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ABSTRACT 

 

 Characteristics and protective effect of pome-

granate juice (PJ), lemon juice (LJ), wheatgrass 

juice (WGJ) and their functional blends were eval-

uated. Total phenolics (TP), flavonoids (TF) con-

tent as well as free radical scavenging activity were 

determined. Meanwhile, total acidity, pH values 

were determined and the organoleptic attributes 

were evaluated. Also, the protective effect of func-

tional blending juice against carbohydrate intoler-

ance in patients was investigated by hydrogen 

breath test.  The results revealed that the WGJ are 

low acidic in nature. While, the PJ and LJ showed 

high acidity which raised the total acidity in the 

functional blending juice. PJ had high content of 

total phenolics 17.45 mg/ml followed by 5.85 

mg/ml for functional blending juice. While, the LJ 

showed high acidity which raised the total acidity in 

the in the functional blending juice. PJ had high 

content of total phenolics 17.45 mg/ml followed by 

13.25 mg/ml for functional blending juice. While, 

significant increase in the TF 22.15 mg/ml in the 

wheatgrass juice followed by functional blending 

juice 5.70 mg/ml significant increase in the TF 

25.25 mg /ml in the functional blending juice fol-

lowed by 22.15 mg/ml for wheatgrass juice. 

Whereas, the results showed that functional blend-

ing juice recorded the highest antioxidant activity, 

which revealed great free radical scavenging ac-

tivity 98.16%. Depending on sensory evaluation, 

the proportions of fourth blend WGJ: PJ: LJ in ratio 

20:70:10 was most preferred for consumption by 

the panelists compared to other blending ratios. 

After one month for patients group treated by func-

tional blending juice at blinds ratio (WGJ 20: PJ 70: 

LJ 10), showed a significant decrease in the con-

centration of the hydrogen level in the exhalation 

air to reach a significant level of the control pa-

tients group, indicating the ability of the active 

compounds in functional blending juice to relieve 

the problems of carbohydrate intolerance. Accord-

ingly, healthy promoting beverages can be pro-

duced by addition blending of pomegranate juice, 

lemon juice and wheatgrass juice. 

 

Keywords: Wheatgrass, Pomegranate, Lemon, 

Antioxidant activity, Carbohydrate intolerance, Hy-

drogen breath test. 

 

INTRODUCTION 

 

 Carbohydrates Intolerance is the most common 

non-immune-mediated adverse food reaction. The 

spread of carbohydrates intolerance has appeared 

to rise during the last few decades as a result of 

the increasing rate of carbohydrate consumption in 

food pattern Boettcher and Crowe (2013). 

 Carbohydrate malabsorption is primarily estab-

lished by means of the hydrogen breath test. Some 

fermentable carbohydrates have been observed to 

growing rate the colonic hydrogen production. Alt-

hough restriction of simple carbohydrates such as 

fructose or lactose, broader restriction of several 

short chain fermentable carbohydrates which 

namely the FODMAP (fermentable oligosaccha-

rides, disaccharides, monosaccharides and poly-

ols) in the diet. Therefore, reduce the highly intake 
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of poorly absorbed, excessive fermentable short-

chain carbohydrates and polyols (FODMAPS) to 

protective from carbohydrate intolerance (Gibson 

and Shepherd, 2005; Yao et al 2013). 

 Nowadays, consumption of healthy beverage is 

becoming more marketable among different age 

groups because of its thirst overcome, nutritional 

and therapeutical characteristics. Fruits and vege-

tables are perfect sources of bioactive compounds, 

and there are a huge number of polyphenolic com-

pounds rich beverages, which base their marketing 

strategies on their powerful of antioxidant status. 

Meanwhile, numbers of cereal sprouts are used in 

beverage industry as health drink but wheat 

sprouts which namely wheatgrass is most favora-

ble among them due to its strong health benefits. It 

is a rich source of the chlorophyll pigment, amino 

acids, minerals, vitamins and enzymes (Benarve, 

2002).  

 Pomegranate juice has obtained commercial 

value in recent years in the food and health indus-

tries due to improve health gained. Pomegranates 

have high amount of polyphenols compounds and 

may be abundant source of compounds that had 

antiviral activity. The antioxidative stress power of 

pomegranate juice is more than other fruit juices. 

This antioxidant activity has been refer to the alti-

tude of phenolic compounds content, including 

anthocyanin and ellagic acid (Gil et al 2000; See-

ram et al 2008; Sundararajan et al 2010; Fawole 

and Opara, 2013). 

 Lemon juice is also a highly source of phytonu-

trients, including flavonoids, citric acid, ascorbic 

acid and potassium, which supplied plentiful of 

healthy promoting characteristics. Lemon juice is 

excessively used as an antioxidant natural replacer 

for the synthetic ascorbic or citric acids (E300 and 

E330, respectively). Furthermore, lemon juice 

could inhibit browning reactions and color deterio-

ration of pomegranate juice (Martí et al 2001; 

Özkan, 2002; González-Molina, et al 2008). 

 Wheatgrass is extract of the cotyledons of the 

popular wheat plant (Triticum aestivum) which re-

lated to family Graminea (Mogra and Rathi 2013). 

Wheatgrass juice (also known as “green blood” 

and “plant super food”) is extremely nutritious and 

in these days it is excessively used as a nutraceu-

tical to protect human body from various health 

issues and enhancing the immune system and is 

considered as one of the best natural remedies for 

good health (Rana et al 2011; Shafi,  2015). It is 

also known as green blood due to their enhancing 

the red blood cells count (Grunewald 2009). It 

purifies the body, aids weight loss, and possesses 

antioxidant property (Siener et al 2006; Singh and 

Singh, 2012), scavenging free radicals (Kulkarni 

et al 2006) and detoxifying the colon walls (Das et 

al 2012). 

 The objective of the present study was to de-

velop functional beverage from blending pome-

granate, wheatgrass and lemon juice to get juice 

with highly nutritional and curative properties 

against intolerance of carbohydrate problems. The 

physicochemical properties and antioxidant activity 

of blended juice were also evaluated. 

 

MATERIALS AND METHODS 

 

Materials 

 

 Pomegranate (Punica granatum L.) and lemon 

(Citrus limon L.) fruits were purchased from local 

market. Whereas, Wheatgrass sprouts (Triticum 

aestivum) biomass was planted in horticultural 

farm, Horticultural Department, Faculty of Agricul-

ture, Ain Shams University. The grass was har-

vested in the summer (November 2017), cut was 

made on the 10
th

 day after sowing, when the grass 

had reached a length of 16 cm.  While, ethanol, 

methanol, aluminum chloride and sodium car-

bonate were obtained from El-Gomhoreya Co., 

Cairo, Egypt. Also, 2, 2-diphenyl-2-picrylhydrazyl 

radical (DPPH) and Folin-Ciocalteus phenol rea-

gent were purchased from Sigma–Aldrich Inc. (St 

Louis, MO, USA). 

 

Preparation of pomegranate juice and lemon 

juice  

 

 Pomegranate and lemon fruits were washed by 

tap water and drained. Pomegranate fruits were 

manually cut-up and the outer leathery skin which 

encloses hundreds of fleshy sacs was removed. 

The juice that is located in the sacs was extracted 

using a domestic squeezer (Kenwood juicer, USA). 

While, lemon fruits were cut into half, squeezed 

and filtered. All juices obtained were stored under 

freezing conditions (-20
°
C) until using and ana-

lyzed according to (Maskan, 2006). 

 

Preparation of Wheatgrass juice extract 
 

 The wheatgrass (Triticum aestivum L.) was 

washed with tap water and extracted by cold ex-

traction procedure with water (50 g of fresh weight 

was used to prepare 100 ml wheatgrass juice by 

crushing the leaves in water using Kenwood juicer, 

USA) according to the method described by (Mon-

dal and Saxena, 2016). 
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Preparation of functional juice blends  

 

 Formulated five different blends from juice 

samples were prepared freshly from individual 

juice in varying proportions from mixture of wheat-

grass juice (WGJ): pomegranate juice (PJ): lemon 

juice (LJ) as follows: 50:40:10, 40:50:10, 03:60:10, 

03:70:10 and the final prepared juice was 100 % 

wheat grass juice (WGJ). 

 

 

Method of analysis 

 

Physicochemical characteristics  

 

 Total titratable acidity (TTA) and pH values 

were evaluated as quality indices. The pH values 

were measured using a pH meter (Mettler Toledo, 

Greifensee, Switzerland). Means of 3 replicates 

were reported for each treatment. TTA was deter-

mined potentiometrically by titrating 3.0 gm for 

juice samples and their blinding using 0.1 M NaOH 

to the end point of pH 8.1, TTA expressed as 

grams of citric acid per liter according to AOAC 

(2012). 

 

Determination of total phenolics content: 

 

 The total phenolics content of the juice samples 

was determined colorimetrically, using the Folin-

Ciocalteu method, as described by Singleton et al 

(1999). Aliquots of 0.5 ml of the juice samples were 

added to 0.5 ml of Folin reagent, followed by addi-

tion of 0.5 ml of an aqueous 7.5% solution of sodi-

um carbonate. The mixture was stirred and allowed 

to stand for 30 min. The absorbance at 765 nm 

was measured, blank sample consisting of water 

and reagents was used as a reference. The results 

were expressed as milligrams of gallic acid equiva-

lents per ml extract (mg GAE/ml) by reference to 

the gallic acid calibration curve.    

 

Determination of total flavonoids: 

 

 The total flavonoids content was determined as 

described by Mohdaly et al (2012). A 100 µL ali-

quot of 2% AlCl3 ethanolic solution was added to 

100 µL of the juice samples and mixed well. After 

keeping for one hr at room temperature, the ab-

sorbance at 420 nm was measured. A yellow color 

indicates the presence of flavonoids. The total fla-

vonoid contents were expressed as milligram 

quercetin equivalents. 

 

Assay the free-radical scavenging capacity: 

 

 The ability of the extracts to scavenge DPPH 

free radicals was determined by the method de-

scribed by Brand-Williams, et al (1995). Aliquots 

0.1 ml of juice samples was mixed with 2.9 ml of 

0.1 mM DPPH in methanol. The control samples 

contained all reagents except the juice samples. 

The reaction mixture was shaken well and allowed 

to react for 20 min at room temperature. The re-

maining DPPH free radical was determined by 

absorbance measurement at 517 nm against 

methanol blanks. The percentage of scavenging 

effect was calculated from the decreased in ab-

sorbance against control according to the following 

equation: 

 

Scavenging activity % = [(Abscontrol - Ab-

ssample)/Abscontrol] x 100 

 

Sensory evaluation of functional juice blends  

 

 Ten semi trained panelists from the staff of 

Food Science Department Ain Shams University 

were asked to score the pomegranate based func-

tional beverage in varying proportions through the 

sensory evaluation hedonic test questionnaire for 

their appearance, color, taste, flavor, consistency, 

aftertaste and overall acceptability giving numerical 

scores to each of their attributes from the scale of 

0-9 ranging from “like extremely” to “dislike ex-

tremely” using a report sheet according to Pruthi 

and Singh (2014).  

 

Study Population 

 

 This was a prospective observational pilot 

study which included patients referred to the cardi-

ology clinic in the Cardiology Department Ain 

Shams University Hospital in the period from No-

vember 2017 to January 2018. Out of 95 patients 

referred to the clinic in the specified period of time, 

11 patients suffering symptoms suggestive of car-

bohydrate intolerance were enrolled in the study. 

While, (32 patients were excluded as they didn’t 

suffer any food related gastrointestinal tract symp-

toms, 33 patients were excluded as they suffered 

associating lung related disease preventing per-

formance of hydrogen breath test while the rest of 

patients were not cooperative during performance 

of the test). The study populations were classified 

into two groups based on the hydrogen breath test 

performed: Group 1: included 11 patients with ab-

normal hydrogen breath test and receiving func-
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tional blending juice. While, Group 2:  included 9 

patients with normal hydrogen breath test (control 

group). 

 
Hydrogen breath test (HBT) procedure 

 
 Hydrogen breath test was performed using 

(LactoFAN2,  Leipzig, Germany) device that is 

used in diagnosis of malabsorption sugars. Breath 

test is performed after overnight fast. Before the 

test, subjects are asked to brush their teeth and 

rinse mouth with anti-septic mouth wash and tap 

water, to eliminate an early hydrogen peak due to 

action of oral bacteria on test sugars. At the start of 

the test, fasting breath hydrogen is estimated and 

taken as the basal breath hydrogen. Subsequently, 

the subject ingests a fixed amount of the test sugar 

(25 g lactose or 25 g fructose). All samples of 

breath are analyzed for hydrogen every 30 minutes 

for 3 hours. Special computer softwares are 

available to record values of the breath tests. 

Development of symptoms following ingestion of 

the substrate is also noted. Hydrogen breath test 

for diagnosis of carbohydrate malabsorption when 

rise in hydrogen by 20 ppm above basal after 

carbohydrate ingestion is considered as positive 

carbohydrate HBT according to the methodolgy 

discriebed by Romagnuolo et al (2002). 

 

Statistical analysis 

 

 All data were expressed as the mean±SE and 

they were analyzed statistically using the one-way 

analysis of variance ANOVA followed by Duncan’s 

test. In all cases p<0.05 was used as the criterion 

of statistical significance by SAS program (SAS, 

1996) according to the procedure reported by 

Steel et al (1997). 

 

RESULTS AND DISCUSSION 

 

Physicochemical characteristics of different 

juices and their functional blends 

 

 Tabulated data in Table (1) observed that the 

total acidity and pH value of wheatgrass juice are 

low acidic in nature. While, the lemon juice showed 

high acidity which raise the total acidity in the func-

tional blending juice these results are in compara-

ble with those obtained by Mondal and Saxena 

(2016). 

 

Table 1. Physicochemical characteristics of different juices and their blends 
 

Juices pH 
Total acidity 

(as citric acid) g/L 

Wheatgrass juice 6.17 ± 0.01
a
 0.43 ± 0.01

d
 

Lemon juice 2.10± 0.06
d
 5.45 ± 0.0

a
 

Pomegranate juice 3.53 ± 0.01
b
 3.84 ± 0.01

c
 

Functional blending Juice
*
 3.08± 0.01

c
 4.29± 0.01

a
 

n= 3, Means in the same column with the same letter are not significantly different P<0.05 

*Wheat grass juice (WGJ) 20: pomegranate juice (PJ) 70: lemon juice (LJ) 10 

 

Antioxidant status of different juices and their 

functional blends  

 

 The data presented in Table (2) showed that 

PJ was described by elevation content of total 

phenols 17.45 mg/ml followed by functional blend-

ing juice 13.25 mg/ml. While, significant increase in 

the content of total flavonoids 22.15 mg /ml wheat-

grass juice followed by 5.70 mg/ml in the functional 

blending juice prepared from a mixture of PJ: LJ: 

WGI with ratio70:10:20 in the functional blending 

juice prepared from a mixture of  PJ : LJ : WGJ 

with ratio 20:70:10 followed by WGJ 22.15 mg/ml. 

Whereas, the results showed an increase in anti-

oxidant activity in WGJ (94.53%) followed by PJ 

(91.93%) and LJ (51.46%). While, the functional 

blending juice recorded the highest antioxidant 

activity, which revealed highly fight free radical 

activity 98.16%. These results are in harmonization 

with those obtained by González-Molina et al 

(2009) reported that new designed beverages, 

based on PJ and LJ (75:25%), provided a bever-

age with perfect sensory characteristics, promoted 

bioactive composition and highly antioxidant activi-

ty, good for the development of new healthy bev-

erage. 
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Table 2. Antioxidant status of different juices and their functional blends 

 

Juices  

Total phenolics 

(mg/ml) as  

gallic acid 

Total flavonoids 

(mg/ml) as quercetin 

Scavenging activity  

%  

Wheatgrass juice 3.33 ± 0.05
d
 22.15 ±  0.57

a
 94.53 ±  0.66

b
 

Lemon juice  3.67 ± 0.06
c
 0.35 ± 0.01

d
 51.46 ± 0.24

e
 

Pomegranate juice  17.45 ± 0.05
a
 1.76 ± 0.04

c
 91.93 ± 0.58

c
 

Blending juice
*
 13.25 ± 0.06

b
 5.70 ± 0.03

b
 98.16± 0.2

a
 

n=3, Means in the same column with the same letter are not significantly different P<0.05 

*Wheat grass juice (WGJ) 20: pomegranate juice (PJ) 70: lemon juice (LJ) 10 

 

 

Sensory evaluation of different juice blends 

 

 Depending on sensory evaluation presented in 

Table (3) revealed that the proportion of fourth 

blends WGJ: PJ: LJ in ratio 20:70:10 was most 

preferred for consumption by the panelists in com-

paring to other blending ratios. While, WGJ (100 

%) were not much accepted by the panelists ac-

cording to their taste, flavor and aftertaste.  

 Data no significant differences were noticed 

between juices blends in consistency. The differ-

ences in the sensory attributes could be referring 

to the various in raw materials and components of 

different juices. These results are in symmetrical 

with those of Kashudhan et al (2017) demonstrat-

ed that best sensory score was observed when 

wheatgrass juice is blended with different fruit juic-

es. 

 

Table 3. Sensory evaluation of different juice blends 

 

Attributes 
Juice blends* 

1 2 3 4 WGJ 

Appearance 5.3 ± 0.36
b
 5.9 ± 0.31

ab
 6.0 ± 0.39

ab
 6.9 ± 0.43

a
 5.7 ± 0.36

b
 

Consistency 6.0 ± 0.29
a
 6.6 ± 0.26

a
 6.6 ± 0.33

a
 6.1 ± 0.48

a
 5.9 ± 0.34

a
 

Taste 5.0 ±  0.44
cd

 5.6 ± 0.22
bc

 6.6 ± 0.26
ab

 7.2 ± 0.41
a
 4.3 ± 0.44

d
 

Flavor 5.0 ± 0.29
cd

 5.8 ± 0.32
bc

 6.5 ± 0.22
b
 8.0 ± 0.33

a
 4.4 ± 0.40

d
 

Aftertaste 5.1 ± 0.52
ab

 5.3 ± 0.68
ab

 6.0 ± 0.74
a
 7.0 ± 0.86

a
 3.7 ± 0.71

b
 

Overall 5.4 ± 0.16
c
 6.6 ± 0.16

ab
 6.9 ± 0.27

a
 7.5 ± 0.37

a
 5.8 ± 0.44

bc
 

n=10, Means in the same raw with the same letter are not significantly different P<0.05 

*1: wheat grass juice (WGJ) 50: pomegranate juice (PJ) 40: lemon juice (LJ) 10 

 2: wheat grass juice (WGJ) 40: pomegranate juice (PJ) 50: lemon juice (LJ) 10 

 3: wheat grass juice (WGJ) 30: pomegranate juice (PJ) 60: lemon juice (LJ) 10 

 4: wheat grass juice (WGJ) 20: pomegranate juice (PJ) 70: lemon juice (LJ) 10 

 WGJ: wheat grass juice (100 %) 

 

 

 

Hydrogen breath test (HBT) for study popula-

tion sample 

 

 The results in Table (4) revealed that the 

measurement of hydrogen level in the exhaled air 

in the patients sample of the study before and after 

the administration the functional juice at blinds 

ratio (WGJ 20: PJ 70: LJ 10) for one month 

showed a significant increase in the concentration 

of hydrogen level in exhaled air at the beginning of 

the experiment in the group one suffering from the 

symptom of carbohydrate intolerance compared to 

the second control negative group. The results of 

this test, after one month of the treatment group by 

functional blending juice, showed a significant de-

crease in the concentration of the hydrogen level in 

the exhalation air to reach a significant level of the 

control group, indicating the ability of the active 

compounds in functional blending juice to prevent 

the problems of carbohydrate intolerance. 
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Table 4. Hydrogen breath test (HBT) for study 

population sample 

 

Variable 
HBT (ppm) 

Before  After 

G1  87.18 ± 22.55
a
 14.55 ± 2.72

a
 

G2 8.43 ± 1.83
b
 8.43 ± 1.83

a
 

Means in the same column with the same letter are not 

significantly different P<0.05 

G1: (11 participants) treated with functional juice at blinds 

ratio (WGJ 20: PJ 70: LJ 10) 

G2: (9 participants) patients with normal hydrogen breath 

test (control negative group) 

 

CONCLUSION 

 

 Based on the aforementioned data, we could 

concluded that the pomegranate juice with ratio 

from lemon and wheatgrass juices (WGJ 20 : PJ 

70 : LJ 10) most preferred for consumption by the 

panelists as healthy promoting beverage exhibited 

a potential source for free radical scavenging activ-

ity and phytochemicals that have gastroprotective 

role by relieve the carbohydrate intolerance symp-

tom.  
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 زــــــــــــــــالموجـ
  

التأثيرات الوقائية وخصائص عصير تم تقييم  
الرمان، عصير الميمون وعصير مستنبت القمح 
والمخاليط الوظيفية لهم. تم تقدير محتوى الفينولات 

بالإضافة إلى  الكمية، محتوى الفلافونويدات الكمية
النشاط المضاد للأكسدة من حيث كسح الجذور الحرة لـ 

DPPH الكمية، . وفي الوقت نفسه، تم تحديد الحموضة
وتقييم الخواص الحسية. أيضا، تم التحقق  pHقيمة الـ 

من التأثير الوقائي لمزيج العصير الوظيفي ضد عدم 
تحمل الكربوهيدرات لممرضي من خلال إختبار 

 هيدروجين التنفس. 
أظهرت النتائج أن عصير مستنبت القمح قميل  

بينما أظهر عصير الميمون  الحمضية بطبيعته.
ترفع الحموضة الكمية في مزيج العصير  حموضة عالية

الوظيفي يحتوي عصير الرمان عمى نسبة عالية من 
 13.25ممجم/ مل يميه  17.45الفينولات الكمية 

ممجم/مل لمزيج العصير الوظيفي. في حين أن يوجد 
 22.15زيادة كبيرة في محتوى الفلافونيدات الكمية 

 5.70ممجم/ مل في عصير مستنبت القمح تميها 
في حين أظهرت  ممجم/مل لمزيج العصير الوظيفي.

العصير الوظيفي سجل أعمى نشاط  النتائج أن مزيج
نشاط كبير لكسح  مىمضاد للأكسدة، والذي يدل ع

عمى التقييم  ءً ٪. بنا98.16الجذور الحرة بنسبة 
الحسي، كانت نسب المزيج الرابع عصير مستنبت 

ة بنسب  القمح: عصير الرمان: عصير الميمون
للاستهلاك من قبل المحكمين  قبولاً أكثر  20:70:10

مقارنةً بمعدلات الخمط الأخرى. بعد شهر واحد من 
تناول مجموعة المرضي لمزيج العصير الوظيفي بنسب 

، أظهرت (WGJ 20: PJ 70: LJ 10)خمط 
إنخفاض كبير في تركيز مستوى الهيدروجين في هواء 
الزفير لموصول إلى مستوى المجموعة الضابطة، مما 
يشير إلى قدرة المركبات النشطة في مزيج العصير 

 الوظيفي لتخفيف مشاكل عدم تحمل الكربوهيدرات. 
وبناءً عمى ذلك، يمكن إنتاج مشروبات معززة  

من عصير الرمان  لمصحة عن طريق إضافة خميط
 وعصير الميمون وعصير مستنبت القمح.

 
عصير الرمان، مستنبت القمح،  الكممات الدالة:

الميمون، نشاط مضادات الأكسدة، عدم تحمل 
 الكربوهيدرات، إختبار الهيدروجين في التنفس
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