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ABSTRACT
Objective: Fruits and vegetables contain many compounds presenting potential antioxidant activity. The
objective of this study was to evaluate the effect of a green juice recipe in adult metabolism in order to
identify new preventive dietary sources.
Method: This was a single-blind randomized controlled clinical trial. Recruitment and data were,
respectively, made and collected at the Universidade Federal de Ciências da Sa�ude de Porto Alegre.
Individuals who met all the inclusion criteria during the period of recruitment were included. Green juice
(experimental group) or placebo (control group) were consumed from Monday to Friday between 8 and 9
am, in the amount of 300 mL for 60 days (except Saturdays and Sundays). To verify the effect of green
juice on metabolism, the following were evaluated: (a) glycemia, plasma lipid profile, renal and liver
functions, redox profile, and antioxidant enzymes; (b) anthropometry; and (c) well-being and anxiety.
Results: This study included 14 participants in the test group (juice group) and 13 controls (placebo group),
with mean ages of 31.07 and 30.15 years, respectively. We did not observe a significant difference between
the treatments. Dietary properties of vegetable and fruit juices are an area of significant interest.
Conclusions: Together with an analysis of previous works, we suggest that green juice did not cause an
improvement in metabolic function and there is a need for further research on this issue, mainly through
different interventions and other samples.
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Introduction

In the last decade, preventive medicine has undergone a great
advance, especially in developed countries. Research has dem-
onstrated that nutrition plays a crucial role in chronic diseases
prevention, as most of them can be related to diet. Functional
food proposes the concept that food is not only necessary for
staying alive but also a source of mental and physical well-
being. Therefore, functional food contributes to prevention and
reduction of risk factors for several diseases or enhances certain
physiological functions (1). A food can be regarded as func-
tional if it exhibits an extra function, which is often related to
health improvement.

The main antioxidants in vegetables are vitamins C and
E, carotenoids, and phenolic compounds, especially flavo-
noids. These antioxidants absorb free radicals and inhibit
the initiation or interrupt the chain of propagation of oxi-
dative reactions promoted by free radicals (2,3). Epidemio-
logical studies have shown a close correlation between fruit
consumption and a reduction of chronic disease risk. It is
believed that the combination of vitamins, minerals, pheno-
lic antioxidant compounds, and fiber is responsible for the
desired effect (4).

Antioxidant phytochemicals can be found in many foods
and medicinal plants and play an important role in prevention
and treatment of chronic diseases caused by oxidative stress.
They often possess strong antioxidant and free radical–scav-
enging abilities as well as anti-inflammatory action. Besides,
anticancer, anti-aging, and protective action for cardiovascular
diseases, diabetes mellitus, obesity and neurodegenerative dis-
eases are also phytochemicals health benefits (5).

The production of reactive oxygen species (ROS) and reac-
tive nitrogen species (RNS), among other reactive species, is an
integral part of human metabolism, and it is observed in several
physiological conditions, including aging and immune/inflam-
matory responses (6). ROS and RNS have important biological
functions, as in phagocytosis, a phenomenon in which reactive
species are produced to eliminate the attacking agent. The
organism has an efficient antioxidant system that is able to con-
trol and maintain the balance. However, oxidative stress results
from imbalance between pro-oxidant and antioxidant system
(7,8), with a predominance of oxidants, presenting consequent
damage.

To minimize damage to macromolecules and tissues, living
organisms use antioxidant molecules that limit oxidative stress
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promoted by ROS when oxidation levels exceed the acceptable
limit. This defense mechanism can detoxify the microenviron-
ment of oxidative agents even before they can cause injury or
block ROS production. Molecules with antioxidant activity
allow erythrocytes to resist oxidative attacks, preventing accel-
erated lipid peroxidation and other cellular damage such as
protein inactivation (9).

The antioxidant system is classified as enzymatic and non-
enzymatic. The enzymatic is represented mainly by antioxidant
enzymes: superoxide dismutase (SOD), which catalyzes the dis-
mutation of superoxide radical anion (O2

�¡) to hydrogen per-
oxide (H2O2) and O2; catalase (CAT), whose active site
contains a heme group that acts on decomposition of H2O2 to
O2 and H2O; and glutathione peroxidase, which acts on perox-
ides in general by using glutathione as a cofactor (10). The non-
enzymatic antioxidant system consists of several compounds,
with emphasis on glutathione, the main intracellular antioxi-
dant substance; on tocopherols (vitamin E), molecules that
qualitatively exhibit biological activity of a-tocopherol (the
most potent compound and usually the predominant form)
that works by blocking the propagation stage of polyunsatu-
rated fatty acids’ (from membranes and lipoproteins) lipid per-
oxidation; and on ascorbate (vitamin C), a molecule that acts
directly as an antioxidant on ROS in an aqueous biological
environment, preventing initiation of lipid peroxidation and
resulting in the formation of ascorbyl radical anions or indi-
rectly by regenerating vitamin E, which acts as an antioxidant
in the lipophilic phase of the membrane (10,11).

There are also other antioxidant molecules such as uric acid,
tannic acid, and b-carotene as well as transition metal ion
transport proteins such as transferrin (iron transport) and
ceruloplasmin (copper transport and oxidation of iron to be
captured by transferrin) (11).

The intake of green juices is widespread in the population;
however, there is no consensus about its composition. Green
juices have aroused great interest among researchers because
their components present different functional properties assist-
ing the immune system and reducing the action of ROS/RNS,
which are involved in pathological conditions (12). It has been
demonstrated that green juice decreased lipid peroxidation and
the activity of the antioxidant enzyme CAT in liver of rats, sug-
gesting a beneficial effect of the juice, by modulating cell redox
state. Furthermore, it was found that green juice reduced
weight gain in these animals by approximately 20%, indicating
that this supplementation could have a beneficial effect on pro-
tection against obesity (13). The main hypothesis of this study
is that the human population can benefit from the effects of
green juice consumption. Therefore, the aim of this study was
to verify the effect of green juice on human metabolism
through the evaluation of biochemical parameters, redox pro-
file, body mass index (BMI), and well-being.

Methods

Participants

The investigated sample was composed of individuals from the
academic community of Universidade Federal de Cîencias da
Sa�ude de Porto Alegre (UFCSPA), Rio Grande do Sul, Brazil.

Individuals who met all the inclusion criteria during the period
of recruitment (July to August 2015) were included. Written
informed consent was obtained from all the volunteers. The
present study was approved by the Ethics Committee of the
UFCSPA (protocol number 1.074.266).

Inclusion and exclusion criteria

The target population consisted of healthy adults of both sexes
aged between 18 and 59 years. Smokers, individuals with a
diagnosed pathology, individuals using any dietary or vitamin
and/or mineral supplement, and individuals who had any kind
of allergy or intolerance to juice components and/or placebo
were excluded.

Study design

This study was characterized as a single-blind randomized con-
trolled trial.

Procedures

Individuals received supplementation with a recipe of fruit-
and-vegetable juice (supplemented group) or an artificial green
beverage of powdered gelatin and powdered drink mixes (con-
trol group, placebo).

The selected individuals were divided into two groups: (a)
control group (placebo): individuals who received gelatin juice
(300 mL/d) and (b) supplemented group: individuals who
received green juice (300 mL/d). The administration of gelatin
juice (control group) or green juice (supplemented group) was
held for 9 weeks from Monday to Friday, from 8 to 9 AM. Indi-
viduals underwent measurement and assessment at three time
points: before the day of starting supplementation, on the 30th
day, and on the 60th day.

Juice preparation

The green juice was prepared using the following components:
Gala apple (Malus domestica Borkhausen), orange (Citrus
sinensis (L.) Osbeck), and green vegetables such as lettuce (Lac-
tuca sativa), green cabbage (Brassica oleracea, cultivar Ace-
phala), head cabbage (Brassica oleracea, cultivar Capitata), and
cucumber (Cucumis sativus). All components were commer-
cially obtained in Porto Alegre, Rio Grande do Sul, Brazil. The
preparation of the green juice consisted of processing one
apple, one lettuce leaf, one green cabbage leaf, one head cab-
bage leaf, and one-third part of one cucumber with 500 mL of
water and the strained juice of one orange and then separating
the solid parts. Thereafter, 300 mL were withdrawn and poured
in a Styrofoam cup to be offered to the volunteers. Green juice
was prepared daily in the Dietary Technique and Gastronomy
Laboratory of UFCSPA daily.

Placebo

Volunteers from the placebo group received a beverage com-
posed by 1 package of pineapple and mint flavor juice, 1 pack-
age of pineapple and ginger flavor juice (Clight�, Mondelez
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International, Paran�a, Brazil, 2016), and 1 package of lemon
gelatin powder (Magro�, Paran�a, Brazil, 2016) at a final volume
of 2 L of water. Then, 300 mL was offered to volunteers. The
juice was prepared in the Dietary Laboratory of UFCSPA daily.

Blood collection

Volunteers had to fast for 12 hours before blood collection. The
blood was collected three times throughout the study period—
before beginning supplementation, in the fifth week, and at the
end—always on the same weekday.

Blood was collected through venous puncture in ethylene-
diaminetetraacetic acid tubes or tubes without anticoagulant.
Biological material was centrifuged for 10 minutes at 3000 rpm;
plasma or serum were separated and frozen at ¡80�C. Erythro-
cytes were washed three times in a double-volume NaCl 0.9%
solution and centrifuged for 10 minutes at 3000 rpm after each
washing. Obtained erythrocytes were diluted in water at the
proportion of 1:10 and stored in a ¡80�C freezer.

Biochemical determinations

Biochemical profile evaluation
Plasmatic levels of total cholesterol, high-density lipoprotein
cholesterol, low-density lipoprotein cholesterol, very-low-den-
sity lipoprotein cholesterol, triacylglycerols, glucose, urea, cre-
atinine, proteins, aspartate aminotransferase, alanine
aminotransferase, and lactate dehydrogenase were measured in
blood serum according to fabricant instructions (Bioclin/Qui-
basa, Minas Gerais, Brazil, ©2012).

Redox profile determination

Thiobarbituric acid reactive substances (TBARS)
TBARS, a measure of lipid peroxidation, were determined in
plasma. Samples were mixed with 20% trichloroacetic acid and
0.8% thiobarbituric acid and heated in a boiling water bath for
60 minutes. TBARS were determined by the absorbance at 535 nm
and reported as nmol TBARS/mg of protein (14).

Carbonyls
Carbonyl content was determined spectrophotometrically (15).
The damage measure was taken from an absorbance reading at
370 nm. Results were reported as nmol of carbonyl groups/mg
of protein.

Sulfhydryls (SH)
This method is based on the 5,50-dithiobis (2-nitrobenzoic acid)
reduction by thiols that produces a yellow solution, thionitro-
benzoate (TNB), whose absorption is measured spectrophoto-
metrically at 412 nm (16). Results were reported as nmol TNB/
mg of protein.

Antioxidant enzymes

CAT assay
Activity was assayed in erythrocytes according to Aebi (17),
based on the decomposition of H2O2 monitored spectrophoto-
metrically at 240 nm, at ambient temperature. One CAT unity

is defined as 1 mmol of hydrogen peroxide consumed per min-
ute, and the specific activity was reported as units/mg of
protein.

SOD assay
SOD activity was measured spectrophotometrically at 480 nm
(18). This method is based on the inhibition of adrenaline
autoxidation in alkaline medium by the enzyme. Results were
reported as units/mg of protein.

Protein determination

Protein was determined by the method of Lowry et al. (19)
using bovine serum albumin as standard.

Body composition evaluation

The nutritional status of individuals was assessed by measuring
weight (kg), height (m), waist circumference (WC), and BMI.
Weight was measured by a Welmy calibrated digital scale
(Welmy, Brazil), which has a range of up to 200 kg. Individuals
were standing erect and still at the center of the weight scale,
without shoes, wearing light clothes, head up, and staring at a
fixed point at eye level, to have their weight measured. Weight
was measured in a reserved room. Stadiometer range was up to
2.0 m. BMI was calculated by the ratio between total body mass
(kg) and squared height (m2) (20). WC was measured by
inelastic and inextensible tape measure with individuals in the
standing position. Measurements were taken at minimal inspi-
ration, surrounding the abdominal region, at the midpoint
between the iliac crest and the last rib (21).

Food consumption

Food consumption was assessed through a food survey. The 24-
hour dietary recall (22) was used throughout the study period,
which was 9 weeks. Energy, carbohydrate, protein, fat, and fiber
were measured as nutritional parameters. These recalls were
held three times throughout the study period: in the first, fifth,
and ninth weeks, always on the same weekday.

Indicators of well-being and anxiety

The aim of this survey was to evaluate indicators of anxiety, life
satisfaction, and self-efficacy before and after a period of green
juice use as dietary supplementation.

The two groups received treatment for 9 weeks and under-
went two assessments with the following tests: the Beck Anxiety
Inventory (23) and the General Self-Efficacy Scale (24). Tests
were adapted and validated for Brazilians (25,26). The tests
were completed by the participants before beginning supple-
mentation period and at the end.

Statistical analysis

Statistical analysis was performed using SPSS v. 20-IBM soft-
ware (Statistical Product and Service Solutions, New York,
USA). The normality of data was analyzed through the
Shapiro–Wilk test. The analysis of quantitative variables that
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presented normal distribution was performed through repeated
measures analysis of variance. The post hoc Bonferroni test was
used as necessary. Values of p < 0.05 were considered signifi-
cantly different from control.

Results

Forty-four volunteers were recruited. Nine of them (20.45%)
declined to participate. A total of 35 agreed to participate in the
study: 18 individuals in the supplemented group (2 of them
withdrew voluntarily and 2 were excluded as outliers) and 17 in
the control group (3 of them withdrew voluntarily and 1 was
excluded for changing diet during the study). Fourteen partici-
pants remained in the juice group and thirteen participants
remained in the placebo one (see Figure 1 for the participant
flow chart). Mean ages were 31.07 and 30.15 years in the juice
and control groups, respectively. Demographic details of the
individuals by randomized group are shown in Table 1. No
significant differences were found between groups.

There was no difference in diet composition intake (carbo-
hydrates, lipids, proteins, and fiber) of participants during the

development of this experimental protocol, as analyzed by
24-hour dietary recall (data not shown). In addition, green juice
consumed for 9 weeks did not alter anthropometric measure-
ments of supplemented group when compared to the control
group (Table 2). Markers of biochemical functions are shown
in Table 3. We found no significant differences in biochemical
markers between the groups.

Oxidative stress markers (carbonyl, SH, and TBARS) and
antioxidant enzymes (SOD and CAT) are shown in Table 4.
No significant differences were found between the groups. No
significant differences were found in quality of life or well-being
between the groups (Table 5).

Discussion

Fruits and vegetables, apart from being good sources of vita-
mins, minerals, and fiber, are rich sources of potentially bioac-
tive compounds known as phytochemicals. These compounds
are not considered nutrients, but they are thought to provide
much of the disease prevention potential of fruits and vegeta-
bles in human health (27–29). However, there are many unan-
swered questions related to fruit juice and human health. In
this context, the present study aimed to investigate the effect of
green juice (which combines fruits and vegetables) on human
metabolism, considering biochemical and redox profile, as well
as on well-being.

In the volunteers in our study, green juice supplementation
did not modify plasmatic biochemical parameters such as glu-
cose and lipid profile. In a recent study, increasing fruit and
vegetable intake did not alter plasma glucose or lipid status in
participants, despite significantly increasing circulating folate

Randomized (n=35)

Supplemented Group (n=18)Control Group (n=17)

Analyzed (n=13) Analyzed (n=14)

Declined to participate (n=9)

Recruited volunteers (n=44)

Withdrew voluntarily (n=3)
Excluded (n=1)

Withdrew voluntarily (n=2)
Excluded (n=2)

Figure 1. Participant flowchart during the study, from enrollment to completion.

Table 1. Sample Characterization.

Juice Group (nD 14) Control Group (nD 13) p

Female, n (%)* 11/14 (78.6) 11/13 (84.6) 1.00
Age, years 31.07 § 11.09 30.15 § 8.52 0.81
BMI, kg/m2 25.41 § 4.11 23.5 § 2.85 0.17

aData are expressed as mean § standard deviation.
BMI D body mass index.
�Chi-square tests.
��Independent t test.

Table 2. Anthropometric Outcomes.

Juice Group Control Group

1st 2nd 3rd 1st 2nd 3rd p

Weight, kg 71.54 § 14.18 71.81 § 13.91 71.00 § 14.36 63.60 § 10.91 63.06 § 9.83 63.34 § 10.44 0.402
BMI, kg/m2 25.23 § 3.99 25.00 § 3.94 24.88 § 4.14 23.20 § 2.83 22.97 § 2.68 22.72 § 2.60 0.596
WC, cm 82.77 § 12.03 84.71 § 11.17 83.28 § 12.02 80.32 § 9.64 80.78 § 8.07 78.35 § 8.13 0.357

Data are expressed as mean § standard deviation.
BMI D body mass index; WC D waist circumference.
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levels (30). It is notable that many studies did not find an asso-
ciation between fruit juice and adverse outcomes related to
body weight, plasma lipids, or blood glucose in adults or chil-
dren (31).

Our results also did not show any significant changes in
redox profile (lipid peroxidation and protein oxidation). On
the other hand, it is possible that we did not observe significant
results due to a supplementation period of only 9 weeks. Of
interest, an improvement in redox balance was not accompa-
nied by a decrease in cardiovascular risk markers, which dem-
onstrates that high consumption of fresh carrot juice without
changes in lifestyle is not sufficient to improve lipid profiles
(32). On the other hand, a previous study of the effect of the
same green juice on rats’ metabolism showed a modulation of
redox state and a reduction of weight gain (13). In this pub-
lished research with rats, both intervention and control groups
received the same diet. However, both groups were not asked
to follow any further dietary counseling in our study.

Most studies evaluating the effect of dietary supplementa-
tion had limited sample sizes of varied gender and ethnicity. In
addition, these studies presented short treatment periods and a
focus on early biomarkers rather than on functional end points,
which are costly but more meaningful. Investigations included
single-dose tests, 5-day studies, 4- to 8-week studies (most
common) and, only very rarely, studies of more than a few
months’ duration. There are few studies controlled for variabil-
ity in background diet and other confounding variables (30,31).

Additional challenges to dietary supplementation research
include determining accurate dietary intake and compliance with
the study protocol. In our study, we did not interfere with nutrient
intake. Therefore, we recommended that volunteers keep their
regular diets throughout the study. Thus, it was necessary to
exclude a participant who modified his/her regular diet during the
period of supplementation. Besides, differing methods of prepar-
ing juices, the variable nutrient and phytochemical content among
varietals, regions, and storage conditions are inherent issues

Table 3. Biochemical Outcomes.

Juice Group Control Group

1st 2nd 3rd 1st 2nd 3rd p

Glucose, mg/mL 92.3 § 10.3 91.6§ 9.9 89.5 § 11.1 91.6 § 6.1 93.3 § 6.5 90.9 § 7.5 0.630
Triglycerides, mg/dL 119.7 § 45.5 106.3 § 36.8 108.7 § 47.8 119.8 § 68.4 103.0 § 63.7 111.3 § 47.8 0.891
Cholesterol, mg/dL 192.9 § 31.9 196.7 § 37.0 189.0 § 36.3 181.5 § 25.5 189.9 § 28.4 188.5 § 28.6 0.256
HDL-C, mg/dL 64.7 § 14.8 67.1§ 13.8 64.6 § 12.9 64.0 § 12.8 68.8 § 16.5 67.6 § 17.1 0.396
LDL-C, mg/dL 104.3 § 34.2 108.3 § 33.9 102.7 § 35.9 93.6 § 19.8 100.4 § 20.2 98.7 § 17.7 0.463
Urea, mg/dL 33.3 § 11.8 30.1§ 8.4 30.6 § 4.8 29.0§ 8.4 27.1 § 5.9 26.6 § 12.1 0.915
Creatinine, mg/dL 0.8 § 0.1 0.9§ 0.2 0.9 § 0.2 0.8 § 0.1 0.9 § 0.2 0.9 § 0.1 0.843
Uric acid, mg/dL 4.8 § 0.9 4.5§ 1.0 4.2 § 0.8 4.7 § 1.1 4.4 § 1.2 4.3 § 1.2 0.613
AST, U/L 19.2 § 4.4 20.6§ 4.7 22.9 § 5.9 20.1§ 5.3 20.2 § 4.0 20.9 § 3.8 0.262
ALT, U/L 7.4 § 3.4 9.5§ 4.6 12.3 § 5.7 8.8 § 8.2 10.8 § 8.1 11.8 § 9.6 0.351
LDH, U/L 195.9 § 47.5 219.9 § 34.4 230.4 § 37.4 224.2 § 32.7 221.9 § 52.7 234.3 § 34.1 0.094
Iron, mcg/dL 68.7 § 29.9 69.6§ 28.2 70.9 § 23.8 58.7 § 20.8 94.9 § 54.4 73.4 § 23.9 0.151
Total protein, g/dL 6.8 § 0.5 6.7§ 0.7 6.7 § 0.3 6.7 § 0.4 6.9 § 0.4 6.6 § 0.3 0.075

Date are expressed as mean § standard deviation.
HDL-CD high-density lipoprotein cholesterol; AST D aspartate aminotransferase; ALT D alanine aminotransferase; LDH D lactate aminotransferase; LDL-C D low-density
lipoprotein cholesterol.

Table 4. Oxidative Stress Outcomes.

Juice Group Control Group

1st 2nd 3rd 1st 2nd 3rd p

Carbonyl, mmol/mg protein 0.47 § 0.09 0.43 § 0.09 0.43 § 0.08 0.47 § 0.08 0.44 § 0.09 0.41 § 0.08 0.781
SH, nmol TNB/mg protein 0.66 § 0.50 0.62 § 0.50 1.01 § 1.04 1.27 § 0.70 1.21 § 0.77 1.25 § 0.65 0.275
SOD, units/mg protein 3221§ 532 3230 § 572 3121 § 635 3055§ 926 3028 § 780 2780 § 640 0.699
TBARS, nmol TBARS/mg protein 0.05 § 0.02 0.07 § 0.04 0.06 § 0.02 0.05 § 0.02 0.07 § 0.03 0.09 § 0.06 0.406
CAT, U/mg protein 296.1 § 70.1 286.1 § 55.6 296.8 § 59.8 308.5 § 90.4 290.0 § 109.7 280.4 § 81.1 0.598

Data are expressed mean § standard deviation.
SHD sulfhydryls; TNB D thionitrobenzoate; SOD D superoxide dismutase; TBARS D thiobarbituric acid reactive substances; CAT D catalase.

Table 5. Psychological Outcomes.

Juice Group Control Group

Pre-intervention Post-intervention Pre-intervention Post-intervention p

BAI 7.86 § 4.22 9.07§ 6.33 4.64§ 2.73 5.27 § 4.29 0.730
GSE 54.29 § 22.76 53.21 § 33.09 65.45 § 17.81 64.55 § 20.55 0.985

Data are expressed as mean § standard deviation.
BAID Beck Anxiety Inventory; GSE D General Self-Efficacy Scale.
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associated with the field. Furthermore, determining an appropriate
dosage of juice to study is a challenge; volumes ranged from
30 mL/d to 1 L in the studies reviewed. Many investigations raised
important questions regarding the bioavailability and in vivo
metabolism of phytochemicals in juice as well as the required
exposure time and concentrations needed to be effective (31).

In the present study, the sample was composed of healthy vol-
unteers, and this can be one factor contributing to the lack of dif-
ferences observed. The implications of baseline health status are
uncertain. Some authors (30,33) observed a greater response in
populations deemed less healthy but apparently more likely to
benefit from dietary treatment. Recent investigations have
involved “at-risk” persons, but traditionally most work has
focused on healthy young adults who might be more “resistant” to
treatment effects. The incorporation of participants with existing
disease or risk factors introduces variability into a study, but it is
important given the increasing risk profile of the population (31).

It is extremely important to say that there may be evidence
of actual benefits on human metabolism in different future
studies. There is a clear need for larger, well-controlled studies
of longer duration with well-defined outcomes. We strongly
recommend future work among different samples, such as
adults with chronic medical conditions. Not all healthy individ-
uals are on a fruit-and-vegetable juice–based diet. However,
healthy people who consume fruits and vegetables as a dietary
drink are expected to be protecting themselves from chronic
diseases, due to an increase in fiber and antioxidant substance
intake. Our sample was characterized by healthy people. Future
studies with healthy people, but different fruit-and-vegetable
juices are also recommended.

The bioaccessibility and bioavailability of each antioxidant
differs greatly, and the most abundant antioxidants in ingested
fruit are not necessarily those leading to the highest concentra-
tions of active metabolites in target tissues (34). Several factors
interfere with the bioavailability of antioxidants, such as food
source and chemical interactions with other phytochemicals
and biomolecules present in the food (35). The absence of sig-
nificance may be key to clarifying some doubts concerning bio-
accessibility and bioavailability of antioxidants in fruit-and-
vegetable drinks.

Although our green juice recipe has not achieved significant
results as a preventive diet, green juice consumption should be
promoted for the maintenance of good health, because it stimu-
lates the intake of fruits and vegetables.
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