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Abstract: Physiochemical properties, lipid breakdown, -carotenoids, tocopherols, and vitamins as well as
amino and fatty acid profiles of Soxhlet-extracted oil from five different garden cress (Lepidium sativum L.)
seed genotypes (namely: CG8, CG7, CG17, CG4, and 207910) across Ethiopia regions were investigated.
Results showed that despite the seeds’ proximate peak and least values, the extraction yield, viscosity,
specific gravity, refractive index, lipid breakdown, and boiling point of garden cress seed oil across the
genotypes noticeably varied with promising amino and fatty acid profiles. Further, the genotype CG17
obtained greater quantities of B-carotenoids, tocopherols and vitamin values compared to the other

genotypes.
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1 Introduction

Garden cress (Lepidium sativum L.)seed, of Brassica-
ceae family (Cruciferae), besides commonly cultivated in
India, North America, western Asia and some parts of
Europe, is well established crop in some parts of Africa.
Specifically considered an annual, erect herb farmed across
different regions/soil types across regions of Ethiopia, the
garden cress is considered a culinary vegetable edible for
its seeds" , which are physically characterised by small size,
oval shaped, smooth textured and brownish-red colour?.
Garden cress seeds comprise important/medicinally en-
riched essential oﬂsg), with antimicrobial and antifungal ef-
ficacy” *”. Due to the high nutritional and functional
content, garden cress seeds help to fortify foods™ . More-
over, oil crops remain the second most important source of
edible calories after cereals”, producing millions of metric

tonnes annually and occupying among global agricultural
commodities® . Generally, oilseed crops possess unique
fatty acids profﬂesw, with majority having roughly 20-45%
(w/w)oil”. Additionally, the dominant fatty acids in seed
oils largely found in seed kernel include linoleic, linolenic,
oleic, palmitic, and stearic acids” Upregulating the carbon
flux towards the oil by increased activities of one or more
key rate-limiting enzymes can help accumulate more seed
oil, reasonably”.

Largely, the extraction of fat and oils from plant seed
matrices has been based primarily on factors/techniques
like choice/selection/type of solvent (polarity), extraction
time, heat/temperature, and use of heat and agitation'” ',
which serve as prerequisites in achieving reasonable oil
yield. When (these above-named factors)not properly con-
trolled, good quality and yield of the oil would most likely
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be compromisedm). In particular, the Soxhlet extraction,
among the oldest most referenced technique of promising
performance still in use today, is able to separate com-
pounds of interest from insoluble high-molecular-weight
fractions. To implement the Soxhlet process, the correct
choice of solvents, extensive use of maceration as well as
extraction protocols have to be followed. Additionally,
Soxhlet extraction methods include the automated, con-
ventional, high-pressure, and ultrasound-assisted typesm,
and the type to use largely depends on affordability, and
availability. Nonetheless, there are innumerable oilseeds
that have been extracted by the Soxhlet method, and with
continued success. Examples of recent Soxhlet method ex-
traction studies involving oilseeds include the likes of
garden cress (Lepidium sativum L.)", Sapindus mu-
korossi seed oillg), sweet passion fruit (Passiflora alata
Curtis) seed oil'”, Krabok (Irvingia malayana)seed oil"
caper seed 01116), Neem seed oilm, grape seed oils'Vas well
as corn germ oil'”. Notably, the objectives of the above-
mentioned studies clearly differ despite the various oil-
seeds being subject to the Soxhlet method.

Generally, plant oils are considered more oxidized/unsat-
urated with a weak spot of its central B-CH group situated
in the oil molecule (triacylglycerol), providing them limited

hydrolytic, oxidation, and thermal stability8>. Therefore, to
take advantage of existing plant species as domesticated
oil crops would provide a major opportunity to produce
technical oil qualities and great diverse fatty acids®.
However, to obtain a reasonable yield of crop oil, an extrac-
tion method that is of high performance is required. Plausi-
bly, the characteristic attributes of plant seed oil might
differ by location, crop varieties, topographical altitude of
cultivated field, application/non-application of fertilizer,
and type, among others. Until now, there is paucity of rele-
vant information about the quality attributes of extracted
essential oil obtained from the different varieties of garden
cress seeds specifically cultivated in Ethiopia. Supplement-
ing the existing information, therefore, this current work
investigated the physiochemical properties, lipid break-
down, B-carotenoids, tocopherols, and vitamins (A and C)
as well as amino and fatty acid profiles of Soxhlet extracted
oil obtained from five different garden cress seed (Lepidi-
um sativum) genotypes in Ethiopia.

2 Materials and Methods
Figure 1 shows a schematic overview of the experimen-
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tal program depicting the major stages, from the identifica-
tion of sample location across the regions of Ethiopia, col-
lection of five different genotypes of garden cress,
packaging and storage, to the analytical methods. All
chemicals and reagents used were of analytical grade stan-
dard. Specifically, the five different genotypes of garden
cress (L. sativum L.), namely CG8, CG7, CG17, CG4, and
207910, given their availability (during the 2020 harvest
season), were collected across the Oromia, Amhara, Tigray,
as well as Southern Nations, Nationalities, and Peoples’
(SNNP)regions of Ethiopia. Table 1 describes the garden
cress seed genotypes. After harvest, the seeds packed into
plastic net bag/lot of approximately 2 kg weight per geno-
type were transported to Wollo University (Ethiopia),
where there were kept in cold room (4-8C ) until required.

Extract preparation required about 100 g of garden cress
(L. sativum L.)seed sample, which were cleaned with dis-
tilled water, air dried, ground by mortar and pestle, and
subsequently sieved into particle size (1.8 mm), prior to
storage in plastic containers. Next, Soxhlet extraction of
the oil followed steps described by Schuten et al. 2with
slight modifications. Prepared sample (50 g)of ground
garden cress seed were submitted to extraction chamber,
which used hexane (200 mL) as a solvent. A rotary evapora-
tor under vacuum at 65C was employed to separate the
solvent and oil mixture, after which the obtained oil was
stored at —20C until required. Analytical measurements
involved the determinations of physiochemical (proximate
composition, extraction yield, kinematic viscosity, refrac-
tive index, specific gravity, pH value and boiling point)
properties, lipid breakdown (iodine, peroxide and saponifi-
cation values) , B-carotenoids, tocopherols, and vitamins (A
and C), as well as amino and fatty acid profiles.

Proximate determinations of ash, carbohydrate, crude
protein, crude fat, crude fibre, and moisture contents of
garden cress seed followed the AOAC method® with slight
modifications where deemed appropriate. Ash determina-
tion utilised the muffle furnace at 600C for 3 h, whereas
crude protein determination employed the Kjeldahl diges-
tion with the protein content calculated by correction
factor (% N x6.25). Crude fat determination utilised the
Soxhlet apparatus, which required about 16 h extraction
time after which evaporation at 70C helped to remove the
remaining solvent. Moisture determination was performed

by oven at 110C to a constant weight. Total carbohydrate
(COH)was calculated by difference method. To establish
the crude fibre, fresh oil sample (2 g) had to be subjected to
diluted H,S0,, boiled (30 min), filtered, pre-heated with
150 mL KOH, drops of octanol added, then boiling for 30
min, followed by filtering. Using cold extraction unit,
acetone helped to wash the sample, then drying (130T for
1 h), followed by ashing using furnace at 500C. With the
resultant ash weighed, the percentage crude fibre was de-
termined.

After Soxhlet extraction had been performed, the ex-
traction yield of oil from garden cress seed was achieved,
and expressed as a percentage. Kinematic viscosity re-
quired 35 mL sample of oil inserted into the viscometer's
sample holder, and its sensor immersed therein, after
which at a temperature of 20C, the dynamic viscosity dis-
played on the screen’”. The kinematic viscosity was calcu-
lated using the equation 1 below:

Kinematic viscosity =
dynamic viscosity of the sample
Density of the sample

(Eqn. 1)

Refractive index of garden cress seed oil was determined
using a refractometer at 25C. After, the specific gravity
was determined via the density bottle method™ with slight
modifications. A washed, dried and weighed density bottle
was filled with the oil sample and placed in a water bath for
a temperature of 25C . The weight of the oil was recorded
after which the bottle was emptied, washed and dried
again before refilling with water maintained at a tempera-
ture of 25C, the weight of water recorded, and specific
gravity calculated.

Boiling point and pH of garden cress seed oil were deter-
mined by AOAC method?”. Whereas the pH electrode was
standardised with a buffer, the boiling point of garden cress
seed oil (25 mL)was measured by inserting the thermome-
ter, and data read out as boiling started.

Saponification value of garden seed oil was determined
by method of Ogungbenle and Afolayanm with slight modi-
fications. About 2 g of oil were mixed with 25 mL of etha-
noic potassium hydroxide (0.1 M), allowed to boil for about
1 h with gentle/regular swirling at 5 min intervals. A drop
of phenolphthalein indicator was added, followed by titra-

Table 1 Description of garden cress seed genotypes used for the study.

No Genotypes Regional State Zone District/Location
1 CGS8 Oromia Jimma Limu Seka
2 CG7 Ambhara South Wollo Debresina
3 CG17 SNNP North Omo Basketo
4 CG4 Oromia Bale Agarfa
5 207910 Tigray Central Tigray Adwa
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tion with 0.5 M HCI, to achieve endpoint. The same proce-
dure was followed for the blank (that is, without the oil).
The saponification value (SV)is calculated using the equa-
tion 2 below:

(Eqn. 2)

N(VO-V1
Saponification value (SV) =56.1 x %

where: VO =volume of HCI solution used for the blank test,
V1 =volume of HCI solution for the determination, N =
actual molarity of HCI used, using 56.11 value as the mo-
lecular weight of KOH, and m =mass of a sample.

Peroxide value of garden seed oil followed the method of
Ogungbenle and Afolayan23> with slight modifications.
Approx. 1 g of oil and 30 mL of chloroform were mixed,
and saturated potassium iodide solution (20 mL)added for
titration, and 0.5 mL starch indicator solution. Titration
with 0.02 M sodium thiosulphate solution followed until the
dark blue color disappeared. Blank test was conducted in
parallel under identical conditions. Peroxide value ex-
pressed in millimoles of active oxygen per kilogram (mEq.
0,/kg) was calculated using the equation 3 below:

. (TB-TS) XN

Peroxide value = Weigh to fsample oil x100 (Eqn.3)
where: N =molarity of thiosulphate, T'S =volume of thio-
sulphate used in the sample test, and TB = volume of thio-
sulphate used in the blank.

Todine value of garden cress seed oil followed the
method of Boukhatem et al.** with slight modifications.
Approx. 0.1 g garden cress seed oil was dissolved in 10 mL
of chloroform. Then 25 mL of iodine bromide solution was
added and allowed to stand for 30 min in dark. After that,
30 mL of 1 N potassium iodide and 100 mL of distilled
water were added, and titrated with 0.1 N sodium thiosul-
phate with constant swirling. When the iodine color
became quite pale, 1 mL of 1% starch solution was added
and the titration was continued until the blue color was
discharged. A blank test was also carried out parallel under
identical conditions. The iodine value was calculated using
the equation 4 below:

Todine value = 12.69 X %

(Eqgn. 4)
where: W is the weight of the sample, V1 is the number of
mL of thiosulphate consumed by the blank; and V2 is the
number of mL of thiosulphate consumed by the test
sample.

The AOAC method®” with slight modifications was used
to determine the B-carotenoids, tocopherols, and vitamins
of garden cress seed oil. For the B-carotene, a mix with
aqueous solution (containing B-carotene) were submitted to
UV-VIS Spectrophotometer Model 6305 (Bibby Scientific
Ltd, Stone, UK), and the absorbance read at a wavelength
of 450 nm. For the tocopherols, vitamins A and C, the
HPLC (L-6200 intelligent pump, AS-2000A autosampler,
and L-5025 column thermostat) system equipped with an
UV/VIS and fluorescence detector.

4

Consistent with previously published methods® *” with

some modifications was used to determine the amino acid
profile of garden cress seed oil. The Hewlett Packard Ami-
noQuant II system was used, equipped with temperature
controlled compartment, variable volume injector, and an
autosampler. The AminoQuant that analysed the peptides
and proteins operated by pre-column derivatization of hy-
drolyzed samples with o-phthalaldehyde (OPA), as well as
9-fluoromethyl-chloroformate (FMOC) . A known amount of
essential oil was mixed with internal standards (norvaline
and sarcosine)in a vacuum concentrator and subjected to
vapor phase hydrolysis by 6 N HCl at 110C for 24 h under
argon atmosphere in phenol. This was reconstituted subse-
quently in borate buffer, and thereafter, transferred to the
AminoQuant auto-sampler for automated derivatization/
loading. A total of 17 naturally occurring amino acids were
identified. The derivatised amino acids has been eluted
from a reversed-phase column (20 cm X 2.1 mm) (Hewlett-
Packard Amino Acid Analysis column) by simple linear gra-
dient. In addition, the analytical column has been guarded
with a 2 cm %X 2.1 mm (guard) column. A UV-vis diode-array
detector helped to detect the primary amino acids at a
wavelength of 338 nm (reference at 390 nm), and the sec-
ondary amino acids at a wavelength of 262 nm (reference
at 324 nm).

The method described by Ogungbenle and Afolayan® )
with modification was used to determine the fatty acid
profile of garden cress seed oil, conducted in the context
of fatty acid methyl esters (FAMEs)via gas chromatograph
(GC). The FAMEs have been prepared by the methylation/
saponification with sodium methylate, consistent with the
European regulations (EEC 2568/91). The chromatograph-
ic analysis employed Perkin-Elmer Clarus 500 gas chro-
matograph, equipped with 30 mx 0.25 mm X 0.25 pm film
thickness HP INNOWax, coupled with a flame ionization
detector (FID) and column temperature of 210C. Both the
injector as well as detector were eventually maintained at
temperatures between 230 and 250, respectively. The
carrier gas was nitrogen, and volume injection was 1 pL
with a split ratio of 100:1. The first ramping was at 127C/
min, which lasted for 15 min, and maintained for 2 min.
The second ramping was at 15C/min, which lasted for 5
min, and maintained for 8 min. The retention times have
been verified against standard compounds.

Minitab software package (version 18) (Minitab Ltd.,
Coventry CV3 2TE, United Kingdom)was used to run the
data analysis. The resultant data, from triplicate determi-
nations given to analysis of variance (ANOVA), were ex-
pressed as the mean = standard deviation. Probability level
of statistical significance was set at p<0.05(95% confi-
dence).
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3 Results and Discussion

Table 2 shows the proximate composition of five geno-
types of garden cress seed (CG8, CG7, CG17, CG4, and
207910). The moisture contents ranged from 3.1 +0.4%
(genotype CGT7)to 4.2+0.3% (genotype 207910)with no
statistical difference (p>0.05). More so, seeds with a low
moisture content would provide improved stability and
shelf life® . The amount of oil extracted from the garden
cress ranged from 19.8 = 0.4% (genotype 207910)to 27.2 *
0.3% (genotype CG17), with significant differences (p <
0.05), which somewhat agree with data of Diwakar et al. v
Moreover, the crude protein ranged from 22.1 *0.8% (gen-
otype 207910)to 28.4*0.7% (genotype CGS8), with geno-
types CG7, CG17, CG4 and 207910 resembling one another
(p>0.05), except CG8 being significantly higher (p <
0.05). The presence of protein content depicts amino acid
as major abundant compounds”). The crude fiber obtained
from five genotypes of garden cress seed ranged from 8.1
+0.5% (genotype CG17)to 12.5+0.8% (genotype CG4),
with those of CG4, CG7 and CGS8 resembling (p >0.05), and
the others significantly lower (p <0.05). With respect to
ash contents, genotypes CG7 and 207910 obtained signifi-
cantly higher (p<0.05)values compared to the others

(CG8, CG17 and CG4)resembled (p>0.05) one another.
The total carbohydrate ranged from 28.6 + 1.4% (genotype
CG8)to 37.3+0.5% (genotype 207910) with significant (p
<0.05) differences between them. The crude fiber, ash and
total carbohydrate values of garden cress seed herein seem
to compete well with data of Al-Jasass et al. 0

Table 3 shows the extraction yield, kinematic viscosity,
specific gravity, refractive index, lipid breakdown, and
boiling point of the extracted oil from five garden cress
seed genotypes. Extraction yield ranged from 18.5+1.1%
(genotype 207910 =least extraction yield)to 23.4 +0.8%
(genotype CG17 =peak extraction yield) with significant (p
<0.05) differences among them. Kinematic viscosity ob-
tained at constant extraction temperature ranged from
52.10=0.26 m?/s(genotype 207910 least viscosity)to 58.8
+0.6 m*/s (genotype CG17=peak viscosity), with the gen-
otype CG17 significantly higher (p <0.05)than others (gen-
otypes CG7, CG8, CG4, and 207910) . Both refractive index
and specific gravity seemed not to differ considerably (p <
0.05), with refractive index ranging from 1.2 =0.0(geno-
type 207910 = least refractive index)to 1.5=0.0(genotype
CG17 =peak refractive index), and specific gravity ranging
from 0.8 *0.0 g/mL (genotype 207910 =least specific

Table 2 Proximate composition of five genotypes of garden cress seed (CG8, CG7, CG17, CG4, and 207910).

Genotypes Moisture (%) Oil (%) Protein (%) Crude fiber (%) Ash (%) COH (%)
CG8 3.5%0.7° 229+1.7 28.5+0.7 11.6+1.9° 49+04° 28.6+1.4°
CG7 3.1£04 20.8+1.1% 23.8%0.9° 11.6%1.4° 7.1£0.8 33.6+0.3
CG17 4.0%04° 27.2+0.3° 22.5%0.8" 8.1£0.5" 48%0.5° 33.5+0.8"
CG4 3.1£0.3° 26.9+0.7° 23704 12.5%0.8° 42%0.5° 29.5+0.8°
207910 42+03" 19.8+0.4° 22.1%0.8" 9.4+0.4" 7.1%0.3° 37.3+0.5°

COH= Total carbohydrate; Data are expressed as the mean * standard deviation;
Values in the same column having different letters differ significantly (p < 0.05).

Table 3 Extraction yield, kinematic viscosity, specific gravity, refractive index, lipid breakdown, and boiling point
of extracted oil from five garden cress seed genotypes.

Garden cress seed genotypes

Attributes
CG8 CG7 CG17 CG4 207910
Extraction yield (%) 20.5+0.8" 193+1.1% 23.4%0.8" 21.5£0.7° 185+1.1°
Kinematic viscosity (m’/s) 53.7£0.6° 53.5%0.6° 58.8%0.6" 554+(.5° 52.1%0.3¢
Specific gravity (g/mL) 0.9%0.1" 0.8%0.0" 1.0+0.1° 0.9£0.0" 0.8%0.0°
Refractive index at 25C 1.4%0.0° 13%0.0" 1.5%0.0" 1.4%0.0° 1.2%0.0°
Saponification value (mg KOH/g) 1743 +2.1% 173.1£1.2° 182.3+£2.2° 178.6 £2.0® 171.2£1.9°
Todine value (mg iodine/100 g) 129.3+3.8" 120.7+2.5° 136.0 =3.0" 132.7+2.5" 111.7+3.1°¢
pH value 6.5£0.2" 6.7%0.3" 7.0£0.2° 6.4%0.3% 6.1=0.3
Peroxide value (mEq. O,/kg) 3.5+0.2¢ 3.8+0.1™ 49+0.3" 42+02° 3.2+0.1°
Boiling point (T) 173.1+1.0° 169.2+0.8 175.9+0.4" 173.7%0.8" 1672+2.3°

Data are expressed as the mean * standard deviation; values in the same row having different letters differ significantly

(» <0.05).
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gravity)to 1.0%=0.1 g/mL (genotype CG17 =peak specific
gravity). In addition to depicting the degree of saturation
and presence of unusual hydroxyl components/groups, the
refractive index provides useful information about the oil
purity, where the peak value would signal spoilage due to
oxidation". The pH value ranged from 6.1 0.3 (genotype
207910 =least pH)to 7.0 0.2 (genotype CG17 =peak pH),
which is acidic. Oil with a pH value below seven is consid-
ered as preferred for healthy hair/skin®" .

The iodine values ranged from 111.7 £3.1 mg iodine/100
g(genotype 207910 =least iodine value)to 136.0%3.0 mg
iodine/100 g(genotype CG17 =peak iodine value). When
the iodine value is high, there is increased unsaturation,
which would help to lengthen the shelf life” 2", which
connotes positives for the CG17 genotype. Moreover, the
peroxide values at CG8, CG7, and 207910 respectively
appear low, with 3.6 0.2, 3.8%0.1, and 3.2*0.1 mEq. O,/
kg, which might suggest increased stability to oxidative
degradationgg), compared to higher peroxide values at gen-
otypes CG4 (4.2 +0.2 mEq. Oy/kg)and CG17(4.9+0.3 mEq.
0,/kg) . Saponification values ranged from 171.2*1.9 mg
KOH/g (genotype 207910 =least saponification value)to
182.3+2.2 mg KOH/g (genotype CG17 =peak saponifica-
tion value)with significant differences(p <0.05)among
them. Elsewhere, varied saponification values in garden
cress (L. sativum L.)and Lannea kerstingii seed oil re-
spectively from 174.0 to 182.2 mg KOH/g, as well as 189.7
mg KOH/g, have been reportedl’34>. High saponification
value signals an oil with a greater proportion of low molec-
ular weight fatty acids ™.

Table 4 shows the B-carotenoids, tocopherols, and vita-
mins A and C values of the extracted oil from five garden
cress genotypes. Besides B-carotene content ranging from
3.2%0.0 mg/100 g(genotype 207910 =least B-carotene
content)and 4.6 0.0 mg/100 g(genotype CG17=peak
B-carotene content), the resembling (p>>0.05) three CGS,
CG7, and CG4 genotypes appeared significantly higher (p
<0.05)than CG17 and 207910 genotypes. The tocopherols
varied from 122.6 0.0 mg/100 g(genotype CGT7 = least to-
copherol content)to 133.7 +0.0 mg/100 g(genotype CG17
=peak tocopherol content), with significant differences (p

<0.05) among them. Besides tocopherol content of garden
cress seed oil herein agreeing with data reported by Singh
and Paswan”, a much higher tocopherol content(about
578.6 mg/kg) had been reported elsewhere’ . Whereas
vitamin A ranged from 0.2 = 0.0 mg/100 g (genotype 207910
=least vitamin A content)to 0.4 =0.0 mg/100 g(genotype
CG17=peak vitamin A content), the vitamin C ranged
from 50.2 * 0.0 mg/100 g(genotype 207910 =least vitamin
C content)to 73.1=1.7 mg/100 g(genotype CG7=peak
vitamin C content) . The vitamin C contents of garden cress
oil from Dadas (54 mg/100 g)and Izmir species (74 mg/100
g) %) appear to concur with those of the current study. The
presence of B-carotenoids, tocopherols, and vitamins A and
C in the garden cress seed oil would make it useful for
healthy and smooth skinm_‘(m), given its capacity to improve
(skin) water retention’” . Additionally, vitamin C can help
alleviate hair loss associated with iron deficiencym.

Table 5 shows the amino acid profile of the extracted oil
from garden cress seed of different genotypes. Specifically,
there were nine essential amino acids (namely: histidine,
arginine, methionine, phenyl alanine, valine, isoleucine,
lysine, threonine and leucine), and seven non-essential
amino acids (namely: tyrosine, alanine, serine, glutamine,
asparagin, proline and glycine). Among the non-essential
amino acids, both glutamine and asparagine appeared as
the major abundant compounds, whereas among the es-
sential amino acids, the leucine, valine, and lysine appeared
the major abundant compounds™ *" » The considerable
presence of amino acids in garden cress seed oils makes it
promising for cosmetic formulations, hair conditioning/skin
agents, etc®. Table 6 shows the fatty acid profile of ex-
tracted oil from garden cress seed of different genotypes.
On the one hand, both myristic and arachidonic acid ap-
peared as the least abundant of saturated and unsaturated
fatty acids, respectively. On the other hand, both linoleic
and oleic appeared as the most abundant of unsaturated
fatty acids, whereas both palmitic and stearic were the
most abundant of saturated fatty acids, in agreement with
data reported by Moser et al. 2 Elsewhere, linoleic acid
has been considered as a predominant fatty acid in black

cumin, fenugreek, black pepper, and clove seed oils™ .

Table 4 B-carotenoids, tocopherols, and vitamins (A and C) (reported in mg/100 g) of oil
extracted from five garden cress seed genotypes.

Parameters Garden cress seed genotypes

(mg/100 g) CG8 CG7 CG17 CG4 207910
B-Carotenoids 42%0.0° 42%0.0° 46%0.0" 4.0%0.0° 3.2£0.0°
Tocopherols 126.7+0.0° 122.6+0.0° 133.7£0.0° 127.4£0.0° 130.4+0.0°
Vitamin A 0.4%0.0" 0.3%0.0° 0.4%0.0" 03%0.0° 0.2£0.0°
Vitamin C 67.3%1.8" RS WA 54.6+0.9 62.0%0.8° 50.2%0.0°

Data are expressed as the mean * standard deviation; values in the same row having different letters

differ significantly (p < 0.05).
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Table 5 Amino acid profile (reported in g/100 g)of oil extracted from five garden cress seed different

genotypes.
Ami d Garden cress seed genotypes
mino aci

CG8 CG7 CG17 CG4 207910
Essential amino acid
Histidine 3.5+0.3° 3.9+0.1° 27+02° 4.1+0.1° 3.6+0.5°
Arginine 45%0.1° 3.6+0.3° 6.9+0.1° 55+02° 4.5+0.3°
Methionine 0.9 +0.0" 0.5+0.1% 1.0=0.1° 0.8+0.3" 0.3+0.1°
Phenylalanine 54%x0.1° 55+02% 5.8+0.2° 44%02° 52%0.1°
Valine 83+0.2° 6.6+0.2° 5.8+0.3° 6.8+0.3" 5.8+0.1°
Isoleucine 5.0+0.1° 43+02° 5.1+0.1° 3.8+0.2° 45+02°
Lysine 6.6+0.1° 59+0.1° 6.4+0.3" 6.4+0.1° 59+0.1°
Threonine 23+0.1¢ 3.9+0.1° 44+0.1° 3.3+0.1° 3.7+0.1°
Leucine 82+0.2° 72+02° 8.4+0.3" 9.1+0.1° 7.9+0.1°
Non-essential amino acid
Tyrosine 28%0.1% 27%0.1° 3.0%0.1° 3.0£0.1° 3.4%0.0"
Alanine 46+0.1° 45+02° 5.1+0.1° 52+0.1° 47+0.1°
Serine 5.1+0.2% 44+02° 48+0.1" 53+0.1° 44+0.1¢
Glutamine 213+1.3° 24.7+0.3" 19.2+0.3¢ 233+04" 22.8+0.8"
Asparagin 10.4+0.4° 12.1+0.2° 9.8%0.3" 9.9%0.3" 9.5£0.1°
Proline 45+0.2° 6.3+0.1° 53+0.7" 3.0+0.1° 6.2+0.2%
Glycine 55%0.1° 52%0.2° 45+0.2° 6.0£0.3" 5.7%0.1°

Data are expressed as the mean *standard deviation; values in the same row having different letters differ

significantly (p < 0.05);

Table 6 Fatty acid profile (reported in g/100 g) of oil extracted from five garden cress seed genotypes.

Fatty acid attributes (g/100 g)

Garden cress seed genotypes

CG8 CG7 CG17 CG4 207910
Linolenic acid (C,sH;,0,) 32.4%0.3° 32.7%0.1° 33.9%0.1° 33.3%0.3° 322%0.1°
Oleic acid (C};H;;COOH) 28.9%0.1° 29.9+0.1° 30.1£0.1° 293%0.1° 293%0.1°
Eicosanoic acid (CyH;50,) 12.8+0.4° 113£0.1° 9.2+0.1° 13.00.1° 122+0.1°
Linoleic acid (C,,H;, COOH) 8.6+0.5° 10.1+0.1° 10.4%0.1° 9.4+0.1° 93+0.1°
Palmitic acid (C,sH;, COOH) 9.7+0.4° 9.9+0.1° 8.7%0.1° 8.4+0.1° 92+0.1°
Arachidonic acid (C,yH;, COOH) 33%0.3° 33%0.1° 4002 2.5+0.1° 32%0.1°
Stearic acid (C,;H;;COOH) 3.1%0.1° 2.0£0.0° 2.1+0.1° 32+0.1° 3.0£0.0°
Palmitoleic acid (C,sH,,COOH) 0.9=0.1° 0.4%0.0° 1.0=0.1° 0.4%0.1° 0.5%0.0°
Myristic acid (C,,H,40,) 02%0.0° 0.4%0.1" 0.4%0.4° 0.2%0.0° 02%0.1°

Data are expressed as the mean * standard deviation; values in the same row having different letters differ significantly

(p < 0.05).

In fact, the presence of arachidonic acid (C,yH; COOH),
stearic acid(C,;H;;COOH), palmitoleic acid (C,;H,,COOH),
palmitic acid (C,sH,;, COOH), linoleic (C,;H;,COOH) and oleic
acid (C,;Hs;COOH) acids in the garden cress seed oil herein
makes this product very promising for the cosmetic indus-
try™ 0 Extracted oils with high concentration of oleic and

linoleic acids would help in keeping the skin calm, nour-
ished and moisturized'” . Additionally, the abundance of
such fatty acids helps to stimulate hair growth, maintain
healthy scalp conditions, and control water loss from hair
to keep it soft and pliable“g),

In conclusion, the garden cress seeds would be of benefi-
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cial health resource given its demonstrated considerable
nutrients. Moreover, despite the obtained differing peak
and least proximate aspects of seeds, the (extracted)
garden cress seed oil produced promising extraction yield,
kinematic viscosity, refractive index, specific gravity, pH,
and boiling point, lipid breakdown, B-carotenoids, tocoph-
erols, and vitamins, as well as amino/fatty acid profiles. Dif-
ferences in various tested parameters that occurred across
garden cress seed genotypes could be due to such factors
like cultivation methods, soil types, environmental condi-
tions, and genotypic aspects. Additionally, the presence of
arachidonic, stearic, palmitoleic, palmitic, linolenic and
oleic acids in the garden cress seed oil of this study sug-
gests it with high promise for the cosmetic industry.
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