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ABSTRACT

Flax seed were cleaned, roasted and grinded in stone-mill to
obtain flax butter (tahina). The obtained flax tahina was subjected to
chemical analysis (chemical composition, physico-chemical
properties, fatty acids composition, amino acids profile, mineral
content) and organoleptic evaluation and compared with sesame
tahina. Results indicated that there was reasonable similarity in
proximate analysis of both flax and sesame tahina, except that flax
tahina was characterized with high fiber content, while sesame tahina
contained higher amount of oil. Fatty acids composition of both flax
and sesame tahina was almost the same, while the percentage of
lenolenic acid was higher in flax tahina than sesame tahina.

The protein of flax tahina was low in most essential amino acids.
The content of these amino acids may be affected by the heat
treatment (roasting). Analysis of minerals by Atomic absorption
indicated that sesame tahina contained amounts of Ca, Na, Cu, Mn
and Zn more than that found in flax tahina. The organoleptic
evaluation of flax tahina indicated that the product characterized with
acceptable taste, odor, color and texture and could be consumed
directly as salad dressing. Generally the chemical and organoleptic
evaluation of flax tahina indicated that the possibility of using this
product directly as a salad or halawa tahinia production.
Key words: Flax seed, Linseed, Omega-3-fatty acids. Tahina,

Stability, Storage, Organoleptic evaluation.
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INTRODUCTION

Flax (Linum usitissimum), also known as linseed has a long
history of food use in Europe and Asia. In the US, flax seed and
flaxseed meal have found market acceptability as a component in
some cereal, specialty breads, cookies, and in salad dressings
(Wiesenfeld et al., 2003, Young et al., 2005 and Mohamed et al.,
2007). By virtue of the presence of physiologically active food
components that may provide health benefits beyond basic nutrition,
flaxseed is often grouped into one of several categories: "functional
foods", "bioactive food" and an "endocrine active food" (Thompson,
1993, Thomas et al., 2003 and Wendland et al., 2006). Among the
reported potential health benefits associated with flaxseed are
decreased risk of cardiovascular disease (Craig., 1999, and Harper et
al., 2006) and decreased risk of cancer (Thompson., 1998 Craig., 1999
and Harris., 2005), antiviral and bactericidal activity (Simpoulous.,
2004), anti-inflammatory activity (Clark et al., 2000 and Clark et al.,
2001), laxative effect (Ranich et al., 2001), and prevention of
menopausal symptoms and osteoporosis (Kurzer and Xu., 1997 and
Sayed et al., 2007).

The controversy about flaxseed nutritional benefit and safety is
due in part to its complex nature. Flaxseed contains nutrient, non-
nutrient and anti-nutrient components. Nutrients effects depending
upon dose, timing and length of exposure. Among the bioactive
nutrient in flax seed is the omega-3 fatty acid, a-linolenic acid,
C18:3). In a previous study, 10 % ground flaxseed fed to rats was
shown to alter both fatty acid composition and function of peritoneal
exudates cell (Acikgoz and Kockar, 2007). In addition, omega-3 fatty
acids, including C18:3 are reported to lower serum cholesterol and
triglyceride levels (Craig., 1999 and Hasler ez a/ 2000).

Other health concerns are related to non-nutrient components in
flaxseed. Secoisolariciresinol diglycoside is a precursor of the lignans,
enterodiol and entrolactone (Orcheson., et al 1998 and Wiesenborn et
al., 2005). Once formed, these lignans exert weak estrogenic and anti-
estrogenic effects. These estrogenic properties of flaxseed have been
used as a part natural hormone replacement therapy (Brzezinski and
Dabi., 1999 and Holub., 2002).

Among the anti-nutrient components in flaxseed that could have
an adverse health effect is linatine, which is known to bind vitamin
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B6. There fore eating diets rich in flaxseed could cause a B6
sufficiency (Thompson, 1993), leading to an increase homocyteine
and renal insufficiency (Dave and Giuseppe, 1997 and Lindner et al.,
2002).

The major constituents of flax seed are oil (36%), protein (24%)
and fiber (32%) (Thomas, et al., 2003, Stuglin and Prasad, 2005 and
Siemens and Daun, 2005). Tahina is the product resulting from the
grinding of de-hulled roasted sesame seeds (Egyptian Standard
Specifications, 2006). In Egypt, sesame seeds are considered the
principal and traditional raw material used in tahina and halva tahina
industry (El-Sherbeeny et al., 1985 and Shaheen et al, 1991) and
tahina is consumed in salad dressing. Shahidi et al., (1997) stated that
the produced sesame tahina contains about (54%) oil and (28%)
protein which contain high content of the essential amino acids. The
soaking step (using warm water (50°C for 30hr) do not effect on rather
the fatty acids composition or organoleptic test (Damir, 1984 and El-
Adawy., 1999).

The main objective of this study was to produce flax seed tahina
as sesame substitute in halawa tahinia manufacture. This investigation
aimed to determine, the proximate analysis, fatty acids, amino acids
and minerals composition of both sesame and flaxseeds.

MATERIALS AND METHODS

Source of seeds: Flax seed (Linum usitatissimum) variety Sakha-2
was obtained from Field Crop Research Institute, Agriculture
Research Center, Giza, Egypt and de-hulled sesame seeds (Sesamum
indicum L.) and sesame tahina (El-Rashidi) were came from El-
Rashidi El-Mizan Factory for Sweets, Cairo, Egypt.

Technological processes: Flax and sesame tahina were prepared as
follows: flax and sesame seeds were sorted, dehulled, roasted at 110-
180°C for about 60- 120 min then cooled and sifted. Grinded through
grinding stone- mill to produce flax and sesame butter (Tahina). The
butter of either flax or sesame seeds were gradually mixed together at
different ratios (Table 1) to produce tahina substitute samples were
analyzed for their some organoleptic tests and for some physical and
chemical properties at zero time and after 6 months from the storage.
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Table (1): Ingredients of tahina substitute samples.

A C D E
Ingredients B

Sesame seed | 98.80 | 0.00 | 73.8 | 488 | 25

Flaxseed 0.00 | 98.80 | 25 50 | 73.8
Antioxidants 0.2 0.2 0.2 0.2 0.2
Emulsifiers 1.00 1.00 | 1.00 | 1.00 | 1.00

Chemical analysis: Moisture, protein, fat, carbohydrates, ash and
fiber were determined in both flax and sesame seeds and tahina
according to the methods described by the A. O. A.C. (2000).

Fatty acids composition: Fatty acids composition of both flax and
sesame seeds and tahina was determined by gas liquid
chromatography according to the method of (Leth et al., 1998).

Determination of some physico-chemical properties of tahina
substitute samples: Refractive index at 25°C, acid value (%as oleic
acid), peroxide value (meq. O; /kg oil) and spectrophotometric indices
(k232 and k270) determined in tahina substitute samples according to
the methods described in A. 0.A.C., (2000).

Amino acids composition: Amino acids compositions of investigated
tahina were determined using a Mikrotechna AAA 881 automatic
amino acid analyzer according to the method described by (Moore and
Stein., 1963). Meanwhile, tryptophan content was chemically
determined by the method of (Miller, 1967). Available lysine content
was determined according to the method described by (Capenter.,
1960).

Minerals composition: The minerals composition (Ca, Mg, Na, Cu,
Mn and Zn) were determined using atomic absorption apparatus,
according to the methods described by A. O. A. C., (2000).

Organoleptic evaluation: The organoleptic evaluation of the
produced tahina including taste, color, texture, odor and overall
acceptability was carried out using the mean of ten person judgments
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according to the methods described by (Gafar.,, 1971 and Allam.,
1981).

Statistical analysis: Results are expressed as the mean value =+
standard deviations (SD) which were determined in duplicate. Data
were statistically analyzed using analysis of variance and least
significant  difference using (SAS/STAT, 1994). Significant
differences were determined at the P< 0.05 level.

RESULTS AND DISCUSSION

Chemical composition of flaxseed, sesame seed and tahina
samples:

The chemical analysis in Table (2) indicated some variations
concerning the chemical composition of flaxseed, sesame seed and
tahina samples were investigated. Moisture content of flaxseed and
sesame seed were significantly higher than tahina samples (flax,
sesame and other blends). Meanwhile, the fat content of sesame
tahina, blend C and blend D were found to be for some extent higher
than that of flax tahina and blend E. Protein content it could be
observed from the same table that protein content of flax tahina and
blend E were lower when compared with sesame tahina and blend C.
It could be also noticed that fiber of flaxseed and tahina were higher
than sesame seed and tahina. Only slight differences could be
observed in ash content was as 6.40 %, 6.20 %, 5.80 % and 5.70 %,
respectively. However, the total carbohydrates of the seeds (flax and
sesame) and tahina (flax and sesame) samples were as 16.50, 16.40 %,
16.35 % and 16.25% respectively. Generally from above mentioned
data it could be observed that there is no significant variation between
the chemical analysis of flax tahina and sesame tahina. Therefore the
flax tahina can be replacing the sesame tahina as a source of fat,
protein and carbohydrates in salad and halawa tahinia making.

Physico-chemical properties of tahina samples:

The results in Table (3) illustrated that the physico-chemical
properties of tahina samples (flax and sesame) compared with tahina
El-Rashidi. It could be observed that the refractive index of flax tahina
was higher than sesame. The acid value (% as oleic acid) of flax
tahina was higher than sesame tahina, 0.7% and 0.50% respectively.
The peroxide value (meq/ kg oil) and spectrophotometric indices
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(k232nm and k270nm) of flax tahina were higher than sesame tahina
may be due to the higher percentage of linolenic acid in flax seed than
sesame seed.

Table (2): Chemical composition of flaxseed, sesame seed and
tahina substitute samples.

Seeds Tahina
Comp ts LSD value
o El- .
(%) Sesame | Flax A B C D E atPx0.05
Rashidi
Moisture 7.21 6.90 1.65 1.89 | 1.85 | 1.86 | 1.88 | 1.87 0.40
Oils S0.85 [ 41.69 | 55.12 | 56.00 | 51.65 | 52.31 | 83.71 | 54.67 1.20
Protein 2770 | 2842 | 27.20 | 28.00 | 20.20 | 28.45 | 28.50 | 28.59 Q.55

Carbohydrates 6.40 7.90 8.42 6.00 | 7.70 | 7.43 | 6.96 | 6.21 0.60
Ash 335 341 3.30 341 | 340 | 342 | 3.38 | 3.39 0.1%
Fiber 449 | 1168 | 4.31 4.70 | 620 | 6.53 | 5.57 | 5.27 1.53

Values in each column followed by the same letter are not significantly different at P> 0.05.

Table (3): Pysico-chemical properties of tahina substitute samples.

Tahina LSD
Paramefers EL value at P
A B C D E >0.08
Rashidi =0
Refractive Index a25°C 14711 | 14701 | 14781 | 14720 | 14740 | 14761 | 0008

Free fatty acid (% as aleic acid) | 0.33 020 | 0360 22 0.26 0.28 0.10

Peroxide value meq.oykg oil 121 0.50 0.70 0.56 0.63 0.69 0.340

K232um ¢.615 | 0001 | 0002 | 0012 | 0012 | 0.011 | 6010
K270om ¢.009 | 0006 | 0.000 | 0000 | 0000 | 0.000 | 0.000

Values in each column foflowed by the same letter are not significantly different at P> 0.03,
Fatty acids composition of flaxseed, sesame seed oils and tahina
sample:

The fatty acids composition of both flax and sesame was
investigated by means of gas liquid chromatography technique. The
results obtained are tabulated in Table (4). It could be observed that
flax seed oil was found to have high content of unsaturated fatty acids
as compared with that of sesame seed oil. However, the unsaturated
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fatty acids found in flaxseed oil were only linoleic and linolenic acids,
while there were oleic and linoleic acids in sesame seed oil. The fatty
acid composition of flaxseed oil indicated that flaxseed oil rich in
essential fatty acids and omega- 3- fatty acids and could be replace
sesame oil in tahina making. From table (4) it could be also noticed
that the fatty acids composition of tahina samples (flax and sesame).
Linolenic acid C18:3 in flax tahina were the predominant fatty acids
while sesame tahina linoleic acid C18:2 were the major unsaturated
fatty acids.

During soaking, of the seeds may be partially occurred little
changes in the composition of the fatty acids present. Meanwhile the
high temperature used during roasting as well as heat regenerated
during may also affect the fatty acids composition. From Table (4) it
could be seen that no great differences between the fatty acids
composition of both flax and sesame tahina samples were found.
Therefore flax tahina can be partially or completely participate or
substitute sesame tahina.

Table (4): Fatty acid compeosition of flaxseed, sesame seed and
tahina substitute samples.

Fatty Acid Seeds Tahina LSD

El- value at

Composition | Sesame | Flax Rashidi A B C D E | pyoos
Cl4:0 0.50 0.03 0.55 9.50 003 | 041 032 [ 023 ] 020
C16:0 .10 510 7.98 8.60 510 | 12 700 | 669 | 0.15
cl6:1 4,50 .00 4.60 4.50 000 | 380 | 340 | 170 | 016
Cl18:0 0.50 353 0.40 1.30 333 | 06 | 220 [270 [ 020
Cl18:1 4400 | 1950 | 4450 | 4400 | 21.50 | 3701 | 30.14 [2490 | 050
cl1s:2 40,00 | 1230 | 4027 | 4000 | 1230 | 3350 | 2473 [2160| 0355
c18:3 0.80 59.50 0.60 000 | 5650 | 1620 | 31.50 |4t47 | 0.60
€20:0 1.00 0.01 0.80 0.50 0.01 0.7 047 | 040 | 033
C20:1 0.30 0.03 0.30 0.50 0.03 0.40 023 | 021 | 020
Total saturated 10.20 8.67 9.73 10.20 8.67 890 | 1000 [1002] 020
Monounsaturated | 49.00 | 1953 494 | 4900 | 2153 | 4131 | 3377 [ 2681 0.50
Polyunsaturated 4080 | 7180 | 4087 | 4080 | 60.80 | 4970 | 5623 [63.07| 050
Totaluusaturated | 89.80 | 9133 | 9027 | 89.80 | 9133 | 9101 | 90.60 | 8998 | 0.6

Values in each column followed by the same letter are not significantly different at P> 0.03.
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1

Amino acids composition of flaxseed, sesame and tahina samples:

From the nutritive point of view, it is necessary to evaluate the
protein of both flaxseed and sesame seed. Thus, the protein of both
flax and sesame seeds were analyzed for its amino acids composition.
Table (5) shows the amino acids of the protein of flax and sesame
seeds and tahina samples. From Table (5) it could be noticed that
flaxseed protein was found to be richer in all essential and non-
essential amino acids when compared with sesame protein. It could be
concluded that the protein of both flax and sesame seeds were found
to have isoleucine, leucine, lysine, cystine, methionine, tyrosine,
phenylalanine, theronine, tyrptophan, valine, aspartic, glutamic,
serine, praline, histidine, arginine glycine and alanine but in varied
concentrations.

Table (5): Amino acid composition of flaxseed, sesame seed and
tahina substitute samples.

Seeds Tahina —!
Amino acids 1 LSD valne
Seame | Flar | 1A B c D E atP20.05

Tsolucine 4.00 3.51 3.52 3.89 | 3.8t 397 4.10 4.30 0.20
Leucine 3.93 3.88 3.96 394 | 411 423 431 4.61 0.11
Lysine 3.86 3.21 3.76 3.81 252 244 249 2.51 0.25
Cystine 3.24 1.40 3.28 3.69 191 2.10 2.16 2.21 0.20
Methionine 4.15 1.73 3.13 32 2.00 201 2.07 210 0.15
Phenyalanine 6.1 545 6.12 §.13 529 541 .87 6.13 0.60 -
Throfbine 4.88 398 480 | 482 391 392 3.92 304 0.41 7
Tryptophan 2.62 433 1.67 250 | 331 2.88 3.10 3.22 0.20 |
Tyrosione 4.31 248 4.33 4,30 | 238 240 241 2.42 0.23
Valine 4.00 552 488 | 400 | 4.56 4.80 5.00 5.18 0.90
Toral essutlal amino acid 40.11 34,52 | 39.85 | 3037 | 3401 | 3416 | 3543 36.62 0.85
Alanine 3.74 4,62 3.80 3.78 | 4.00 4.11 4.22 441 .10 —‘
Arginive 10.87 8.48 10.890 | 8.93 6.96 9.68 9.23 8.64 015 |
Proline 3.40 4.15 3.36 3.61 .7 3.84 3.97 4.07 Q.18
Serine 383 5.06 385 | 405 4.23 147 4.59 4.83 0.10
Aspartic acld 8.13 975 8.00 8.31 8.4% 8.67 8.98 9.21 0.25
Ghatamic 2162 | 2042 | 21.82 | 21.60| 2042 | 21.35 | 21.45 | 21.50 0.10
Glyclne 439 37 4.44 | 438 877 5.61 5.21 4.67 0.10
Histidine 2.95 320 2.99 291 3.20 310 3.00 2.96 0.13
Tofal nonessntial amino acid | 59.89 | 6548 | 60.15 | 60.63 [ 6599 | 6584 | 6457 | 63.38 0.45

Values m each column followed by the same letter are not significantly different at P> 0.05.
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Comparing the amino acids composition of both flax and sesame
protein with FAO pattern it could be seen that sesame protein was
greatly deficient in lysine, theronine, valine, isoleucine, leucine and
phenylalanine, meanwhile flax seed protein contained the same
essential amino acids in amounts comparable for that of FAO patterns.
The high content of essential and non- essential amino acids of flax
seed protein confirmed the superiority for using flaxseed in tahina
making.

From Table (5) it could be seen that the amino acids pattern of
flax and sesame tahina are not similar to that obtained for seed
protein. A pronounced loss in most amino acids of tahina samples
(flax and sesame) could observed when compared with that found in
seeds. However, the loss in the amino acids was found to range 10 to
50 %. The greatest loss could be observed in most of amino acids
present, while the lowest loss was occurred only in lysine and
arginine. It could be concluded that the decrease occurred in the amino
acids present can be attributed to the influence of both heat treatment
(roasting process) and may also to the generated heat produced from
the pressure during grinding.

Mineral content:

The mineral content of flax and sesame seeds and tahina samples
(calculated as mg / 100g sample) is shows in Table (6). The mineral
content mainly calcium, iron, magnesium, phosphorus, potassium,
sodium, zinc, copper, and manganese were determined using atomic
absorption technique. From Table (6) it could be mentioned that
regarding Mg, Mn, and Na, no great differences were found in both
flax and sesame seeds. Ca and Cu content in sesame seed was higher
than its content in flaxseed. Meanwhile, flaxseed contained Zn in
amounts higher than that in sesame seeds. In addition data in table (6)
revealed no great differences between the mineral content of tahina
samples.

Sensory evaluation of flax and sesame tahina:

The results concerning sensory evaluation of tahina produced
from different seeds (flax and sesame) used are shown in Table (7). It
could be noticed from Table (7) that tahina substitute sample B made
from 100 % flax seed was characterized with low acceptable were
from taste, odor, and overall acceptable with total score 30. 20.
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Table (6): Mineral content of flaxseed, sesame seed and tahina
substitute samples.

Seeds Tahina LSD

Minerals
Content . El- : value at
Sesame | Flax Rashidi A B C D E P>0.05

Calcinm 165 184 172 166 | 185 | 176 | 172 169 1.00
Iron 585 497 578 585 | 497 | 511 [ 541 567 4.50
Magnesium 347 985 349 347 | 986 | 850 | 720 | 511 15.20
Phosphorus 435 315 441 434 | 317 | 335 | 371 400 20.10
Potassium 639 531 640 640 | 531 | 553 | 581 601 5.50
Sodiumn 31 30 31 30 31 31 31 31 6.50
Zinc s 290 352 351 | 290 | 300 | 320 | 344 10.11
Copper 124 760 128 123 | 762 | 670 | 457 | 286 12.40
Manganese 313 433 314 315 | 435 | 400 | 380 | 357 1530
LSD value at P >0.05 =0.010

Values i each column followed by the same letter are not significantly different at P > 0.03.

Table (7): Organoleptic evaluation of tahina substitute samples
produced from

Tahina
Parameters El-
Rashidi A B ¢ P r

Taste 10.00 9.00 6.50 9.30 8.70 8.10
Color 10.00 9.00 3.20 8.90 8.20 790
Texture 10.00 9.00 7.20 9.20 8.30 8.00
Odor 10.00 9.00 6.50 9.00 8.50 8.11
Overall 10.00 9.00 6.80 9.10 8.60 8.30
Total score - | 50.00 45.00 | 30.20 | 44.50 | 4230 | 40.41

Values in each column followed by the same letter are not significantly
different at P > 0.05.

However, from the same Table (7) flaxseed used instead of
sesame seed up to 50 % gave some what similar scores compared to
the control sample (A). It is great importance to conclude from the
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obtained results that flaxseed can be used instead of sesame seeds up
to 50 % in the making of tahina substitute samples. Therefore, from
the above result it can be concluded that tahina substitute sample no.
C, D and E which made from flaxseed up to 50 % instead of sesame
seeds are suitable for using, while sample no. B are not suitable for
using that they gave the lowest score specialist in over all
acceptability.

Effect of the store at room temperature for 6 months on the
physico-chemical properties of tahina substitute:

The changes of the physico-chemical properties (acid value,
peroxide value and spectrophotometric indices k232nm and k270nm)
in tahina substitute samples during store for 6 months at room
temperature were studied and the results are shown in Table (8, 9, and
10). From the Tables, it could be observed that physico-chemical
properties of tahina substitute samples were slightly increased during
the storage period. All the values of physico- chemical properties for
all samples were under limiting of the Egyptian standard
Specifications (2007).

Table (8): Changes in acid value (% as oleic acid) for tahina
substitute samples during storage period at room temperature.

Tahina
Storage time -
th -
(month) | pashidi | A | B | € D E
Zero 0.33 0.02 | 0.30 | 0.10 0.15 0.20

0.35 0.03 | 0.35 | 0.12 0.18 0.25
0.42 0.07 | 0.40 | 0.15 0.21 0.28
0.49 0.10 | 0.47 | 0.19 0.26 0.31
0.56 0.14 | 0.50 | 0.22 0.29 0.35
0.61 0.19 | 0.56 | 0.27 0.33 0.39
0.68 023 | 0.59 | 0.32 0.38 0.42
LSD value at P >0.05 =0. 10

Values in each column followed by the same letter are not significantly
different at P > 0.05.

NN B (WD =
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Table (9): Changes in peroxide value (meq / kg oil) for tahina
substitute samples during storage period at room temperature.

Storage time Tahina
(month) B A | B | c|D]| E
Rashidi
Zero 1.21 .50 0.9 .70 | 0.80 | 0.85
1 1.60 1.00 140 | 1.10 | 122 | 1.30
2 2.11 1.55 1.71 | 1.76 | 1.99 | 2.12
3 243 1.90 230 | 2.11 | 2.41 | 3.15
4 2.87 2.24 296 | 2.89 | 3.22 | 4.01
5 3.91 3.71 550 | 3.70 | 475 | 5.11
6 6.66 6.12 901 | 670 | 6.95 | 8.82

LSD value at P >0.05 =0.20
Values in each column followed by the same letter are not significantly
different at P > 0.05.

Table (10): Changes in k232 and k270nm for tahina substitute
samples during storage period at room temperature.

Tahina

Storage time
El-Rashidi A B C D E
(month)

2321270 | 232 270 | 232 | 27 2820270 | 232|270 | 232 | 270
Zero 0.015 ] 0.009 | 0.001 | 0.006 | 6.002 | 0.000 | 0.012| 0.000 | 0.012 | €.000 | 0.01 | 0.000
0.052 | 0,028 | 0.651 | 0.023 | 0.075 | 0.036 | 0.067 | 0.033 |0.068 | 0.033 | 0.079 [ 0.036
0.092 | 0.046 | 0.092 | 0.045 | 0.106 | 0.067 | 0.J0¢ | 0.055 | 0.118 | G.057 | 0.098 | 0.069
0.160 | 0.80 | 0.153| 0.076 | 0.167 | 0.0105 | 0.168 | 0.105 [0.159| 0.098 | 0.157 | 0.087
0.200 | 0.100 | 0.194 | 0.093 | 0.218 | 0.147 | 0.200 | 0.140 | 0.209 | 0.136 | 0.195 | 0.126
0.230 | 0.120 | 0.225 | 0.114 | 0.295 | 0.180 | 0.235| 0.188 | 0.229 | 0.217 [ 0.208 | 0.281
6 0.239 1 0.196 | 0272 | 0.197 | 0.366 | 0.219 | 0299 ) 9.205 | 0.308 | 0.268 | 0.339, 0238

LSD value at P >0.05 =0.002
Values in each cotumn followed by the same letter are not significantly different at P > 0.05,

din ] ] Rl

hn
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