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ABSTRACT

Chemical composition of borage (Borago Officinalis ) seeds were determined
and the results revaled the percentage of moisture , ash , crude protein , crude lipids ,
crude fiber were 3.9 ,15.9 ,22.8 , 30 ,and 4.3 % .Also seeds contain low content of
total phenols 0.4 % . At the same time seeds contain total hydrolysable carbohydrate
of 21.4 %. Crude oil was extracted from seeds and fractonted by gas liquid
chromatography (GLC ) and found that it has high amount from unsaturated fatty
acids and low content from satureted one's. Also, constantse of oil were determined
and found that oil has high value of iodine and saponification , low value of acid and
peroxide value.
Keywords : Borago , Protein , Crude fiber ,Fatty acids composition , Unsaponifiable

matters.

INTRODUCTION

Borage (Borago Officinalis., (LINN ) belonging to family boraginaceae
and the bright blue , star-shaped flowers make borage one of the prettiest
herb plants , thought the dark green leaves are rather plain . The flavor of the
leaves resembles that of cucmber . The plant will grow to a height of about 18
inches , and spread about 12 inches . This hardy annual has a messy,
straggling habit . It is a natine of northern Europe ,and grows well in the
temperate regions of North America thus the parts used leaves and flowers.
( Earle, et al. 1959; Kleiman, et al. 1964. and Simon, et al. 1984)
Borage contains potassium and calcium , combined with mineral acids . The
fresh juice affords 30 percent , the dried herb 3 percent of nitrate of potash .
The stems and leaves supply much saline mucilage , which when boiled and
cooked like wise deposits nitre and common salt . It is to these saline
qualities that the wholesome invigorating properties of borage (Kapoor
&Klimaszewski 1999; and Kast, 2001).

Culinary uses of borage are flowers and leaves are the traditional
decoration for ginbased summer cocktails , and may be set in ice cubes to
garnish other drinks . The flower and young leaves may be used to garnish
salads dips and cucumber soups, candied borage flowers make attractive
cake decorations also chopped leaves can be added to soups and stews
during the last few minutes of cooking but the medicinal use of borage are
because it is a tonic plant for the adrenal glands , borage provides an
invaluable support for a stressful lifestyle ,A tea made with borage helps to
reduce fevers and case chest colds and an infusion of borage acts as a
galactogogue , promoting the production of milk in breast feeding mothers
( Chrubasik and Roufogalis 2003 ) .

Finally borage makes an excellent facial steam for improving very dry
sensitive skin . Purified borage oil contains a laeger concentration of gamma
linolenic acid 23 % thus a higher dose of gamma linolenic acid can be
administered in fewer capsules for medicinal uses . Also seed oil of borage
had an unsaponificable metter rate of 0.74 % and borage contained
triterpene alchohol compounds such as cycloarternol and 24 —methyllene
cyclo arternol ( Ntsourankoua and Artaud 1997 ) .
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MATERIALS AND METHODS

Source of samples :-

Seed samples of Borage ( Borago Officinalis ) were collected from
plants cultivated in bee research station , faculty of Agriculture , cairo
university . during summer seasone ( 2005 and 2006 ) . The seed were air
dried and meiled to give dried powdered then subject to the following .
general analysis as follow : Moisture , ash , lipids , crude proteins (Nx 6.25 )
and crude fiber were determined according to A.O.A.C (2000) methods , total
phenolic compounds were determined according to ( Swain and Hillis 1959 )
.Total hydrolysable carbohydrates and total soluble sugars were determined
according to the method of ( Dubois et al. 1956 ). Reducing sugars were
determined by the method reported by ( Bernfedld 1955 ) and nonreducing
sugars was calculated by diference .

Lipid extraction :-
Total lipids were extracted from borage seeds by the method of ( Folch
et al. 1957 ) using a mixture of choroform : methanol (2:1).

Fatty acid composition : -

Portions from the extracted lipids were converted into their fatty acid
methyl esters (FAME ) according to the method of ( Egan et al. 1981). Fatty
acid composition of the prepard samples was performed by Gas Lipuid
Chromatography ( Schimadzu Gas chromatograph Model 4 CM , Tkyoto
,Japan ) equipped with a Flame ionization Detector (FID ). A wide bore (id =
0.5 mm ) chrome packed glass column was used (sP 2340 silica ). The
chromatigraphic conditions were as follows : Injection port tempreature , 270
°C , flame ionization detector (FID ), 270 ° C initial oven temperature 150° C
rising to 240°C / min . The carrier gas used was nitrogen at flow rate of 25 ml
/ min . Standard FAME (Nu — check — prep, Elyssia , MN , USA ) were
routinely chromatographed . The fatty acid composition of the samples was
identified by comparison their retention time with the retention times of
known stantards

Saturated and unsaturated fatty acids were identified , and the rotio of
TU /TS fatty acids was calculated .

Fractionation of unsaponifiables matters :-

The unsaponifiables metters were also fractionated on a coild glass
column (2.8 mx4 mm) packed with diatomide C. (100-120 mesh) and coated
with 3% OV-17. The oven temperature was programmed at 10 °C/min from
70° C to 270 °C , then isothermally at 270 °C for 25 min and nitrogen flow
rate was30 ml/ min .

Detector, injector temperature, and hydrogen, air flow rates were
generally 300 °C, 280 °C, and 33ml, 330ml/min, respectively. Peak
identification was performed by comparison the retention time (RT ) of each
compounds with those of standard materials .

The linear relationship between log retention times of the standard
hydrocarbons and the number of carbon atoms of these comopunds was
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used to characterize the unavaible authentic hydrocarbons .Peak area was
measured by using a computing integrator (PU 4810 ,Philips ).

Chemical constants of oil :-

Acid , peroxide , iodine , ester , and saponification values were
determined according to ( A.O.A.C. 2000 ) methods .

Statistical analysis : -
The data obtained from the present study were subjected to statistical

analysis using standard deviation (S.D ) accoribed by ( Sendecor and
Cochran 1980) .

RESULTS AND DISCUSSION

Chemical Compsition of Borage seeds :-

The chemical composition of borage seeds samples were analysed and
the obtained results are illustrated in Table ( 1 ).Analysis of borage seeds
samples shows that the levels of moisture , ash crude protein , crude lipids ,
crude fiber , total phenols and total hydrolysable carbohydrates were 3.9,15.9
,22.8 ,30 , 4.3, 0.4 and 21.4 % respectively. These deta demonstrate that
the main constituent was crude lipids then crude protein and total
carbohydrates . These data are in harmony with those obtained by
(Ntsourankoua and Artaud 1997 ) .They found that borage seeds rich with oil
content and purified borage oil (derived from Borago officinalis ) contains a
larger concentration of gamma — linolenic acid 23 % .

Table(1): Chemical Compsition (% ) of borage seeds samples (on fresh
weight basis)

Constaituents

Moisture 3.9
Ash 15.9
Crude Protein 22.8
Crude Lipids 30

Crude Fiber 4.3
Total phenols 0.4
Totale hydrolysable carbohydrates 21.4
Totale soluble sugars 1.2

Rrducing soluble sugars 0.11
Non Rrducing soluble sugars 1.09
Non soluble sugars 19
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Also ( Yang et al . 2002 ) showed that borage is a speciality for oil which
had high content of crude oil (33 %) and crude protein ( 28 %) and at the
same time ( Steve Blake 2004 )
found that chemical composition of borage meal contain 14%ash , crude
protein 33 % ,23 % acid detergent fiber and 35 % neutral detergent fiber .

Fatty acid composition in oil of borage seeds:-

Fatty acid composition is shown in Table (2) .It can be observed that oil
of borage seeds contained palmetic acid as the most abundant saturated
fatty acid 11.97 % then stearic acid 9.60 % .The unsaturated fatty acids
present were linoleic 32.40 % , oleic acid 22.68 % and linolenic acid 18.49
%. The ratio of TU /TS reached 3.6 and the total saturated fatty acid was
21.62 % and the total polyunsaturated fatty acid was 78.38 %.

Table ( 2):-Fatty acids composition of oil from borage seeds
Constants fatty acids % w /w of total fatty acids

Fatty acids composition

Sturated fatty acids

Palmitic Cie0 11.97
Margaric Ci7o 0.05
Stearic Ciso 9.60
Total 21.62
Unsaturated fatty acids

Palmitoleic Cis1 0.33
Oleic Cisa 22.68
Linoleic Cis2 32.40
Linolenic Ciss 18.49
a-Parinaric Cisu 0.088
Arachidonic C20:4 0.18
Eicosapentaenoic C 205 4.16
Total 78.38
UNSAT /SAT ratio 3.60

This results are agreed with those of (Takahashi et al. 2000) . They
showed that borage oil containing 47 % gamma linolenic acid and ( Melek et
al. 2003 ) showed that borage oil (GLA ) content 22% is one of the most
important and commercially available sources of GLA .In this respect
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( Martinez et al. 2004 ) found that B. officinalis oil contining 16 : 0 of 9.6 %,
18:10of 1451 % ,18:20of 41.0% and 18: 3 of 22.7 % respectively.

Unsaponifiable matters of borage seeds oil : -

Data in Table ( 3 ) show that unsaponifiable metters of oil contining n-
octacosane 28 : 0 ( 82.35 % ) ,n-docosane 22 : 0 ( 6.309% ) ,18 : 0 ( 3.76% )
and n-hexadecosane 16 : 0 ( 3.65 % ) and 18 compounds ranged from ( 0.59
% to 3.19 % ).In this respect ( Nisourankoua and Artaud 1997 ) found that
borage contained cycloarterol ( 81.0 % ) and 24 -methylene cycloarternol
( 19.0 %) Theses triterpene alcohol compounds may by metaboiled to
unsaponifiable metters through metabolism cycles inside the plant and these
compounds give the oil bad odor .

Table ( 3):-Unsaponifiable metters composition of borage oil

Constaituents

n —Pentadecane C15:0 1.915
n-Hexadecane C16:0 3.650
n-Heptadecane c17:0 2.006
n-Octadecane Cc18:0 3.76
n- Nonadecane C19:0 1.76
n-Eicosane Cc20:0 0.902
n- Henicosane c21:0 1.144
n- Docosane c22:0 6.309
n- Tricosane C23:0 0.904
n-Tetracosane C24:0 1.15
n- Pentacosane C 25:0 1.596
n- Hexacosane C26:0 0.59
n- Heptacosane C 27 :0 1.33
n-Octacosane C28:0 82.35
n-Nonacosane C29:0 0.91
n-Tricotane C30:0 3.19
n-Heeitricontane C 31:0 0.75
Other non detected 5.323

Constants of borage oil : -
Acid , saponification , iodine , peroxide and ester values were determined
in oil and the results are presented in Table( 4 ).
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Table (4) : -Oil constants from borage seeds

Oil constant

A.V.(mg KOH /g all) 0.5

S.V. (mg KOH /g ail ) 192

P.V. (meq . peroxides / kg ail ) 4.7

I.V. (mg /100 g ail ) 135

E.V 191.5

And showed that oil has high iodine value ( 135 ) due to high conctent
from unsaturated fatty acids (78.38 % ) and saponification value (192 ) due to
high moleculae weight but low value from free acid value and peroxide value
dut to have low amount from free fatty acids and oxagented compounds.
There results are agreement with (Martinez, et al. 2006).

REFERENCES

A.O.A.C (2000). Official Methods of Analysis of the Association of Official
Agricultural Chemists , 17 t ed, published by A.O.A.C.

Bernfedld, P . (1955) . Methods in enzymology .Acadimic press, New york,
Vol. 1, pp. 149

Chrubasik,S. and Roufogalis, B. D. (2003). Herbal Medicinal Products for the
Treatment of pain. Book Review- phytomedicine.10:6-7.

Dubois, M .; Smith , F .; Gilles , K. A .; Hamilton , J. K. and Rebers ,
P.A.(1956).Calorimetric method for determination of sugars and related
substances. Anal .chem .,28 (3): 350-356.

Earle, F . R.; Melvin, E . H .; Van Etten, C . H .and Wolff, | . A .(1959 ) .
J. Am. Oil Chem. Soc.36: 304.

Egan, H.; Kirk, R. S . and Sawyer, R. ( 1981) . Pearson's chemical analysis of
foods.Churchill Livingstone , Edinburgh , London , Melbrne and New
York.

Folch, J . ; Lees, M .and Stanley, G .H . S. (1957 ). A simple method for the
isolation and purification of total lipids from animal tissues .j. Biol.
Chem. 226: 497.

Kapoor R., Klimaszewski A. (1999 ). Efficacy of borage oil inpatients with
atopic eczema. Br J Dermatol140(4):685-8.

Kast, R .E . (2001) . Borage oil reduction of rheumatoid arthritis activity may
be mediated by increased cAMP that suppresses tumor necrosis
factor-alpha. Int Imnmunopharmacot. 1 (12): 2197-2179 .

Kleiman, R.; Earle, F . R.; Wolff, I. A .and Jones, Q. ( 1964). J. Am. Oil Chem.
Soc. 41: 459.

Martinez, J . C . ; Madrid, P . C.; Fajardo, A .; Cerdan, L . E . and Guerrero, J.
L . G . (2006). Screeniing of lipases for enzymatic concentration of
gamma linolenicacid from seed oils.J.of food seed lipids.13(4):362-374.

1558




J. Agric. Sci. Mansoura Univ., 32 (2), February, 2007

Martinez, J .C .L .; Madrid, P . C .and Guerrero, J . L . (2004 ). vy-linolenic
acid enrichment from borago officinalis and echium fastuoum seed oil
and fatty acids by low temperature crystallization . J. of Bioscince and
Bioengeering . 5 : 294-298 .

Melek , H . T ; Ayse, A .; Guldem, U . Sergio, R . ( 2003 ) Partial Purification
of Nigella sative L. seed lipase and its application in hydrolytic reations.
Enrichment of gamma linolenic acid from borage oil. J.Am Oil Chem.
Soc. 80: 3.

Ntsourankoua, H .and Artaud, J .( 1997 ). Determination and identification of
triterpenealcohols in borage, black currant and evening primrose oils
.Ol. Corps. Cras. Lipides . 4 (2) :147.

Sendecor, G . W . and Cochran, W .G . (1980 ) .Ed l.owa State Univ. press,
lowa, USA Statistical Methods. 7 ™.

Simon, J . E.; Craker, L . E and Chadwick, A. (1984) Herbs :An Indexed
Bibliography, 1971-1980.The Scientific Literature on Selected Herbs
and Aromatic and Medicinal Plants of the Temperate zone, Archon
Books, Hamden, Conn., p.12

Steve Blake, A. H. G. (2004 ).Medicinal plant consituents. WWW.
Naturalhealtwizards . com .

Swain, T.and Hillis, W. E.(1959). The phenolic constituents of prunes
domesticus (L.) . The quantitative analysis of phenolic constituents .
Journal o the Science of Food and Agriculture. 10: 63-68.

Takahashi, Y .;Takashi, | .and Hiroyuki, F .(2000 ) . Dietary gamma linolenic
acid in the from of borage oil causes less body fat accumulation
accompanying an increase in uncoupling protein 1 mRNA level in
brown adipose tissue. Comparative Biochemistry and Physiology Part.
127:213-222

Yang, W .; Sokhansanj, S.; Tang, J. and winter, P .( 2002 ) .Determination of
thermal conductivity , specific heat and thermal diffusivity of borage
seeds . Biosystems engineering . 82 (2) : 169-176 .

dadll S cujy Ui (o sbaxsll qus )
Al Gl s Glis — and A ) Jaaa — daall 38 e A 2o
3_alAl daala— Ao )3l AlS 4 gad) plasl) and

e gand) Ll ) Aaledl 35 Sl Apiall LAl e Jadll s s ey
Leall Jooaal) Jins a0 sl aaall 58 30 (sl 1 lai g dpdall 43l cilarainy)
isaaY) aaatyagle o sall L8l o i L) gl (5 slasS Julai o) jal a3 12glh 30t
pdady Hslls Hla W s 1Y) bl 1as (e aadiial ¢ Jall O aa g 285 43 Aalal)
Apanall paaliall g g3l (e L) gime gL ) an g8 ) s0ll (5 sl Jolad ¢yl
Ardia ol daall Galaa¥) (e ol gine (o8 (le G Sl () a5 Dl a5 Sl
e diraie all 3 sall e aad) ) ABLaYL 3 Lasas) £ 55 (e Gl GaleaY) dals
o el (W (o35 ) st ye okl S Al (e Al siase (55 ¢ (ding
LAl ol e V) Gl g dplall il 2 W)

1559



