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Abstract:

Two grapefruits juices from white and pink cultivars were studied to evalu-
ate some physical properties, chemical, antioxidantive components, antioxidant
activity, as well as, minerals and some vitamins. The results showed that the
white juice was higher in TSS, pH, TSS/Acid ratio with values 12.00%, 3.51,
10.61compared to 11.60%, 3.45 and 6.04 for pink juice; respectively. Phosphorus
was the predominant mineral present in white, pink juices fruits, followed by so-
dium and calcium with values of 93.31, 89.32; 57.81, 72.07; 48.65 and 21.59
mg/100ml, respectively. The amounts of total carbohydrates, crude fiber, total
dietary fibers in white and pink juices were found to be (8.09 and 8.47g/100ml);
(1.82 and 1.21 g/100g D.W); (4.40 and 6.60 g/100g D.W); respectively. The pink
juice had a high antioxidant activity 88.86% when compared with white juice
81.00%, as a result of increasing in antioxidants components in pink juice. The
two varieties of grapefruit juice contained high percentage of vitamin C. The vi-
tamin C, vitamin B1 contents were in white juice were 39.23, 0.50 comparing
with 38.82 mg/100ml and 0.65 mg/100 ml for white one. The grapefruit juice has
the potential to be further developed into a nutritionally interesting raw material

for food and beverage applications.
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Introduction

The grapefruit is a subtropical
citrus tree of the family Rutacae
grown for its fruit, which is also
known as grapefruit. Grapefruit got
its name because it commonly grows
in clusters on the tree just like grapes.
The most popular varieties cultivated
presently are red, white and pink.
Double-red flesh grapefruit varieties
are also popular in the USA, Israel,
Europe, Mexico and are increasing in
Asia. It has high vitamin C content
and is therefore valuable to the im-
mune system and it helps protect
against colds flue and it has a very
positive effect on obesity and also has
diuretic properties, helping to remove
excess water from the body (Uckoo,
et al. 2012; Sicari et al. 2018).

Grapefruit enhance appetite and
is employed for its digestive, stom-
achic, antiseptic and diuretic proper-
ties. Similarly, fresh grapefruit (white
and pink) tended to have higher nu-
trient density scores when compared
to some commonly consumed fresh
fruit such as apples, bananas, and
peaches. It is an excellent source of
many nutrients and phytochemicals
that contribute to a healthy diet.
Grapefruit extract has been claimed
to have strong antimicrobial proper-
ties. Grapefruit juice is relatively rich
in nutrients, including vitamins and
minerals, and has fewer calories than
other many juices (Rampersaud ef al.
2012; Hung et al. 2017).

Grapefruit is an excellent source
of antioxidant-promoting vitamin A
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and vitamin C. It is also a good
source of heart-healthy dietary fiber
and potassium as well as energy-
producing vitamin Bl and vitamin
B5. Grapefruit also contains phyto-
chemicals including liminoids and
lycopene. Grapefruit (Citrus para-
disi) has been used as a folk medicine
in many countries as antibacterial,
anti-fungal, anti-inflammatory, an-
timicrobial, antioxidant, antiviral,
preventing diabetes, astringent and
preservative. It has also been used for
cancer prevention, cellular regenera-
tion, lowering cholesterol, cleansing,
detoxification, heart health mainte-
nance, arthritis and weight loss (Be-
hera and Yadev, 2013; Imran et al.
2013).

Pectin is a gelling biopolymer
originating from plants, and as an es-
sential component in initial cell
growth as well as in the ripening
process. The major sources of com-
mercial pectin’s are citrus wastes
(pulp and peel), and apple pomace,
while some specific products may be
extracted from sugar —beet pulp. The
pectin content in grapefruit ranging
from 3.30 to 4.50% (FW). Dietary
fiber consists of non-digestible car-
bohydrates and lignin that are intrin-
sic and intact in plants; and functional
fiber consists of isolated, non-
digestible carbohydrates that have
beneficial physiological effects in
humans. These carbohydrates may be
fermented in the large intestine, al-
though some resistant fibers, such as
purified cellulose, escape any fermen-
tation, whereas other fibers, such as
inulin or pectin, are completed bro-
ken down by bacteria in the colon
(Lan ef al. 2012; Lundberg et al.
2014).
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Dietary fiber is listed on the Nu-
trition Facts panel and 25 g of dietary
fiber is the recommended amount in a
2000-kcal diet. Manufacturers are al-
lowed to call a food a “good source
of fiber” if it contains 10% of the
recommended amount (2.5 g/serving)
and an “excellent source of fiber” if
the food contains 20% of the recom-
mended amount (5 g/serving). Die-
tary fiber on food labels includes both
dietary fiber and functional fiber. One
half of a piece of grapefruit has more
dietary fiber than many other popular
fruits including, bananas, apples and
strawberries. Low fat diets high in
fruits and vegetables containing die-
tary fiber have been shown to a vari-
ety of health benefits, especially in
the reduction of risk of cardiovascular
disease and cancer (Kranz ef al. 2012;
Rampersaud, 2012).

Phenols are very important plant
constituents because of their scaveng-
ing ability on free radicals due to
their hydroxyl groups. It is known
that phenolic compounds are carriers
of antioxidant activity in plant ex-
tracts. Several studies showed a good
correlation between the phenols and
antioxidant activity. Phenolic com-
pounds are hydroxylated derivatives
of benzoic and cinnamic acids and
contribute to the overall antioxidant
activity in the plants. It is well known
that the antioxidant action is related
to the amount of phenolic com-
pounds. Carotenoids are responsible
for the orange colour in the fruit. -
Carotene is very important in the pre-
vention of certain human diseases
such as cancer. The reason that caro-
tenoids prevent cancer is related to
the antioxidant activity that deacti-
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vates free radicals generated in tis-
sues Castro ef al. (2008).

Vitamins are organic substances
present in very small quantities in
food, but necessary for metabolism.
They are grouped together not be-
cause they are chemically related or
have similar physiological functions,
but because they are vital factors in
the diet and they all were discovered
in connection with the diseases that
cause its lack. Most fruit juices are
excellent sources of vitamin C, sev-
eral are good sources of carotene and
many contain moderate amounts of
pyridoxine, inositol, folic acid and
biotin. All fruits contain more or less
of the vitamin C. Most of them are
good sources and several others are
very rich in the vitamin (Latham,
2002).

Ascorbic acid plays an impor-
tant role in human nutrition, includ-
ing growth and maintenance of tis-
sues, the production of neurotransmit-
ters, hormones and immune system
responses. Vitamin C is an important
dietary antioxidant, since it reduces
the adverse effects of reactive oxygen
and reactive nitrogen that can cause
damage to macromolecules such as
lipids, DNA and proteins, which are
related to cardiovascular disease,
cancer and neurodegenerative dis-
eases. Vitamin A plays a crucial role
in the growth and development of
young people is important for cellular
differentiation, including the hema-
tologic system, lysosomal membrane
stabilization, maintenance of epithe-
lial tissue integrity and has an im-
mune stimulatory effect (Naidu,
2003; Ombwara et al. 2005).

The aim of this investigation
was to evaluate some physical prop-
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erties, chemical, antioxidantive com-
ponents, antioxidant activity, as well
as, minerals and some vitamins of
juices extracted from two grapefruit
cultivars namely white and pink.
Materials and Methods

Materials:

Samples. Fruits of two grape-
fruit cultivars (white and pink) were
obtained from botanical farm of Fac-
ulty of Agriculture, Assiut University
on December 2017. The fruit was
kept in the refrigerator until use.
Methods:

Preparation of grapefruit juice:

The grapefruits were squeezed
mechanically by a blender and the
natural juice was sieved using a wire
mesh to remove seeds and cellular
materials. The juice was also filtered
twice using a cloth filter to ensure
removal of cellular material and re-
sult into clear natural juice. The juice
was then packing in polyethylene
bags and stored in freezer at -18 °C.
Physical properties

Total Soluble solids (brix). To-
tal soluble solids (TSS) in grapefruit
juice was measured using Abbe re-
fractometer (A. Kruss, Germany)
calibrated against sucrose and the re-
sults were expressed as Brix [ by
(AOAC, 2005).

Total Acidity and pH value.
Total acidity was determined by titra-
tion with 0.1 N sodium hydroxide so-
lution using phenolphthalein as an
indicator, while pH values of grape-
fruit juice were measured using an
AQUA LYTIC pH meter (at 20°C) as
described by Habash et al. (1990).

Maturity or Ripeness index
(T. S. S/Acidity). The ripeness index
(RI or MI) was measured using the
TSS/Acid ratio, which is a useful in-
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dex to classify the grapefruit varieties
as sweet, sour, or sweet sour Hernan-
dez et al. (1999).

Chemical composition

Minerals determination. So-
dium and potassium were determined
using a Flame Photometer 410as de-
scribed in AOAC (1995). Calcium,
phosphorus, magnesium, manganese,
copper, iron and zinc were deter-
mined using Thermos Scientific
ICAp 6200 Inductivelty coupled
plasma (ICP) as described in AOAC
(2007).

Total carbohydrates. Total
carbohydrates content of grapefruit
juice was determined according to
AOAC (2005).

Determination of Dietary fi-
ber. Total dietary fiber, soluble and
insoluble dietary fibers were deter-
mined as described by Prosky et al.
(1988).

Determination of Pectin. Pec-
tin was determined as described by
Ranganna (1977).

Determination of sugars. The
sugars fractions analysis was carried
out as described by Zielinski et al.
(2014).

Bioactive compounds determina-
tion and antioxidant activity assay:

Determination of Total pheno-
lics content. The total phenolics con-
tent was measured according Folin-
Ciocalteu reagent method as de-
scribed by Gutfinger (1981) and Kok-
sal et al. (2011). Briefly, 0.5 ml of
appropriately diluted samples or
standard solutions of gallic acid was
pipetted into test tube, along with 5
ml of distilled water, 0.5 ml of Folin-
Ciocalteu reagent, and the mixture
was allowed to react for 3 min. 1 ml
of 20% Na2CO3 solution was added
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and mixed well then left to stand for
1 h at room temperature for color de-
velopment. Absorbance was meas-
ured at 725 nm and the total phenolic
content was calculated by the com-
parison with the gallic acid standard
curve. The total phenolics measure-
ment was carried out in triplicate for
all samples using a Shimadzu 1240
MINI UV-VIS spectrophotometer.

Total flavonoids content. The
total flavonoid content of the samples
was measured as described by Mari-
nova et al. (2005). The total flavon-
oid content was expressed as Cate-
chin equivalents (CE) per 100 g of
grapefruit juice using a calibration
curve.

Total carotenoids content. To-
tal carotenoids content of grapefruit
juice was determined as described by
Lee and Castle (2001).

Antioxidant activity assay.
The diphenyl picrylhydrazyl (DPPH)
radical scavenging activity assay was
performed as described by Silva et al.
(2005).

Determination of lycopene.
Lycopene pigments were determined
as described by Sadler ef al. (1990).

Vitamins analysis. Vitamin C
was determined using HPLC as de-
scribed by Romeu-Nadal et al
(2006). Vitamin B1& B2 contents of
grapefruit juice were determined us-
ing HPLC as described by Batifoulier
et al. (2005).

Vitamin A was determined by
HPLC as described by NOII, (1996).
Vitamin E was determined by HPLC
according to the method of Pyke and
Sliwiok, (2001).

Results and Discussion:
Physical properties of white and
pink grapefruit Juice
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The physical properties of white
and pink grapefruit juice are recorded
in Table 1. The results showed the
white juice was higher in TSS, pH,
TSS/Acid ratio with values 12.00%,
3.51, 10.61compared to 11.60%, 3.45
and 6.04 for pink juice, respectively.

While pink juice was highest in TTA
(1.92 mg citric acid/100ml). The
physical properties in the fruit pulp
play an important role in flavor pro-
motion as well as a preservation fac-
tor. These results are agreement with
Faid et al. (2017).

Table 1. Physical properties of white and pink grapefruit juice.

Sample
Analysis Whlte.gl:apefrult Pink grapefruit juice
juice
T.S.S% 12.00 11.60
T.T.A(mg citric acid/100ml ) 1.13 1.92
pH 3.51 3.45
T.S.S/T.T.A ratio 10.61 6.04

Minerals composition of white and
pink grapefruit Juice

The nutritional elements are es-
sential or required for the normal
functioning of the body and are clas-
sified according to their relative
amounts or requirements: Magnesium
(Mg), Calcium (Ca), Potassium (K),
Sodium (Na) and Phosphorus (P) are
classified as macronutrients, while
the Iron (Fe), copper (Cu), Manga-
nese (Mn) and Zinc (Zn), for exam-
ple, are considered as micronutrients
(Szefer and Nriagu, 2007). The min-
erals contents of white and pink
grapefruit juices are presented in Ta-
ble 2. The results revealed that Phos-

phorus was the predominant mineral
present in white, pink juices fruits,
followed by sodium, calcium with
values 93.31, 89.32; 57.81, 72.07;
48.65 and 21.59 mg/100ml, respec-
tively.

Magnesium, Iron contents was
ranging from 15.31-33.84, 20.31-
39.72 mg/100ml in the white and the
pink juices, respectively. Copper,
Zinc was found in lower contents in
the two juices under study with
values 0.03, 0.10; 0.15, 0.36
mg/100ml for white and pink,
respectively. The results for minerals
are in a good agreement with Chuku
and Chinaka (2014).

Table 2. Mineral composition of white and pink grapefruit juice(mg/100ml).

Mineral Sample
White grapefruit juice Pink grapefruit juice
Phosphorus (P) 93.31 89.32
Magnesium (Mg) 15.31 33.84
Calcium (Ca) 48.65 21.59
Potassium (k) 0.11 0.56
Sodium(Na) 57.81 72.07
Iron(Fe) 20.31 39.72
Copper (Cu) 0.034 0.097
Zinc (Zn) 0.15 0.36
Manganese (Mn) 15.31 33.84
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Total carbohydrates, crude fiber,
dietary fibers fractions in white
and pink grapefruit juice:

The contents of total carbohy-
drates, crude fiber and dietary fibers
fractions in the grapefruit juice of two
varieties are shown in Table 3. The
amounts of total carbohydrates, crude
fiber, total dietary fibers in white and
pink juices were found to be 8.09,
8.47¢/100ml; 1.82, 1.21 g/100g
D.W.; 440, 6.60 g/100g D.W.; re-
spectively.

For dietary fibers fractions:
soluble fraction content was higher
than insoluble one in both white, pink

juices recording 2.30, 3.80; 2.10, 2.80
g/100g D.W.; respectively. While
cellulose and hemicellulose were
found in small amounts in the studied
juices. The studied juices contained
small amounts of (0.39-0.12, 0.12-
0.12). The data revealed that pink
juice had more pectin (1.33 g/100g
D.W) than white one. A high
percentage of pectin works to prevent
heart disease and atherosclerosis and
also works to strengthen the immune
system. The previous results are in
accordance with Aadil et al., (2013)
and Wang et al., (2015).

Table 3. Total carbohydrates, crude fiber, dietary fibers fractions of white and

pink grapefruit juice

Sample
Analysis White grapefruit Pink grapefruit
juice juice
Total carbohydrates
(2/100ml) 8.09 8.47
Crude fiber 1.82 1.21
g - Total dietary fiber 4.40 6.60
£ zZ (TDF)
= : Soluble dietary fiber
é § Eo (SDF) 2.30 3.80
S :
= Insoluble dietary fiber
E Eﬂ (IDF) 2.10 2.80
-é—’ Cellulose 0.39 0.12
Hemicellulose 0.12 0.12
Pectin 0.11 1.33

Antioxidative components, antioxi-
dant activity, vitamins contents of
white and pink grapefruit juice
Table 4 shows the antioxidative
components, antioxidant activity, vi-
tamins contents in white and pink
grapefruit juices. The total phenolics,
total flavonoids, and total carotenoids
contents were higher in pink juice:
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1407.98, 25.13, 0.48 than white juice:
776.06 mg GAE/100ml, 19.52 mg
catechin/100ml and 0.01 mg/100ml,
respectively. The lycopene content of
pink juice was found to be 0.016 mg
lycopene/100ml, while this pigment
was not detected in white juice. So,
the pink juice had a high antioxidant
activity 88.86% when compared with
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white juice 81.00%, as a result of in-
creasing in antioxidants components

in pink juice.

Table 4. Antioxidative components, antioxidant activity, vitamins content of white

and pink grapefruit juice.

Sample
Analysis White grapefruit Pink grapefruit

juice juice

Total phenolics (mg GAE/100ml) 776.06 1407.98
Total flavonoids (mg catechin/100ml) 19.52 25.13
Total Carotenoids (mg/l) 0.01 0.48
Antioxidant Activity (DPPH)% 81.00 88.86
Lycopene (mg lycopene/100ml) N.D* 0.016
Ascorbic acid (C)mg/100ml 39.23 38.82
Thiamine(B1)mg/100ml 0.50 0.65
Riboflavin(B2)mg/100ml 0.057 0.042
Vit(A) B.carotene ng/100g N.D* 17.4
Vit(E)aTocophyrol mg/100g 0.04 N.D*

*N.D. not detected.

As shown in Tale 4 the results
revealed that contents of ascorbic
acid, thiamine, riboflavin were simi-
lar both in white and pink juices. The
vitamin C, vitamin Bl contents were
in white juice were 39.23, 0.50 com-
paring with 38.82 mg/100ml and 0.65
mg/100 ml for white one. Vitamin A
which determined as pg beta caro-
tene/100ml was found just in pink
juice (17.40), on the contrary vitamin
E which determined as mg alpha to-
copherol/100ml was found in the
white one (0.04). Our results for anti-
oxidants and vitamins are in consis-
tent with Makkawi (2007) and Aadil
et al. (2013).

Conclusion

Grapefruit juice contains several
different compounds that can exert
beneficial effects on human health
based on the results of chemical
composition and antioxidant compo-
nents of grapefruit juices under study.
Grapefruit juice can be considered to
be a good dietary source of nutrients
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and antioxidant compounds, espe-

cially flavonoids and phenolics.

Grapefruit juices can be used for their

health properties in food products; in

fact, they can be applied as a source
of functional compounds, or as natu-
ral preservatives. In conclusion.

Grapefruit juice has the potential to

be further developed into a nutrition-

ally interesting raw material for food
and beverage applications.
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