°C (HEXANE EXTRACTION)
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FIG No, 5"
FATTY ACIDS OF UNROASTED FENUGREEK SEEDS OLEORESIN {ACETONE EXTRACTION)
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Table (8): Fatty acids composition of Fenugreek seeds

oleoregins.

Hexane oleoresin from seed

T

- hexane s | Acetone Alcchol
Component unroasted roasted at oleoresin| oleoresin
seeds of unro of unroasted
oleoresins 125°C 150°C 175°¢C steduseeﬁ seeds
' Caprylic C 8:0 .0.050 0.024 |. 0.052 0.052 0.231 0.150
Capric C 10:0 0.171 0.014 0.101 0.011 ©0.367 0.586
Leauric ¢ 12:0 0.215. 0.013 0.165 0.058 0.337 0.159
Myristic C 14;6 0.173 0.189 0.461 0.211 0.226 1.733
Palmitoleic C16:1 | 0.109 0.106 0.126 0.151 0.209 0.111
Palmatic C 16:0 10:395 12.539 | 16.863 11,285 17.739 15,975
Stearic C 18:0 8,048 5.541 6.715 4.996 8.423 6.798
Oleic C 18B:1 77.623 77.674 | 70.180 78.964 65.974 69.914
Linoleic C 18:2 0.234. 0.384 1.179 0.537 0.773 0.333
Linolenic C 18:3 0;616 0.355| 0.756 0.459 0.621 0,598
Arachidic C 20:0 1.259 1.613 1.887 1.726 2.643 1.651
Cadoleic C 20:1 9.479 0.455 0.281 0.714 0.576 0.850
Behenic C 22:0 . 07106 . 0.111 0.337 0.213 0.791 0.553
Legnoceric C 24:0 0.522 0.982 0.897 0.623 1.090 0.589
Unsaturated fatty[ .4 ¢y 78.974| 72.522 | 80.825 | 68.153 71.806
aclids _
Saturated fatty 20.939 27.478 | 19.175 { 31.847 28.194
acids ST
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‘Palmatic (C-16:0), Oleic (C-i8:1), stearic
(C-18:0) and arachidic (C-20:0) occured as the major
fatty acids which amounted to 10,395, 77.623, 8.048,
and 1.259 peﬁcen£ respectively in hexéne fenugreek
seeds éleo;esins m‘ Meanwhile caprylic (C-8:0), capric
(C-10:0), lauric (C-12:0), my:iétic (C-14:0), palmatic
(C~16:1) Linoleic (C-18:2), linolenic (C-18:3) Cadoleic
(C-20:1), behenic (C-22:0) and legnoceric (C-24:0) were
the minor cdméonents of less than one percent each.

The unsatﬁrated fatty acids weré higher than saturated
ones as they-wére 79,061 and 20.939 percent respectiv-

ely.

Palmatic (C-16:0), oleic (C-18:1) steafic (C-18:0)
arachidic (C-20:0), legnoceric (C~24:0) were the major
fatty acids as they were 17.739, 65,974, 8.423, 2.643
and 1.090 respectively in acetone oleoresins , while
caprylic (C-8:0)}, capric (C-10£0i lauric (C-12:0i,
.hyrist;c (C-14:Q), palmitoleic (C-16:1), Linoleic (C-18:2),
Linolenic (C;1833);‘ctdolaic (C-20:1) and behenic (€C-22:0)
were the minér oneé not greater_thanﬂkach. The unsat-
urated fatty aéids were higher than'saturated ones as they

were 68.153 and_31;8f7 percent respectively.

‘Palmatic (C-1420), oleic (C-18:1) stearic (C-18:0)

and arachidic lC—1D=i§ obtained the highest percent of
, ¥
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fatty écidé in alcohol fenugreek séeds oleoresin as
they reached 15,975, 69.914, 6.798 and 1.651 percent
respectively, While caprylic, capric (C-10:0), lauric
(C-12:0), palmitoleic (0—16:1), linoleic (C-18:2) ,
linoleﬁic (C-18:3), cadoleic (C-20:1), behenic (C=22:0)
and 1e§noceric‘(c—24:0)Ahad lowest percent. The unsat-

urated fatty acids were higher than saturated ones as

they were 71,806 and 28.194 percent respectively.

The pérq%ntages of fatty acids; myristic (C-14:0)
palmatic (C—16:6), stearic (C-18:0), arachidic (C-20:0)
and legnoceric (C-24:0) in acetone oleoresin exceeded
their percentages in either hexane or'alcohol_oléoresins;
‘while oleic (C—Tﬁ:i) in hexane oleoresin reached the
highest percént'among acetone and alcohol oleoresin as

it was; 77.623, 65;974 and 69.914 respectively.

The unsaturated fatty acids percentage in hexane
oleoresin was‘highérrthan that of alcohol and acetone
oleoresins as it was 79.061, 71.806 and 68.153 percent
‘respectively, Whil§ thé saturated fatty acids percent in
hexane:oléoresin was ;ower than,that of alcchol and
acetone oleqrésin as ﬁtlwasr20.939, 28.194 and 31.847

percent'reSpectively‘f

Bt

-
The percentagef§ obtained of palmatic and stearic




fatty acids were higher than those stated by Schvette
(1940) and Shahat (1947), who mentioned 7.3:9.68 and

2.4:4,92 percént respectively.

The percentages obtained for arachidic and
behenic‘fatty acids in all fenugreek seeds oleoresins
were nearly within the range reported by Schvette (1940}
and Shahat (1947). while oléic pefcentage was higher than
that given by the same authers. Lencleic and lenolenic
acids wererof less percentages than those mentioned by

the same authers.

As mentioned before roasting fenugreek‘seéds
raffected the fatty acids percentages in all oleoresins
obtained palmatic, arachidic and behenié fatty acids in
‘hexane,oleorfesin increased by increasing roasting temp-
erature, where-the highest percent was achieved at 15u°C
Roastihg seeds at 175°c gave the lowest percent of palma-
tic while roastihglfhem at 125°C gave the lowest percen-
tage of arachidic'and behenic. Stearic acid percent
decreasedby roasﬁingéfenugreek seeds as it was 8.048 in
hexane oleoresin of ?nroasted seeds ahd became 5.541,

6.715 and 4.996% aftir roasting seeds at 125°, 150 and

175°C respedtively.

Roasting fgq 2ek seeds at 150°C gave the highest

percent of linolef linolenic acids in hexane oleoresin




Roasting seeéds at 175°C gave the highest percent of

oleic.,

It could be concluded that, oleic, palmatic ,
stearic and arachidic were the major fatty acids of

fenugreek seeds oleoresins.

Also the fatty acids per—ceﬁtages differed by

different solvents and roasting temperature.




The Infrared. Absorption properties of fenugreek seeds

oleoresins:

Thié work was carried out to study the infrared
spectra of fenugreek seeds hexane oleoresins as (finger-
prints) of such oil treatments. 'These spectra indicate
the following properties:

1 of different

- The frequencies as wave number CM
infrared absorption bands. The obtained results are

shown in Table (9) deduced from figures 7 and 8 res-

pectively.

-~ The effect‘of‘roasting temperature on the infrared

absorption pfoﬁerties was also studied.

i
£
3
5
{:é;
?
Eo
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Table (9)

The infrared absorption properties of hexane fenugreek seeds

- olearesins
Band No. Frequencigs asm1 Fenugreek seeds oleoresins of
wave number Cm unroasted Roasted seeds -at
' - seeds 125°C 150°C 175°C
1 632 - + + +
2 800 , + + + +
3 930 N - + + +
4 | 1005 | - + + +
5 1069l i + ‘ + + +
6 1102‘ + + + +
7 - .1'1‘60_' S + + + +
8 | 1220 - + o+ +
9 1245 o+ + + +
10 ; 1380 + v + .
11 ; 1420 - + + +
12 : 1465 + + + +
13 | -155_0 ' + o+ + +
14 1655 . - + + N
15 c 1748 - e + " .
16 2860 + e s .
17 | 2925 + + + +
18 30J5' + + + +
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Fig. (8): The Ififrared spectrum of unroasted and roasted fenugreek seeds at

125°C oleoresins,




;
From the obtained results it could be noticed
that roasting fenug;eek seeds at 125, 150 and 175°C aff~
ected the oleofesiné infrared absorption properties, as
the absorption bands increased from 12 to 18. The abso-
rbance wavenumber of these bénds‘varied from 632 CM |
to 3015 CM_1 for_roastéd seeds, while in unrocasted seeds
oleoresins it varied from 800 to.3015 cM™'. There were
12 bands identical in their positions in both oleoresins
{(from unrqasfed seeds and seeds roasted at 125, 150 and
175°C);‘ These bands were present at wavenumbers 800 P

1069, 1160, 1245, 1380, 1465, 1550, 1748, 2860, 2925 and

3015 CM_1 respectively.

’

While‘the absorption bands at wavenumber 632
930, 1005, 1220, 1420 and 1655 CM_ ' appeared in oleoresins

of roasted seeds at 125, 150 and 175°C.

Generally, some functional groups might be sugg-
ested qualitatively im these oleoresins as their main

characteristic absorpkion bands.

The characta%istic band at wavenumber 1005 was
in the limits of the éharacteristics bands of the cyclo-

propane derivatives

s mentioned by Bellamy (1958) and
$aracteristic bands at 1069, 1102

’

Alpert (1970}. 'Thg

1160 and 1220. CM_ | 4 e infrared spectra of fenugreek

seeds hexane oleoresilis was suggested for the nitrogen
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containing compound as mentioned by Alpert et al.f1970).

The characteristic band at wavenumber 12.45CM-1

was suggested‘fof branched chain hydrocarbons as mentioned

by Alpert et al (1970).

1

r

The three tharacteristic bands at 1280 CM~

1 1

1420 CM~' and 1465 CM ' might prove the presence of a

methyl group as mentioned by Nakanishi (1964).'

The characteristic band at 1448 cm™'  in the

infrared spectrum of fenugreek seeds hexane oleoresins

was suggested for C=0 group as mentioned by Bellamy, (1962).

In addition the presence of an absorpance

1 1

! and 3015 CM ' in the infrared spe-

1860 CM~ ' , 2925 CM_
ctra suggested for the presence of the "OH" group (bon-
ded} in this oleoresins as mentioned by Carroli and Prive

(1964), Bellamy (1962), Bhati (1968) and Alpert (1970).

Therefore i could be concluded that the infra-
red spectroscopy miqét be used as a guide for gqualitative
analysis of £énugreé§ éeeds oleoresins., Also it proved
that there were a diiference between the oleoresins obta-

3
=

ined from unroasted feeds and roasted seeds at 125, 150

and 175°C.




