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ALST2ACT

This study was conducted to cvaluate the physical and chemical
properties of o0il and some other clhiwmical constituents of seeds in
commercial and naturally brown colored Fgvptian cottonsceds such as
protein, gossypol, ash and moisture contents. The study also covered
the determination of refractive index (RI}, suponitication value (SV)
, iodine value (IV) and the fatty a.ids profiies of cottonseed oils . The
results revealed that brown cottonsced had lower values of oil content,
protein content. refractive indes iodine valuc and linoleic acid
percent. While it had highest goinypol content (5.33 %) compared
with the white varieties. Giza 45 :s consider the best Egyptian cotton
varieties in seed oil content. The datu also, clearly revealed that the
chemical composition mostly iffered significantly among the
varieties, especially regarding the sced oil % the average ranged
between 16.4 % to 24.22 %. Alsc, the results showed that refractive
index and saponification valucs of cottonseed oil (CSO) had values
which were very close to each other. Since, the 1odine values (g /g
oil) ranged from 105.85 to 116.62 for the oif of brown cotton and Giza
85 variety respectively, which indicates that the oil of the Egyptian
cottonseed belongs to the semi-dry oif category.

The fatty acids profile reveulod that hinoleie acid (C 18:2) was
the major unsaturated fatty acid i a:! cottenseed oil, where it ranged-
from 45.50 % in brown cottor to 55.82% in Giza 85 wvariety.
Meanwhile. Palmitic acid was 1 ajor <aturaicd fatty acid which
ranged from 22.23 % in Giza 85 (= 25.57% n brown cotton, tollowed
by stearic acid which was found at icw percentages (less than 4%). In
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addition, myristic acid was found 1. ail samples exeept tor Giza 45
(<1%).
Key words: Couonseed, colored cotion, chemical composition, oil,
Physical propertics. chemical properties
INTRODUCTION

Cottonseeds are the best oil producing crop after soybean, palm
tree and sunflower and the second best poteatial source of plant
proteins after soybean. There is = mounting interest in cottonseed
quality due to the worldwide dcinend tor food, especially protein and
oil .Hassan et al.. (2005) evaluated the performance of four cultivars
of Egyptian cotton. Giza 80, Gizu 39, 43ivza 85 and Giza 90 for oil and
protein % . and showed that Giaa 35 exceeded the other “varieties
reearding oil content (22.28 %) On the other hand, a significant
decrease was found regarding Giva 89 which gave the lowest oil
conent (20.56 %). :

Regarding protein % characi:., the hivhest value (24.28 %) was
obtained by Giza 90 among the «auined cultivars, but Giza 85 and
Giza 89 gave the lowest protein % (21 21% and 21.25%, respectively)
and the ditferences between Gizi 96 and both Giza 85 and Giza 89
genotypes were significant. Amai (2G03) found that oil and protein %
ol brown cottonsced were 164 % and 18.7 % respectively, on
average they were obviously lower than those components of either
Giza 80 (21.8 % oil and 20.8 % prowcin) or Giza 89 (22.6 % oil and
19.9% protein), while gossypoi content (mg /g) for cottonseed of
brown cotton was on average 5.2 %% wihich was Ligher than those of
both Giza 80 and Giza 89 (i ud1 v and 4.14 % respectively).
Gossypol, produced in the secd: of the colton plant, is a naturally
occurring toxin that deters insect wd pests.

Foodsiults containing gossypul provided to animals would cause
Barmdul effects such as growth depression. reproductive disease and
hitestinal - and - other internal wrgann  abnormalities (Berardi and
Goldblatt. 1980). The negative effcct oi yossypol e animal health has
long been recognized, and the (o ¢liects of possypol are much
greater for non-ruminants than tashisnts Jduc 10 binding of free
gossypol to soluble proteins in tl.: uiicant Therclore, free gossypol
will not cause harm to animals if & is transtormed into bound
gossypol. because bound gossyooi cannot be absorbed through
digestive tract. Cottonseed oil, ke ost vegetable oils, is composed
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mostly of triglycerides. which wve three fatty acids attached to a
elvecrol backbone. General characicristics are shown in Tables (A)
and (B). Besides triglycerides, ciude cottonseed oil contains other
components found in crude vepetable oils such as phospholipids,
tochopherols, sterols, gossypol and cyclopropenoids.

Table (A) Some physical and chemical characteristics and fatty
acids composition of cottonseed il

__ Characteristic _ ~ Value
Specific gravity (25 °C) 0.016-0918
lodine number 109 -102
Refactive fndex (3000 14626 - 1.4652
Sapontlication number 189.4 -194.6
Acetyl value 9.7 12.2
Cioud point (°C) -

Smoke point (°C) 23202
Flash Point (°C) IR
Fatty acids composition (% wt):

C14:0, Myristic 0.5 1.5
C16:0, Palmitic 20 - 27
C16:1. Palmitoleic 0.6 08
CI8: 1L Siciv 3
C18:2. Limoleic 42 - 34
U183, Binolenic 0o

€ 20:0. Arachidic 0.2

(Cited from, Wayne 1999).

Table (B) The degree of saturai:sr and uusaturation of fatty acid

composition of some fats and oii:
[)

Oil/ Fat 7 o o o
Saturated  Monounsaicriaizd  Diunsaturated  Triunsaturated

Canela O SE 26 10
Cotlonsoed 27 I 54 -
Salllower 9 13 78 -
Suntlower 11 20 6Y -
Corn 13 25 01 |
Olive 14 77 8 |
Soybean 15 24 54 7
Peanut 18 48 34 -
Lard 41 47 11 1
Palm 51 39 10 -
Butiertat 60 30 2
Coconut 92 6 2 -

(L ied from, Wayne 1999).
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The objective of the present ~iudy is to evaluate the physical and
<henueal properties of oil and sume other chemical composition of
commercial and naturally brown cajored gy ptian cottonseeds.

MATERIALS AND METHODS
This study was carried out ¢ asturatly brown colored cotton and
six commercial Fgyptian cottonsced varieties i.c. Giza 45, Giza 70,
Giza 86. Giza 85. Giza 89. and Gira 0. These varieties were obtained
frony the Coton Rescarch Instituce, Agricultural Research Center,
Gizae Lpypt. The chemical composition of Ligyptian cottonseeds: oil
("v). protein (%), and gossypol {%0) were determined according to
A.O.A.C. (2000). The statisticali procedures outlined by Little and
Hills (1978) were applied to the data obtained in this study

Determination of Physical and <hicmical properties of cottonseed
oil

Oil was extracted from coitonsceds after ground and soaking
twice o heaane. The collected suivents were evaporated under
vacuunt and the obtained oil was kept at -4°C in dark bottles till
aralysis. Then neutralization of cottonseed oil was carried out with 16
%4 excess alkali. The mixture was stirred for 20 min. at 65 °C. The
soap stock was removed by centmiugation at 4000 rpm, and the
refined oil was washed thorough!y wiil: cold watcer o get soap-free oil
(Sarkar and Bhattacharyya, 1991;. ['¢v blcaching, the crude cottonseed-
oil was stirred and heated togethe. vith (.8 g of bleaching earth (2%
wt. of oil) in @ rotary cvaporator 1 100 C in a hot water bath under
reduced pressure tor 20 min. ihe oil then was felted to remove
bicaching carth (Gnanasambandiim und Proctor, 1997). Refractive
index (RI). Saponification and iod:ne valucs of cottonseed oil were
determined according to the method described in A.O.A.C. (2000).

Gas chromatographic analysis of ccitonsced od fatty acids

Samples of cottonseed oil. {0t 1 mg). were dissolved in 2ml
hexane and then 0.4ml 2N KOI! 11 anhydrous methanol was added
(Cossignani ¢t al.. 2005). After © riin. 3ml water was added. The
oreanic layer, separated by centiugation, was dried over anhydrous
sodium sultate, then concentrated with a Ny stream to about 0.5 ml for
GO analysis of fatty acids methyi esicrs (FAME) as described below,
using Agilent 6890 series GC upparatus provided with a DB-23
column (60m x 0.32mm x 0.25uun}. Fatty acids products after the.
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previous procedures steps were driy ii ised to methyl esters and directly
injected into the GC. Carrier ga=s was Ny with a flow rate of 2.2
ml/min, and splitting ratio of ! <( h( m;wnn temperature  was
250°C and that of FID detector : 270°C. 'The oven temperature’
settings werc as follows: 150 ( at a ratc of 5 °C / min, and
then held at 2235°C for 20 min (V ave et al., 2007).

RESULTS AN:: 2ISCUSSION

Chemical compositions of comnicrcial and brown cottonseed
varieties

The data of Table (1) and Figuwre (1} illustrate the average values
of cottonseed chemical compositivn Lo, oil %4, protein %, gossypol %,
ash % and moisture % of diffeicn: ifeyptian cotton varieties. These
data clarified that the studied clicinical composition mostly differed
significantly among the cotton varictics used in the study.

ilowever. the Egyptian cotton varieties, Giza 45 and Giza 85
attained the highest values of oil %% (no significant difference between
them). Giza 86 gave the highest value ol protein content, brown cotton
had the highest gossypol content. aad Giva 89 had the highest ash %, .
while both Giza 70 and Giza 85 give the hughest moisture content. On
the other hand, the least valucs <. i 6. protein %, and moisture %
were found in brown cotton, while the lcast values of gossypol %, and
ash % were found in Giza 86 and <121 70, respectively.

Table (1) Average values of ciicriical compositions of different
Igyptian cottonseed varieties

Variety 0il % Protein %  Cossypo! %  Ash %  Moisture %
Giza 45 2422 2062% 100 asd 554
Giza 70 20.87¢  22.75° 436° 43" 7.0°
Giza 86 22,04 2321° 309 49¢ 6.5¢
Giza 85 2401 21.50°¢ 1.03¢ 5.2° 7.0°
Gl sy 21.00¢ 19.92°¢ 4.65" 5.8° 53¢
iz 80 2154 20.44° 4.13¢ 4.4 de 6.8b
Pty 16.40% 18.70¢ 5330 J.6d 6.9 ab
cotton e o ) o L

LSD.005 03073  0.2677 01119 0.175 0.175

L.S.D. 0.05 % = Least significant differonce o 0005 %o leved
Means with the same letter (a,b,c, .....) wie noi signidivantly different.




CHEMICAY, COMPOSITION

416 A STUDY ON OIL AND OT1ii:

Prgen

e |

Szadh Gies®s Gpafe G0 brown
B

Fig. (1): The chemical compaiiions for different Egyptian
cottonseed varieties.
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1t rather interesting to noie tat, brown cottonseed had lower
o: and protein content of 16.0 % and 18.7 % respectively along with
the highest gossypol content of 5.33 e compared with the commercial
varieties.

[t 1s worthwhile to mention that Giza 45 is consider as one of the
best world cottons, if not the best wt wll. ity tibers are known all over
the world as extra-long staple and 2xtra fine. In Addition the present
study further clarified that Giza <> 15 aiso consider the best Egyptian
cotton varieties i seed oil comrent. o, its recommend that cotton
breeders should pay more attention to develop high oil content cotton
varicties. alongside high yield and hiph fiber quality.

Physical and chemical propertic: 0! cottonseeds oil

The extracted oil from all cctionsecd types was neutralized.
bleached to reach nearly 0.1% f{rce foity wcids as (oleie acid) and zcro
peroxide value (meq O2/Kg oii;. Eotractive index at 25°C, iodine
value and saponification valucs woere determined for the above
mentioned oils varieties and the chtained results are shown in Table
(1
Table (2) Physical and chemical properties of cottonseed oil for
different Egyptian cotton varietie:

chemical Giza Giza Gl Giza Giza Giza Brown

. 45 70 I 38 89 80 Cotton
properties . I
Refractive !

. o | 14707 1 14704 | 117060 14712 1 1.4704 | 1.4704 | 1.4699
index at 25°C o

 SETSR G SIS —

lodine vatiae P12 50110961 HaG ! 11662 | 110.29 | 109.65 | 105.85

+ . . SVUUUNUIS NS R

[ I H
saputbaCation

19717 198 197.746 l‘)7./12J 197.26 198 197.17

Vo

Results in Table (2) clearly snowed tat each of refractive index
and saponification value of cottonsced oif (CSO; had values which
were very close to each other. Mo over the sodine values (g 1)/g oil)
ranged from 105.85 to 116.62 (i, thwe ol ol brown cotton and Giza
85 variety respectively. which micicaics that the oil of the Egyptian
cottonseed belongs to the semi-dry 5if category (Aplewhite 1985) .

[e s worthwhile to mention tha: the changes in the physical and
Shennical properties (refractive index. iodine value and saponification
valicy ol cottonseed oil could be atiribuied o the changes in the fatty
acids percentages of the cottonsced ol of the difitrent cotton types.
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S

'hese results are in accordance with the I::‘gyptiaﬁ Standards (1993)
and Codex Alimentarius (2005) for cgttonseed oil,

Fatty acids of Egyptian cottonsced oil

Gas liquid chromatography tcchnique was employed to study the
composition of the cottonseed oil fatty acids. The data of the
percentages of the identified fatty acids are shown in Table (3). From
the Table it could be noticed that linoleic acid (C 18:2) was the major
unsaturated fatty acid in all cottonseed oil, where it ranged from 45.50-
% in brown cotton to 53.82%'in Giza 85 varicty. Meanwhile, Palmitic
acid was the major saturated fatty acid which ranged from 22.23 % in
Giza 85 to 25.57% in brown cotton, followed by stearic acid which
was found at low percentages (< 4%). In addition, myristic acid was
found in all samples except for Giza 45 (< 1%). Palmitoleic acid was
found only in the oil of Giza 86, Giza 70, Giza 89 and brown cotton
types. It ranged between 0.63 % and 0.98 % for Giza 86 and Giza 89
varicties respectively.

Also, it could be noticed that linolenic was found only in Giza
89 and brown colored cotton in small amounts of 0.61% and 0.84%,
respectively. The percent of saturated fatty acids ranged from 24.93 %
(Giza 85) to 29.50 % (Giza 89) while, the unsaturated fatty acid
ranged from 70.47 % (Giza 89) to 74.95 % (Giza 85). These results
are within the limits of the Egyptian Standards for the cottonseed oil
(1993) and Codex Alimentarius (2005). °

lablc(S) Pattv ;{n‘qi__d_,_g_}proﬁle of iil_,{_;:gptian cottonseed oil

[ Samples Giza | Giza | Giz | Giza | Giza | Giza | Brown
Fatty a(_m“‘-_\--.\.‘\\ 48 70 s 85 39 80 cofton
Myristic 14:0 R 067 | 062 | 060 | U1 | 079 073
Palnutic 16.0 2263 | 2475 ) 2381 22 ENT 2515 1857
Palmstoleic 16 1 - T {oe | - ] oss - 0.75
-T"" Steane 1500 Y il
COlee 180 | M5
; Laele 182 49.77
; Lmoleme 18:3
Saturated fatty acics 2572
Unsaturated fatty acids | 7428
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CONCLUSION

Brown cottonseed had lower valucs of oil content, protein
content, refractive index, iodine vaiuz and linoleic acid percent. While
it had highest gossypol content .33 % compared with the white
varictics. As known Giza 45 is consider as one of the best world
cottons. 1l not the best at all. Its fibers are known all over the world as
extra-long staple and extra fine. In addition of that the present study
lurther clarified that Giza 45 is also consider the best Egyptian cotton
varieties in seed oil content.

The data clearly revealed tlu:t the chemical composition mostly
differed significantly among the vurictics, specially regarding the seed
oil % the average ranged betweer: 16.4 % to 24.22 % .However the
cconomical studics referred to that for cach one percent increase in
seed oil L the national income wouid increase about more than ten
million igyptian pounds. Hence it scems rational to recommend that
cotton breeders should pay more atteution to develop cotton varieties
of high oil content in the seeds, alongside high yicld and high fiber
quality.

Refractive index and saporification value of cottonsced oil
(CSO) had values which were very close to each other. Since, the:
iodine values of Egyptian cottonsccd oils belongs to the semi-dry oil
category lalty acids profile of Hoyptian cottonseed oil showed that
the tnoleic acid (C 18:2) was the major unsaturated fatty acid, while,
tic palmitic acid was the major saturated fatty acids .
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