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Abstract
Certain density characteristics of roselle (Hibiscus sabdariffa L.) seeds including 1000-seed and hectoliter weights
were determined; average of each determination was 32.2 g and 68.55 kg, respectively. The proximate composition of whole
roselle seeds indicated that, seeds contained relatively high fat and protein contents (20.97% and 29.61 %, respectively). The
physico-chemical parameters of crude oil extracted from roselle seed by soaking at room temperature (cold extraction)
indicated that the oil had refractive index, 1.4674; yellow-greenish color, 0.078 (at 420,,,); acidity, 0.78 %; saponification
value, 196.82; iodine value, 97.62 (g of I,/100 g oil); unsaponifiable matter, 1.52 %; peroxide value, 4.82 (meq O,//kg oil); p-
anisidine value, 6.21; and Totox number, 15.85. Gas liquid chromatography technique has been developed for identification
and quantitative determination of total unsaturated and saturated fatty acids shows that the crude oil had 73.40 % and 26.57 %
respectively. Major fatty acid found was Oleic acid (38.46 %) followed by linoleic (33.25 %), palmetic (20.52 %) and stearic
(5.79 %). Stability of crude roselle seed oil against oxidation during the accelerated storage of oil indicated that the crude oil
had induction period 10 days at 65°C. The relatively high fat content of seeds, high protein content of resulted meal for animal
feeding and/or possible human use beside, the relatively high oxidation stability of tested oil. Suggest that the roselle seeds
could be novel and economic source of healthy edible fat and other food industry applications.
Key words: Roselle (Hibiscus sabdariffa L.) seed, cold extraction, edible oil, chemical composition, fatty acids, oxidative
stability.
Introduction
Roselle, Hibiscus sabdariffa L., (Family Malvaceae) is one of the most important and popular medicinal plants. This
crop is cultivated extensively present in India, Thailand, Sengal and Egypt for its pleasant red coloured calyxes, which used for
making jams, jelly’s and bottled drinks. The yield of seeds reported to be (500—-1000 kg/acre) Abu-Tarboush (1996) and Al-
Wandawi et al., (1984). Its seeds contain a substantial amount of oil that resembles cotton seed oil Ahmed and Hudson, (1979)
and Ahmed, (1980). Furthermore, seed is an excellent source of proteins (25.2%); they also contain protease inhibitors, phytic
acid and gossypol. However, this should not pose a problem in human nutrition if the seeds are properly processed (Abu-
Tarbush and Ahmed 1996). In Egypt, there is a great lack in edible oils because of the increasingly population needs vs.
decline in oil seeds production. Recent solutions concerning the extension of areas cultivated with different oil crops, besides
finding out other untraditional or novel sources of edible oils. The roselle seeds, at this moment do not have any economic
application. The main aims of this study were to evaluate the possibility of utilization Egyptian roselle seed variety as a
traditional source of edible oil, detection and quantitation of unsaturated and saturated fatty acid content and study the crude oil
behavior against oxidation during accelerated storage of oil.
Material and Methods
Roselle seeds
Whole mature roselle (Hibiscus sabdariffa L.) seeds from Egyptian variety crop 2007 obtained from the Horticulture
Department, Agriculture Province, Fayoum Government, Egypt.
Oil extraction
Two kgs of cleaned roselle seeds were ground in a blender and the oil was extracted by four successive extractions
with purified n-hexane (1:3 w/v) at room temperature (cold extraction). The miscella separated from the cake by filtration with
whatman No. 1, filter paper. The filtrate miscella, were combined and n-hexane was removed under vacuum, at 50°C, by a

rotary evaporator. The obtained oil was dried over anhydrous sodium sulphate then, directly analyzed.



Density characteristics of seed
Weight of 1000-seed

Randomly 1000-seed selected and were weighted (accuracy 0.001g). The test was repeated 5 times and the average
was recorded.
Hectoliter weight

It recorded as the weight of 100 liters of seeds in kilogram the determination repeated 5 times and the average of 100
liters was recorded.
Proximate composition of seeds

The major chemical constituent, moisture, ash, ether extract, protein (N x 6.25) and crude fiber were determined in
duplicate; according to the methods described in the AOAC (1990), carbohydrates were calculated by subtraction of
difference.
Physical constants of extracted oils
Physical constants
Refractive index

It measured according to AOAC (1990) using Abbe refractometer at 25 °C.
Color

The method described by Lee ef al., (2004) was applied. The absorbance of 5 % (w/v) solutions of oil in chloroform
measured at 420 ,,, using a "Spectronic 2000" spectrophotometer (Bauch & Lomb).
Chemical constants

The procedures outlined by AOAC (1990) used for determination of unsaponifiable matter, acidity, saponification
value, iodine value (Hunns). Peroxide and p-anisidine values were determined by AOCS (1994) Totox number was calculated
as follow: Totox =2 PV + p-AV.
Gas liquid chromatography analysis of fatty acids

The fatty acid methyl esters were prepared using benzene: methanol: concentrated sulfuric acid (10: 86: 4) and
methylation was carried out for 1 h at 80-90°C according to Stahl (1967). The composition of fatty acids were achieved by gas
liquid chromatography analysis using a HP 6890 capillary gas chromatograph fitted with flame ionization detector, the
column(60 m x 0.32 mm x 0.25 um). The column oven temperature was programmed at 10°C / min from 150 to 170°C, at 5°C
/ min from 170 to 192°C, holding five min then, from 192°C to 220°C during 10 min, holding 3 min and nitrogen flow rate
was 3 ml / min. Detector, injection temperatures, hydrogen and air —flow rates were 250°C, 230°C, 40 ml / min and 450 ml /
min, respectively. The presented fatty acids were identified according to an authentic sample of fatty acids chromatograph
under the same conditions.
Oxidative Stability

Schaal oven test (Fennema, 1976) conducted to evaluate the oxidative stability of crude roselle seed oil against
oxidation during the accelerated storage of oil. Crude oil (25 ml) samples in open 100-ml clear Pyrex beakers were kept in dark
in a binder oven at 65°C for 35 days. To assess the oxidative state of tested oil, samples withdraw after 2, 5, 10, 15, 20, 25, 30
and 35 days for testing peroxide and p-anisidine values. All analysis carried out in duplicate and the data expressed as average
values.
Results and Discussion
1. Density characteristics and proximate composition of whole roselle seeds

Table 1 shows that the density characteristics of roselle seeds such as 1000-seed and hectoliter weights which are
quite useful in computing product yield and throughput in processing machinery, its were found 32.2 g and 68.55 kg,
respectively. The obtained 1000-seed weight was slightly lower than the range (34.9 — 36.30 g) recorded by Omobuwajo et al.,



(2000). The proximate composition of whole roselle seeds is summarized in Table 1. Indicate that the roselle seeds contained
low moisture content (6.97 %) and a relatively high fat and protein contents (20.97 % and 29.61 %, respectively). The obtained
fat content agree with the value (19 %) reported by Mohamed et al., (2007), meanwhile the obtained protein content more than
value obtained by Abu-Tarboush and Ahmed (1996). In addition, seeds contained ash, crude fiber and carbohydrates being
5.37 %, 23.71 % and 19.98 %, respectively. The low moisture content of seeds is usually relaxing the high stability of the
seeds during storage, protection from mold growth and giving a high yield of dry weight. Meanwhile, the relatively high fat
and protein contents indicate that these seeds could become an excellent economic source for edible oil production; and the
meal could be more efficiently in animal feeding and / or possible human use.

Table (1) : Density characteristics and proximate composition of whole roselle seeds (% dry weight basis).

Parameter (%)
1000 -seed weight (g) 32.20
Hectoliter weight (kg) 68.55
Moisture 6.97
Ash 5.73
Crude fat 20.97
Crude protein 29.61
Crude fiber 23.71
Carbohydrate* 19.98
* by difference

Physico-chemical characteristics of oil

Physico-chemical characteristics of crude oil of tested roselle seeds including refractive index, color, acidity,
saponification, iodine, peroxide and p-anisidine values and unsaponifiable matter were determined and the data are presented
in Table 2. From the available data, it could be observed that the oil had refractive index, 1.4674 and bright yellow color
(0.078 at 420 ,,,) the bright color of tested oil makes the roselle seed oil could be used directly without further bleaching
processes in order to improve its color. Crude tested oil had iodine value 97.62 (g of I, / 100 g of oil) Saponification value,
196.82 and unsaponifiable matters, 1.52%. Regarding, the hydrolytic and oxidative rancidity acidity, peroxide, p-anisidine
values and Totox number, it was found that the tested oil had low values being: 0.78 %, 4.82 (meq O,/Kg oil), 6.21 and 15.85,
respectively. These values indicate that oil not subjected to any serious rancidity, during storage of the seed before extraction.
Also these results lower than the values obtained previously by Mohamed et al., (2007) found that the extracted roselle seed oil
in a Soxhelt extractor using n-hexane at 65 to 70°C during the time necessary to quantitatively extract all the oil from the seeds
had refractive index, 1.477; peroxide value, 8.63 and acidity, 2.24 %. These differences may be attributed to the differences in
the method of oil extraction.

Table (2): Physico-chemical parameter constants of crude roselle seed oil.

Parameter Value
Refractive index (at 25°C) 1.4674
Color (at 420 ,,,) 0.078
Acidity (% oleic acid) 0.78
Saponification value 196.82
Unsaponifiable matter (%) 1.52
lodine value (g of I, / 100 g) 97.62
Peroxide value (meq O, / kg oil) 4.82
P-anisidine value 6.21
Total oxidation 15.85

Fatty acid composition

Quantitative determination of fatty acid methyl esters of the crude roselle seed oil determined by GLC technique was
shown in Table 3. The obtained data indicated that roselle seed oil consisted of 26.57 % saturated and 73.40 % unsaturated
fatty acids. Among the saturated fatty acids, palmitic was found to be the major acid (20.52 %) followed by stearic acid
(5.79%) while, myristic had a minor percentage (0.26 %). Concerning the identified unsaturated fatty acids, obtained data
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showed that roselle seed oil contained high percentages of such fatty acids; mainly oleic (38.46 %) followed by linoleic (33.25
%). However, linolenic acid was detected at a minor percentage (1.69 %). These findings are in agree with those obtained by
Al-Wandawi et al (1984) they reported that oleic acid was the most predominant fatty acid followed by palmitic and stearic
acids in whole mature seeds of roselle. Meanwhile, Mohamed ef al., (2007) reported that the total unsaturated fatty acids were
(74%), and linoleic acid (C18:2) was the most abundant (40.1%), followed by oleic acid (C18:1), presented at a concentration
of (28.7%). Palmitic acid (C16:0), was the most abundant saturated fatty acid (20%), followed by stearic acid (C18:0), with an
abundance of (5.3%) and a small amounts of myristic (C14:0) and linolenic (C18:3) were found (0.23) and (0.66%),
respectively. From the aforementioned data it could be concluded that the low saturated fatty acids content especially stearic
acid and the high unsaturated fatty acids content of roselle seed oil makes such as this oil more healthy for human., especially
Mohamed et al., (2007) reported that the roselle seed oil is low cholesterol and rich in other phytosterols and tocopherols,
particularly [ -sistosterol and y-tocopherol

Table (3): Fatty acid composition of the crude roselle seed oil (% of total fatty acids content)

Fatty Acid (%)
Saturated 26.57
Myristic (C14:0) 0.26
Palmitic (C16:0) 20.52
Stearic (C18:0) 5.79
Unsaturated 73.40
Oleic(C18:1) 38.46
Linoleic(C18:2) 33.25
Linolenic (C18:3) 1.69

Oxidative stability

The development of oxidative rancidity followed at intervals by measuring the peroxide value, p-anisidine value and
Totox number, up to the end of 35 days storage period, the obtained results are presented in Table 4 and illustrated in Figs. (1,
2 and 3). As reported by Soja et al., (2004) the results of peroxide value estimation gave a clear indication of lipid oxidation.
The oxidative stability curves shows that peroxide value increased gradually from an initial value of 4.82 to 70.55 (meq / kg)
after 10 days from the beginning of storage period then, sharply increase in this value reached a maximum value (482.35) after
15 days of storage at 65°C then decreased till the end of storage period. The increase in peroxide value could be attributed to
the peroxides formed due to the effect of heat and atmospheric oxygen on unsaturation fatty acids, which represent 74.30 % of
total fatty acids as shown in Table 3. Meanwhile, the decrease in peroxide value could be due to the decomposition of
peroxides and hydroperoxides. Since, the primary products of oxidation are not stable under heating and then they evolve to
give secondary oxidation products Guillen and Ruiz, (2004) and Vierire and Regitano d Acre, (2001).

Changes in p-anisidine value, which represent the secondary oxidation products, during the oxidation degradation of
oil, also increased during storage. The p- anisidine of crude oil increased gradually from 6.21 at zero time to 20.17 after 10
days from the beginning of storage period then, sharply increase (79.13) it was noticed after 15 days of storage with a
maximum value (110.35) after 20 days of storage then decreased till the end of experimental period. The increase in p-
anisidine values upon increasing the heating period could be attributed to more carbonyl compounds released due to
degradation of hydroperoxides. Meanwhile, the reduction of peroxide and p- anisidine values in the final stages of storage
period could be attributed to the decomposition of formed peroxides to volatile products and their loss through volatilization
during the experimental period.

Totox number is a representative of oxidative deterioration; concerning peroxides and aldehydes formed during
oxidation.. Similarly Totox number increased gradually from an initial value 15.83 to 161.27 after 10 days from the beginning
of storage at 65°C then increased sharply to 1043.83 after 15 days from the beginning of storage then decreased till the end of
experimental period. From the aforementioned results it could be noticed that the changes in Totox number of the crude oil

with storage time followed the same pattern as peroxide value and the crude roselle seed oil had induction period 10 days at
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65°C. This finding agrees with Loios et al., (1999) reported that the Totox number take the same trend of peroxide value

Mohamed et al., (2007) found that the extracted roselle seed oil in a Soxhelt extractor using n-hexane at 65 to 70°C during the

time necessary to quantitatively extract all the oil from the seeds had high oxidative stability (15.53 h) by the Rancimat method

and concluded that at least could be attributed to its high tocopherol content, particularly y — tocopherol.

Table (4): Effect of storage under Schaal oven conditions on oxidative stability parameters of crude roselle seed oil.

Storage period (days)

Parameter
0 2 5 10 15 20 25 30 35
Peroxide value 4.82 21.47 37.29 70.55 482.35 300.00 190.19 166.30 179.87
p-Anisidine value 6.21 6.93 9.74 20.17 79.13 110.35 82.26 78.87 78.70
Totox 15.85 49 .87 84.32 161.27 1043.83 710.35 462.64 411.47 438.44
g 300
Fig. (1): Changes in peroxide values during storage at 65°C
g -
Conclusion

The presented data in this study it could be concluded that the roselle (Hibiscus sabdariffa L. ) seeds as by-product

could be economic and novel source of edible fat helping for covering a part of lack in edible oils. In addition to the

characteristics linoleic-oleic fatty acid and relatively high stability against oxidation makes roselle seed oil very useful as for

healthy edible oil and some food industry application,
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