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Abstract

In the present study, bitter dry beans of lupine seeds (Lupinus termis L.) cultivar Giza-1, and powder of turmeric rhizomes,
(Curcuma longa L.,), and grains of yellow corn (Zea mays L.) cultivar Giza-368 were used to prepare three tercumin
capsules. Chemical composition and elementary analysis of all capsules and their sources were done. The tercumin capsules
composed from three portions, the first one, is fine powdered lupine seeds (FPLS), the second portion is turmeric powdered
(TP) and the third one is the grain husks of yellow corn (GHYC). Generally, these data " that the three chosen crops studied
here are good, complementary and inexpensive sources for composed capsules. While the crude protein (6.69 -34.15 %) and
lipids (3.82-11.07%) and TSS (21.16-25.32%). From obtained, results turmeric rhizomes contain the highest content of
lutein, zeaxanthin, B-cryptoxanthin and B-carotene followed by bitter lupines Giza-1, and husks of yellow corn grain.
Lupine seeds, turmeric rhizomes and yellow corn grains contain large quantities of carotenoid pigments, which can be used
as dietary supplements or as safe food additives. Results of carotenoid levels in three tercumin capsules show that lutein,
zeaxanthin, B-cryptoxanthin and B-carotene content in tercumin capsule-2 are higher than those determined in tercumin
capsule-3 and tercumin capsule-1. TPCs in both tercumin capsules and their sources tercumin capsules ranged from 2.18 to
29.48 mg/100g. TPCs in the yellow corn grains are higher than those found in the bitter lupine seeds Giza-1 (2.185
mg/100g) and turmeric rhizomes. TPCs concentrations in the tercumin capsules-3 are higher than those found in the
tercumin capsules-1 and tercumin capsules-2. The levels of TPCs in the tercumin capsules-1, capsules-2 and capsules-3 are
20.1, 25.63 and 29.480 mg/100g respectively. Total flavonoid contents in tercumin capsules and their sources were assayed
and the results indicate that turmeric powdered contained the highest level 4.97 mg/100 g CE followed by grain husks of
yellow corn (GHYC) and the lowest level (1.396) was found in the powder of lupine seed Giza-1.The results also showed
that tercumin capsule-3 contain the highest concentration (5.142) of TFs followed by tercumin capsule-land tercumin
capsule-2 contain the lowest concentration. These results showed that total alkaloids in turmeric rhizomes (1.82%) are
higher than those determined in yellow corn grains (1.203%). The levels of TAs in turmeric rhizomes are always higher
than those determined in yellow corn grains.
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1. Introduction

The price of medication is becoming
terrible extensive and it will be
unavailable during the coming decades
and for these reasons, we have to find
alternative  solutions. The authors
introduce an acceptable alternative is
called tercumin capsules targeting
diabetic patients. The tercumin capsules
composed from three portions, the first
one, is fine powdered lupine seeds
(FPLS), the second portion is turmeric
powdered (TP) and the third one is the
grain husks of yellow corn (GHYC).
Lupines termis, a member of the
Leguminosae family was claimed as anti-
diabetic plant (Newairy et al., 2002). The
anti-diabetic effect of plant extracts could
be linked to stimulation B cells-based
insulin  secretion or insulin action
(Salimifar et al., 2013). Lupine is a
leguminous seed used to prepare food
supplements or foods (Lucas et al., 2015).
Turmeric (Curcumin longa) belongs to
the genus Curcuma, a member of ginger
family, Zingberaceae (Wickenberg et al.,
2010; Yue et al., 2010). Curcumin
ameliorated Insulin  resistance, the
metabolic derangements recorded in
obesity and diabetes, and decreased lipid
peroxidation in the diabetic status (Al-
Saud, 2020).The primary colouring
pigment of turmeric i.e., curcumin is used
as a food color in spices, mustard, cheese,
potato flakes, cereals, pickles, soups,
yogurt, ice creams, etc., in Asiatic and
Western cuisines. Studies have indicated
that turmeric is non-toxic to humans even
upon taking 8000 mg/day taken
continuously (Cheng et al., 2001).
Curcumin powder, an extract of turmeric

rhizomes, was the most active component
of spice turmeric (an essential component
of curry powder), which makes 2-5% of
turmeric spice (Shishir et al., 2005). A
mixture of turmeric powder and lime has
been used as a household remedy to treat
inflammation and assist in wound healing
(Akbik et al., 2014). Turmeric is a
rhizomatous medicinal perennial plant
(Curcuma longa) and has a rich history of
being used in Asian countries, such as
China and South East Asia (Kocaadam
and Sanlier, 2017). Previous studies have
shown that the maize kernel contains
anthocyanins, phenolic acids (e.g. p-

coumaric acid, vanillic acid and
procatechuic acid) and flavonoids (e.g.
quercetin and hesperidin)

(Thiraphatthanavong et al., 2014). It has
been reported in the literature that
phenolics of the maize kernel have OH
radical scavenging and o -glucosidase
inhibition activities (Nile and Park, 2014).
Corn kernels (yellow) were previously
reported to contain high levels of lutein
and zeaxanthin (Hao et al., 2005;
Humphries and Khachik, 2003; Moros et
al., 2002). Lutein and zeaxanthin have
been shown to prevent age related
macular degeneration (Mozaffarieh, et al.,
2003). The macular pigment carotenoids
(MP), lutein, zeaxanthin, and meso-
zeaxanthin are widely recommended as
dietary supplements for the prevention of
visual loss from age-related macular
degeneration (AMD) and other ocular
diseases, but the basic and clinical science
supporting such recommendations s
underappreciated by clinicians and vision
scientists. The main objectives of the
present investigation were: (1) To prepare
different ~ Tercumin  capsules  as
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alternatives, (2) to evaluate the
phytochemical  constituents, (3) to
evaluate the levels of carotenoids in the
composed capsules and their sources, (4)
to maximize the usefulness of field crops.

2. Materials and methods
2.1 Samples

In the present work, bitter dry beans of
lupine seeds (Lupinus termis L.) cultivar
Giza-1 were provided from Agricultural
Research Centre, Giza, Egypt. Powder of
turmeric rhizomes, (Curcuma longa L.,),
was purchased from the local market.
Grains of the yellow corn (Zea mays L.,)
cultivar Giza-368 was provided from
Sids station, Agricultural Research
Centre, Giza, Egypt.

2.2 Preparation of tercumin capsules

The tercumin capsules composed from
three portions, the first one, is fine
powdered lupine seeds (FPLS), the
second portion is turmeric powdered
(TP) and the third one is the grain husks
of yellow corn (GHYC). In the present
work, three capsules were prepared as
follows: First capsule was prepared by
mixing, 50% of FPLS + 25% TP + 25%
GHYC), all portions were mixed, sieved
and analyzed. Second capsule was
prepared by mixing, 25% of FPLS + 50%
TP + 25% GHYC), all portions were
mixed sieved and analyzed. Third
capsule was prepared by mixing,
(33.33% FPLS + 33.33% TP + 33.33%

GHYC) all portions were mixed sieved
and analyzed.

2.3 Approximate analysis

Chemical composition of FPLS, TP,
GHYC and the three capsules were
carried out according to official methods
of the Association of Official Analytical
Chemists (AOAC, 2000). All
determinations were performed in
triplicates and means will be reported.
Determination of dry matter (DM) and
total ash content (TAC %) were
determined according to the official
method (AOAC, 2000).

2.4 Elementary analysis of samples

All elements except (Na, K, and P) were
determined according to the official
method (AOAC, 2000), using the ICPES
(Inductively Coupled Plasma Emission
Spectrometer) (type ICAP 6200), Na and
K were determined by flame photometer
and Phosphorus was determined using
the Spectrophotometer using flame
photomrssi. All determinations were
done in Faculty of Agriculture, Assuit
University, Assuit, Egypt. Crude lipids
were determined according to the
(AOAC, 1984). The Kjeldahl procedure
was used to determine the total nitrogen
content according to the (AOAC, 1984).
The crude protein was then calculated by
multiplying nitrogen content by 6.25 and
5.75 as a factor for lupine seeds and corn
grains respectively.
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2.5 Extraction and determination of total
soluble sugars

Extraction and determination of total
soluble sugars (TSS) content was
determined using the phenol-sulphuric
acid method according to Dubois et al.
(1956).

2.6 Determination of total
sugars

reducing

Determination of total reducing sugars
(TRS) was extracted and determined
according to the method described by
Miller (1959). The difference between
the percentage of total soluble sugars and
total reducing sugars was taken as the
percentage of non-reducing sugars.

2.7 Determination of vitamin C (L —
ascorbic acid)

The indophenol method (2,6-
dichlorophenol indophenol) as modified
by Mondy and Ponnampalam (1986),
was used for determination of L-ascorbic
acid concentration.

2.8 Determination of total carotenoids
content

Carotenoids content in samples were
extracted by first placing one g flour in a
glass, adding 50 ml acetone and agitating
for 12 h to extract the pigments. Total
Carotenoid contents were determined
according to Saric et al. (1967).

2.9 Extraction and determination of total
phenolic compounds (TPCs)

The concentrations of extraction and
determination  of  total  phenolic
compounds (TPCs) in the methanolic
extracts were determined by the method
described by Singleton and Rossi (1965)
with some modifications. One milliliter
of sample was mixed with 1 ml of Folin
and Ciocateu s phenol reagent. The total
flavonoid content was determined as
catechin  equivalent (CE) (6.25-
200ug/mL) and was expressed as g of
CE/100 g according to the method
described by Zhishen et al. (1999).

2.10 Determination of total alkaloids

Determination of alkaloid content was
done by the alkaline precipitation
gravimetric  method  described by
Harborne (1973). Alkaloid content was
calculated and expressed as a percentage
of the weight of sample analyzed. The
absorbance was at 565 nm against a
blank.

2.11 Statistical analysis

The obtained data was present as the
mean + SD for each correlation was
calculated using  Microsoft  Excel
according to Gomez and Gomez (1984).

3. Results and Discussion

3.1 Biochemical evaluation of capsule
sources

3.1.1 Dry rhizomes and seeds
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The chemical composition of dry seeds,
grains and rhizomes is undertaken
including ten chemical constituents and
the results are given in Table (1). The dry
matter (DM) present in rhizomes and
seeds was assayed in order to evaluate
storageability of product and the quality
of the grains in comparison to standard
values found in the literature. The dry
matter values obtained in the present
study ranged from 88.27 to 93.11% with
90.7% as average. Moisture percentage
in the corn grain directly influences the
germination and deterioration processes,
therefore, keeping the water content at
low levels, both difficult the embryo
germination as well as blunts seed attack
by fungi and other microorganisms (Silva
et al., 2000). These data show that bitter
lupine seeds contain the higher crude
protein level (34.15%) in lupine cultivar
Giza-1 and lower levels were reported in
the yellow corn grains (9.70 %), and
powder turmeric rhizomes (6.69%). Paes
(2008) reported that the amount of crude
protein in dry corn grains is around 8 to
10%. Bjarnason and Vasal (1992)
indicated that the protein amount present
in corn may vary according to seed type,
being inconstant due to alterations caused
by the presence of mutant genes in seed
endosperm. The Crude lipid in lupine
seeds reached to be 11.07% (Giza-1), the
yellow corn seed (3.99 %), and powder
turmeric rhizomes (3.82%). Crude lipids
in the lupine seed ranged from (3.82 to
11.07 %). The lowest level was reported
for powder turmeric rhizomes and the
highest one was found in the seed of

Giza-1 bitter lupine. The obtained results
indicated that the lupine seeds contained
higher protein levels, such results are
close to those reported for soybean seeds
by Abdel-Raheem et al. (2016). The
seeds of lupine cultivars have been used
with increasing frequency as a source of
proteins replacing proteins of animal
origin or soybean in feed compounds. It
contains 33-40% crude protein, 5-13%
oil and relatively beneficial amino acids
profile (Pisarikova and Zraly, 2009).
Data found in this study confirmed these
values. The determination of ether extract
in corn is necessary to drive its utilization
in oil production or as animal feed, since
corn oil is more caloric than starch as
described by Mittelmann et al. (2006).
There are also claims that the seeds are
rich in dietary fiber and beneficial
phytochemical components (William,
2000). Results showed that ash average
in all analyzed samples varied from 1.4
to 3.51% (Table 1). Ascheri and Germani
(2004) mentioned that the ash in corn
may vary from 1 to 2%, which was
corroborated in the present study. The
compound of curcumin  contains
carbohydrate (69.4%), protein (6.3%), fat
(5.1%), mineral (3.5%), and moisture
(13.1%) (Prasad et al., 2014). Evidences
accumulating suggest that curcumin may
regulate lipid metabolism, which plays a
central role in the development of obesity
and its complications (Olojede et al.,
2009). Data showed that the powder
turmeric rhizomes contain higher TSS
level (25.32%) than those reported for
bitter lupine Giza-1, (23.19 %) and the

49



Mahmoud et al. / Archives of Agriculture Sciences Journal 3(3) 45-63, 2020.

yellow corn seed (9.70 %). Results also
showed that concentrations of TSS
ranged from 21.16 to 23.19 % and the
highest level is determined for bitter
lupines (Giza-1) and the lowest one for
yellow corn seeds. Levels of L-ascorbic
acid (vitamin C) are higher in bitter
lupines Giza-1 (10.3 mg /100g) followed
by powder turmeric rhizomes (1.7 mg
/100g) and yellow corn seeds (0.12 mg
/100g). Bitter lupines could be a good
source of vitamin C as shown in the
analysis. L-Ascorbic acid is ideal
antioxidant, which plays a vital role in
protecting the body from infection and
diseases. The human body is not known
to synthesize vitamin C. It is obtained
from  dietary sources or  food
supplements, particularly fruits and

vegetables (Vasudevan et.al 2011). Corn
is an important source of carbohydrates,
proteins and vitamins precursors, as well
as corn has also been reported as some
grain rich in phytochemical compounds
such as carotenoids, anthocyanins and
other flavonoids. Altogether, these
phytochemical substances are named as
phenolic compounds which are obtained
from vegetal and microbial sources and
are been related to high antioxidant
activity (Lopez-Martinez et al., 2009;
Zilic et al., 2012). Generally, these data
indicated that the three chosen crops
studied here are good, complementary
and inexpensive sources for composed
capsules. While the crude protein (6.69-
34.15 %), crude lipids (3.82-11.07%) and
TSS (21.16-25.32%).

Table (1): Analytical data for approximate composition of the some rhizomes

and seeds.
Constituents Lupine seeds Giza-1 Turmeric rhizomes Yellow corn grains (Giza-368)
Dry matter 93.11+1.69 88.27+1.17 90.71+1.27
Total ash content 3.47+0.35 3.51+0.35 1.40+0.14
Crude Fiber 9.37+0.94 5.89+0.59 3.75+0.38
Crude lipids 11.07+£1.11 3.82+0.38 3.99+0.40
Total Nitrogen 5.47+0.55 1.074£0.11 1.55+0.16
Crude Protein 34.15+3.42 6.69+0.67 9.70+0.97
Total soluble sugars 23.19+2.32 25.32+2.53 21.16+2.12
Total reducing sugers 13.03+1.30 11.54+1.15 14.70+1.47
Total norHeducing sugars * 10.16+1.02 13.78+1.38 6.46+0.65
Vitamin (mg /100g) 10£1.0 1.7+0.17 0.12+0.01

*Total non-reducing sugars TNRS was calculated by differences between TSS- TRS, Value+ SD.

3.1.2 Elementary analysis in capsules
and their sources

The results in Table (2) show that the
levels of some elements are higher in
seeds of L. termis L than those found in
turmeric rhizomes and yellow corn
husks. Sodium contents in powder

turmeric rhizomes (2.13%) are higher
than those reported in yellow corn husks
(1.04%), and seeds of lupine bitter Giza-
1 (0.25%). Results also show that Zn ion
concentration reached to be 12.5 and 9.7
mg, in the powder of lupine seed and
capsule-1 respectively. Potassium (K*)
contents in dry lupine seeds, powder
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turmeric rhizomes and yellow corn grains
ranged from 0.63 to 1.25 % and the
highest content was determined in the
powder turmeric rhizomes followed by
seeds of bitter lupine Giza-1 (0.75 %) as
well as the lowest one is found in yellow
corn seeds contains (0.63%). Phosphorus

percent (P %) in powder curcumin
rhizomes (1.52%) are higher than those
reported in all samples and the lowest
one is found in yellow corn seeds (0.29
%). These results are in good agreement
with those reported by Cortes-Gomez et
al. (2005).

Table (2): Elementary analysis of Tercumin capsules and their sources.

Capsule sources Tercumin capsule

Element Bitter Tumei Yellow corn Capsule-1 Capsule-2 Capsule-3
LL_inne TS hu_sks var. |(2FPLS+% TP| (YaFPLS + % TP | (% FPLS + % TP
Giza-1 Giza-368 + % GHYC) + Y% GHYC) + % GHYC)

Cu (mg) 11.2 0.47 10.1 6.63 10 12

Fe (mg) 6.2 2.9 3.2 4.9 8.0 6.7

Li (mg) 1.1 0.9 0.7 1.1 14 15

Zn (mg) 12.5 9.32 7.35 9.7 8.5 8.7

Mn (mg) 9.5 9.8 6.3 6.7 8.6 6.0

Mg (%) 0.72 1.72 1.64 0.63 0.95 0.91

K* (%) 0.75 1.25 0.63 0.89 1.25 0.85

Na (%) 0.25 2.13 1.04 1.07 2.30 1.24

Ca (%) 0.78 1.79 0.33 0.97 1.08 0.71

P (%) 0.75 1.52 0.29 0.89 0.94 0.69

Ca/P ratio 1.040 1.778 1.138 1.090 1.15 1.03

Phosphorus is always found with calcium
in the body, both contributing to the
blood formation and supportive structure
of the body. This led to the concept of
calcium/phosphorus ratio (Ca/P). If the
Ca/P ratio is low, calcium will be low
and there will be high phosphorus intake
which leads to calcium loss in the urine
more than normal. If the Ca/P of any
food is above one that food is considered
"good" and "poor" if the ratio is less than
0.5. A Ca/P ratio above two helps to
increase the absorption of calcium in the
small intestine Mahmoud et al., (2016).
Calcium (0.33-1.79%) makes lupine
seeds, turmeric rhizomes and yellow corn
seeds suitable for bone formation for
children. Potassium is the most abundant
mineral in agricultural products (Audu

and Aremu, 2011). The results of Ca/P
ratio in the studied samples Giza-1,
curcumin  rhizomes and yellow corn
seeds were 1.040, 1.778 and 1.138,
respectively. Our results show that lupine
seeds, turmeric rhizomes and yellow corn
seeds are good sources of many elements
when compared with other legumes such
as soybean (Abdel-Raheem et al., 2016).
Results of elementary analysis of three
tercumin capsules are given in Table (2).
Results show that the tercumin capsule-2
is higher in the following elements Cu,
Fe, Mn, Mg, K, Na, Ca and P% than
those reported the capsule-1 and capsule-
3. These results show that Potassium
(K") contents in tercumin capsule-2
(1.05%) are higher than those determined
in tercumin capsule-1 (0.89%), tercumin
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capsule-3 (0.85%).These results showed
that phosphorus percent (P%) in tercumin
capsule-2 (0.94%) are higher than those
found in both tercumin capsule-1(0.89%)
and much higher than those found in
tercumin capsule-3 (0.62%). Results
showed that Ca/P ratio in tercumin
capsule-2 (1.15%) are higher than those
determined in tercumin capsule-1 and
tercumin capsule-3. The Ca/P ratio in
tercumin capsules and the results are
given in Table (2). The Ca/P ratio
concentrations ranged from 1.03 % to
1.15% and the highest concentration was

determined in tercumin capsule-2 and the
lowest one in tercumin capsule-3.

3.2 Biochemical evaluation of tercumin
capsules

The biochemical evaluation of three
tercumin capsules was determined and
the results are given in Table (3). These
results revealed that tercumin capsule-1
is higher in crude fiber (7.85%), crude
lipid (8.09%), total nitrogen (3.09%),
crude protein (19.31%), and vitamin C
(8.02 mg /100g) than those reported for
tercumin capsule-2 and capsule-3.

Table (3): Analytical data for proximate composition of tercumin capsules.

. Capsule-1 Capsule-2 Capsule-3
Constituents (% FPLS + ¥ TP + % GHYC) | (% FPLS + % TP + % GHY) | (s FPLS + % TP + % GHYC)
Dry matter 91.57+0.84 90.43+0.96 87.27+1.27
Total ash content 2.92+0.30 3.04+0.30 3.51+0.35
Crude fiber 7.85+0.79 6.42+0.64 3.89+0.39
Crude lipid 8.09+0.81 6.53+0.65 5.92+0.59
Total nitrogen 3.09+0.31 2.58+0.26 2.34+0.23
Crude protein 19.31+1.93 16.13+1.61 14.63+1.46
Total soluble sugars 12.26+1.24 12.24+1.24 7.26+0.73
Total reducing sugers 5.65+1.23 11.76+1.18 3.82+0.38
Total norHeducing sugars 6.61+1.23 13.06+1.31 3.44+0.34
Vitamin C mg /100g 8.02+0.8 4.83+0.48 6.09+0.61

*Total non-reducing sugars TNRS was calculated by differences between TSS- TRS, Valuet SD.

The results given in Table (3) indicated
that the highest level of total soluble
sugars (TSS) was found in tercumin
capsule-2 (24.82%) and the lowest
(22.37%) was determined in tercumin
capsule-3. Results also, showed that the
tercumin capsules could be ordered
according to total ash content (TAC)
levels as follows: tercumin capsule-3
(3.51%) > tercumin capsule-2 (3.04%) >
tercumin capsule -1 (2.92%). Data
showed that whole tercumin capsules are
a rich source of macronutrients (i.e.,

Total soluble sugars, protein, crude lipid,
and crude fiber), micronutrients (i.e.,
total ash and vitamin C). Deficiency of
vitamin C results in pain in the joints,
fatigue, muscle weakness, bleeding of
gum, leg rashes, anaemia, haemorrhage,
muscle  ache,  defective  skeletal
calcification which results in scurvy
when prolonged. Turmeric could be a
good source of vitamin C as shown in the
analysis. It is obtained from dietary
sources or food supplements, particularly
fruits and vegetables (Vasudevan et. al.,

52



Mahmoud et al. / Archives of Agriculture Sciences Journal 3(3) 45-63, 2020.

2011).

3.3 Biochemical evaluation for the
carotenoids content in some rhizomes
and seeds

Contents of lutein, zeaxanthin, J-
cryptoxanthin and [-carotene were
determined in lupine seeds, curcumin
rhizomes and yellow corn seeds samples
and the results are shown in Table (4).
From obtained results, curcumin
rhizomes contain the highest content of
lutein, zeaxanthin, B-cryptoxanthin and
B-carotene followed by bitter lupines
Giza-1, and yellow corn seeds. In the
human diet, carotenoids have been shown
to have antioxidant activity which may
help to prevent certain kinds of cancers,
arthritis and atherosclerosis. 3-carotene is

a precursor of vitamin A (retinal) which
is biosynthesized via the action of J-
carotene 15,15'-monooxygenase. There
are nearly 600 carotenoids in nature. In
humans, four carotenoids (B-carotene, o-
carotene, y-carotene, and B-
cryptoxanthin) have vitamin A activity,
and they can be converted to retinal
(Ngkok and Solcha, 1991). Lupine seeds,
curcumin rhizomes and yellow corn
seeds contain large quantities of
carotenoid pigments, which can be used
as dietary supplements or as food
additives. The reference concentration
values for total a-carotene, total
lycopene, and total lutein plus zeaxanthin
are from the medians of the laboratory
means  from  the interlaboratory
comparison exercise (Levenson, et al.,
2000).

Table (4): Analytical data for the carotenoid contents (ng) in rhizomes and seeds.

Fine powdered of lupine

CamgiiieE seeds FPLS var. Giza-1

Turmeric
powdered

Grain husks of yellow corn
GHYC (Giza-368)

Lutein 54387

76092 74402

Zeaxanthin 144252

190335 123053

B-Cryptoxanthin 46095

60924 39273

B-Carotene 153498

202860 130791

Another study reported that yellow corn
contains relatively high carotenoid
content, ranging from 11 to 20 ug/g (Loy
et al., 1987). Carotenoids such as lutein
and zeaxanthin content in white corn are
not affected by drying and milling
(Mamatha et al., 2012). These calibration
curves were used for the quantitation of
lutein, zeaxanthin, B-cryptoxanthin, and
B-carotene in carrot, spinach, and kale
and celery, broccoli, and various tomato

preparations (flakes, granulate, and
powder). Good sources for lutein are
spinach, kale, and broccoli, and sources
for B-carotene are kale, broccoli, spinach,
carrots, and tomatoes. The found values
correlated well with those of the
Nutrition Table published by (Souci, and
Kraut, 1994). It should be noted that the
content of particular items may be
affected by variety, maturity, growing
conditions, the season of the year, and
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which part of the item is consumed. In
general, outer parts of plants contain
higher levels than inner parts.

35 Biochemical evaluation of
carotenoids content in tercumin capsules

Carotenoids levels in three Tercumin
capsules were determined and the results
are given in Table (5). These results
show that Lutein, Zeaxanthin, p-
Cryptoxanthin and B-Carotene content in

epidemiology studies showed that
carotenoids can prevent the development
of some chronic diseases in humans,
including cancers and cardiovascular
diseases, in addition to other biological
activities, including antioxidant activity,
influences on the immune system,
control of cell growth and differentiation
and stimulant effects on gap junction
communication (Wang et al., 2008). Data
show that the Tercumin capsules contain

tercumin capsule-2 are higher than those  diverse carotenoids such as lutein,
determined in tercumin capsule-3 and zeaxanthin, B-cryptoxanthin, and p-
tercumin capsule-1. In literature survey, carotene in (Table 5).

Table (5): Analytical data for the predominant carotenoid content (ng) in tercumin

capsules.

Constituents Capsule-1 Capsule-2 Capsule-3

(% FPLS + ¥ TP + % GHYC) | (¥4 FPLS + % TP + ¥% GHYC) | (% FPLS + % TP + % GHYC)

Lutein 22046.94 34635.78 31380.04

Zeaxanthin 75587.57 102316.12 45403.57

B-Cryptoxanthin 23999.97 32600.85 30376.48

B-Carotene 79948.55 108578.67 101174.34
Lutein and zeaxanthin absorb damaging .

Results showed that TPCs in both

blue light in macular region of the retina,
therefore protecting vision and resulting
in good eye health and besides,
carotenoids have been reported to help
improve visual performance, sleep
quality, and adverse physical symptoms
(Johnson, 2002; Stringham et al. 2017).
Rios et al. (2014) reported that corn grain
color was directly influenced by the
concentration of carotenoids in different
corn varieties, according to their
genotype.

3.6 Levels of secondary metabolites in
tercumin capsules and their sources

3.6.1 Total phenolic compounds TPCs

tercumin capsules and their sources
tercumin capsules ranged from 2.18 to
29.48 mg/100g (Table 6). TPCs in the
yellow corn grains are higher than those
found in the bitter lupine seeds Giza-1
(2.185 mg/100g) and turmeric rhizomes.
Turmeric is an excellent source of
phenolic compounds, ascorbic acid and
carotenoids which have been reported to
show good antioxidant activity (Zhang
and Wang 2001). Kuhnen (2007) found
about 32 to 114 mg/ 100 g of total
phenols in samples of different varieties
of local and commercial corn, showing
that this parameter may fluctuate greatly
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between the analyzed corn seeds.
Bacchett et al. (2013), for example,
found total phenolic content around 115
to 175 mg/ 100 g for different Italian
local corn varieties. In the present study,
we found results from 109 to 180 mg/
100 g of total phenolic compounds in the
varieties evaluated. In this study, it
seemed that, the higher total phenolic
content of plants resulted in higher
antioxidant activity as reported by Shan
et al. (2005) and Wong et al., (2006). In
the present study the mixture of results of
TPCs determined in three different
tercumin capsules are given in Table (6).
These results show that TPCs
concentrations in the tercumin capsules-3
are higher than those found in the
tercumin  capsules-1 and tercumin
capsules-2. The levels of TPCs in the
tercumin capsules-1 (20.1 mg /100g) and
tercumin capsules-2 (25.63 mg /100g)
and tercumin capsules-3 (29.480 mg
/100g).  Phenolic  compounds are
commonly found in both edible and non-
edible plants, and they have been
reported to have multiple biological
effects. Crude extracts of vegetables such
as potato and tomato rich in phenolics are
increasingly of interest in the food
industry because they retard oxidative
degradation of lipids and thereby
improve the quality and nutritional value
of food (Kahkonen et al., 1999; Loliger,
1991). It has been determined that the
chemical structure of curcumin, had
showed antioxidant, antimicrobial, anti-
inflammatory,  anti-angiogenic, anti-
mutagenic, and antiplatelet aggregation

properties (Deogade and Ghate, 2015).

3.6.2 The total flavonoid content in the
capsules and their sources

The total flavonoid content in the
capsules and its own sources was
determined as catechin equivalent (CE)
and was expressed as mg CE/100 g DW.
Total flavonoid contents in tercumin
capsules and their sources were assayed
and the results indicated that turmeric
powdered contained the highest level
497 mg CE /100 g DW followed by
grain husks of yellow corn (GHYC) and
the lowest level (1.396 mg/100g) was
found in the powder of lupine seed Giza-
1.The results also show that tercumin
capsule-3 contain the highest
concentration (5.142 mg CE /100 g DW)
of TFs followed by tercumin capsule-
land tercumin capsule-2 contain the
lowest concentration. Corn husks are
most commonly used to encase foods to
be steamed or baked, imparting a very
light corn flavor. Corn husks can be used
in the presentation of a dish, but are not
edible and should be discarded after use.
The color of seed coats of lupine samples
is a result of TF existence and the roles
of their fractions are antioxidants,
defensive compounds and source of some
glycosides (Duenas et al., 2009). The
higher levels of flavonoids are a positive
indication of plant extracts because the
higher flavonoid content is the higher
antioxidant potential and higher cancer
preventive function (Duenas et al., 2009;
Zhishen et al., 1999). Phuyal et al.
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(2020) reported that the plants contain
polyphenols and flavonoids that act as
free radical scavengers and reduce
oxidative stress and may be an alternative
remedy to cure various harmful human
diseases.

3.6.3 Total alkaloids

Total alkaloids (TAs) in samples of
lupine seed, were determined and the

seeds (1.203%). The levels of TAs in
turmeric rhizomes are always higher than
those determined in yellow corn grains.

Results also showed those curcumin
rhizomes always the highest contents of
the determined secondary metabolites.
One major safety issues of lupines-based
foods is the presence of (QAs), bitter
compounds produced by lupines plants as
a defense mechanism against predators.

results are given in Table (6). These In mammals, quinolizidine alkaloids
results showed that total alkaloids in intoxication is  characterized by
curcumin rhizomes (1.82%) are higher trembling, shaking, excitation, and
than those determined in yellow corn convulsion (Zamora et al., 2008).

Table (6): Levels of TPCs (mg/100g), TAs % and TFs in tercumin capsules and

their sources.

C.onstituents | Total_l_pF?Ceg(E:L% ;:f(;ggt))unds Total aIIE(;I:))ids TAs 'I('r?]tgl S‘E\;i)gglg)s

Fine powdered of lupine seeds 2.185£0.11 1.379+0.05 1.396£0.05

Turmeric powdered 13.83+1.3 1.820+0.20 4.975+0.44

orve (ooaaly o 28.52042.51 1203003 2.2250.20

S TP + 14 GHYC 20.095:2.01 1.528+0.08 2.7472030

C le-2

S EPLS + 35 TP + Ya GHYC 25.63142.3 1.793+0.30 2.492+0.29

Capsule-3. 29.480+2.59 1.482+0.20 5.142+0.32

Y3 FPLS + 5 TP + /3 GHYC

Valuet SD
Lupanine and sparteine, the most pharmacological effects, such as
common quinolizidine alkaloids, show antimalarial, antispasmodic, and
acute oral toxicity due to neurological analgesic, as well as facilitate the

effects leading to the loss of motor co-
ordination and  muscular  control.
Lupanine and lupine alkaloid extracts
have shown to have herbicidal activity,
and the capacity to inhibit the growth of
Fusarium avenaceum, Fusarium solani,
Botrytis cinerea, Rhizoctonia solani, and
Fusarium oxysporum. Lupine alkaloids
also have feeding deterrence effects on
the red legged earth mite Halotydeus
destructor (Zamora et al., 2008; Zamora
et al., 2005). Alkaloids have potent

treatment of hypertension and mental
disorders, and have antitumor effects
(Badami, et al., 2003 and Zhang, et al.,
2008). The concentrations of total
alkaloids in tercumin capsules were
determined and the results are given in
Table (6). These results showed that total
alkaloids in tercumin capsule-2 (1.793%)
are higher than those found in both
tercumin  capsule-1(1. 528%) and
tercumin capsule-3 (1. 482%). Some
alkaloids might be toxic, but they have
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been widely applied in pharmaceutical
areas as medication. The biochemical and
pharmacological properties of
quinolizidine alkaloids (QAs) have a
wide variety of biological activities. They
are toxic or inhibitory for most
organisms (Garcia-Lopez et al., 2004;
Kubo et al., 2006). Alkaloids have been
known to be the largest groups of
secondary metabolites in plants. The
claimed to have powerful effects on
humans and could be used as pain Killers.
Oghenejobo et al. (2014) reported that
alkaloids are very efficient
therapeutically among the  plant
phytochemicals. In the present work,
three different capsules were
biochemically evaluated and the results
indicated that tercumin capsules are good
sources of crude protein, crude lipids,
sugars, L-ascorbic acid. The
concentrations of carotenoids pigments,
TPCs, TFs and TAs are high and enough
to as potential protection of human body.
We suggest use tercumin capsules to
reduce eye diseases such as age-related
macular  degeneration. The human
macula uniquely concentrates three
carotenoids: lutein, zeaxanthin, and
meso-zeaxanthin. Lutein and zeaxanthin
must be obtained from dietary sources
such as corn, turmeric and green leafy
vegetables, and orange and yellow fruits
and vegetables, while meso-zeaxanthin is
rarely found in diet and is believed to be
formed at the macula by metabolic
transformations of ingested carotenoids.

5. Conclusions

It could be concluded that legumes
especially  lupine  seeds, turmeric
rhizomes and yellow corn grains are

good sources of crude protein,
carbohydrates, higher soluble dietary
fiber and the consumption of these seeds
has many health benefits such as
antioxidant activities and anti-mutagenic
effects of natural phenolic compounds
and total alkaloid concentrated in seed
and rhizomes. We suggest use tercumin
capsules as alternative solution to reduce
the side effects of malnutrition and
supplemented feed. The tercumin
capsules need more studies especially on
eye diseases such as age-related macular
degeneration and retinopathy
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