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ABSTRACT Dried plums contain bioactive components that have demonstrated antioxidant and anti-inflammatory effects.

The objective of this study was to determine if dried plum consumption reduces the risk factors for cardiovascular disease (CVD)

in postmenopausal women, specifically examining lipid profiles, oxidative stress, antioxidant capacity, and inflammation in a

dose-dependent manner. We conducted a 6-month, parallel-design controlled clinical trial, where 48 postmenopausal women

were randomly assigned to consume 0, 50, or 100 g of dried plum each day. After 6 months of intervention, total cholesterol (TC)

in the 100 g/day treatment group (P = .002) and high-density lipoprotein cholesterol in the 50 g/day treatment group (P = .005)

improved significantly compared to baseline. Inflammatory biomarkers interleukin-6 (P = .044) and tumor necrosis factor-a
(P = .040) were significantly lower after 6 months within the 50 g/day dried plum group compared to baseline. Moreover, total

antioxidant capacity increased significantly within the 50 g/day group (P = .046), and superoxide dismutase activity increased

significantly within both 50 and 100 g/day groups (P = .044 and P = .027, respectively) after 6 months compared to baseline. In

addition, plasma activities of alanine transaminase (P = .046), lactate dehydrogenase (P = .039), and creatine kinase (P = .030)

were significantly lower after 6 months in the 50 g/day dried plum group. These findings suggest that daily consumption of

50–100 g dried plum improves CVD risk factors in postmenopausal women as exhibited by lower TC, oxidative stress, and

inflammatory markers with no clear dose dependence.
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INTRODUCTION

Cardiovascular disease (CVD) is the leading cause of
death worldwide.1 Approximately 17.9 million people

died globally from CVD in 2016,1 and it has been predicted
that by 2030, about 116 million people in the United States
will suffer from a heart disease-related illness.2 In 2012, total
costs related to CVD were estimated to be *$316.6 billion
in the United States and are expected to increase to $818
billion by 2030.2,3

A decline in estrogen levels in postmenopausal women
significantly increases their risk for CVD.4,5 Reduced es-
trogen levels are associated with alterations in lipid me-
tabolism, blood pressure, and vascular function. In
addition, it increases the production of pro-inflammatory
molecules6,7 and oxidative stress.8,9 While CVD attenu-
ating drugs are used widely, there are detrimental side
effects and high costs associated with them.10 As alter-

native therapeutic approaches to drug therapy, animal and
human studies have shown that high polyphenol and the
fiber content of dried plums may mitigate the risk factors
for heart disease.11–13

Considerable research has demonstrated the cardiovascular
benefits of individual components of dried plum. However, a
limited number of studies have examined the effects of dried
plum as a whole on CVD risk factors, and even fewer studies
have examined their dose-dependent effects. Animal and in
vitro studies have indicated that dried plums and extracts
have anti-inflammatory effects,11,14,15 decrease oxidative
stress,11,15 and lower the risk of hypertension16 and hyper-
cholesterolemia.17 In human studies, the consumption of
100 g of dried plums per day reduced lipid peroxidation,
lowered total and low-density lipoprotein cholesterol (LDL-
C), and decreased systemic inflammatory biomarkers.12,18,19

Furthermore, a lower dose of 200 kcal/day (equivalent to 83–
84 g/day) of dried plums increased plasma antioxidant ca-
pacity.12 The latter suggests that quantities under 100 g/day
may improve risk factors related to CVD.

Although dried plums produce positive effects on CVD
risk factors, there are insufficient data to determine if their
effect is dose dependent. Furthermore, very few studies have
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examined the effect of dried plum consumption on multiple
CVD risk factors in the postmenopausal population.
Therefore, the objectives of this study were to determine the
impacts of daily consumption of dried plums on lipid pro-
files, oxidative stress, and inflammation in postmenopausal
women and whether a higher dose (100 g/day) is more ef-
fective than a lower dose (50 g/day). We hypothesized that
daily consumption of dried plums would improve CVD risk
factors of postmenopausal women in a dose-dependent
manner.

MATERIALS AND METHODS

Study population

Forty-eight postmenopausal women aged 65–79 years old
were recruited from a study designed to address the impact
of dried plum on bone health. Menopausal status was de-
fined as not having menstruation for at least an entire year.
According to Table 1, the length of time between the par-
ticipants’ age at last menopausal period and their current age
was well over 1 year.

Participants were excluded if they were currently on
parathyroid hormone, growth hormone, steroids, or any
other prescription medications. Those having a metabolic
bone disease, renal disease, gastrointestinal disease, liver
disease, respiratory disease, CVD, diabetes mellitus, or any
other chronic inflammatory diseases were also excluded
from the study. In addition, heavy smokers (>20 ciga-
rettes/day), as well as subjects who regularly consumed
dried plum or prune juice, were excluded from the study.
Regular dried plum consumption was defined as consuming
4 dried plums per day, 4 times a week. However, the study
population was consuming less than 1–2 plums per week.

All research methods in this study were approved by the
Institutional Review Board. A completed written consent
form was provided to and obtained from all participants
(ClinicalTrials.gov, No. NCT02325895).

Anthropometric, dietary, and physical
activity assessment

Before intervention, a brief medical history, as well as the
height and weight measurements, was obtained from each
participant. Body mass index (BMI) was calculated as

weight in kilograms/height in meters squared (kg/m2).
Three-day food records were collected through interviews
and analyzed at baseline and 6 months using Food Pro-
cessor software version 7.50 (ESHA Research, Salem,
OR). Current physical activities, including leisure, occu-
pational, and home activities, were evaluated using the
Community Health Activities Model Program for Seniors
questionnaire.20

Experimental design

A parallel-arm, randomized controlled trial was con-
ducted with participants randomly assigned to one of three
groups: 0 g/day (n = 16), 50 g/day (n = 16), and 100 g/day
(n = 16) of dried plum for 6 months. The composition of
dried plums per 100 g obtained from Food Processor
version 7.50 (ESHA Research) included 239 kcal energy,
2.61 g protein, 0.52 g fat, 7.10 g total fiber, 51 mg calcium,
79 mg phosphorus, and 62.7 g total carbohydrates.21 The
participants were instructed to maintain their regular diet
and physical activity during the study. Overnight fasting
venous blood samples were collected at baseline and after
6 months. The blood samples were centrifuged at 1200 g
at 4�C for 10 min, and the plasma was separated into al-
iquots and stored at -80�C until analysis. More details
on the experimental design are provided in the previous
article.21

Biochemical analysis

Lipid profile was determined by measuring plasma tri-
glycerides (TG), total cholesterol (TC), and high-density
lipoprotein cholesterol (HDL-C) by kits from Stanbio La-
boratory (Boerne, TX). The LDL-C was calculated using the
equation: LDL-C = TC – HDL-C – TG/5.

Tumor necrosis factor-a (TNF-a) was determined using
an ELISA Kit (Cayman Chemical, Ann Arbor, MI). Thio-
barbituric acid reactive substances (TBARS) were measured
using a commercial assay kit (Cayman Chemical) to indi-
cate oxidative stress. Total antioxidant capacity was mea-
sured using the Sigma Antioxidant Assay Kit (Sigma, St.
Louis, MO). Activities of superoxide dismutase (SOD),
catalase (CAT), glutathione peroxidase (GPx), and gluta-
thione S transferase (GST) were determined using Cayman

Table 1. Characteristics of the Study Population at Baseline and After 6 Months for the Control

(0 g/day Dried Plum) and Treatment Groups (50 and 100 g/day Dried Plum)

Measures

0 g/day dried plum 50 g/day dried plum 100 g/day dried plum

Baseline 6 months Baseline 6 months Baseline 6 months

Age (years) 71.0 – 2.9 — 68.5 – 4.3 — 70.4 – 3.7 —
LMP age (years) 49.2 – 6.6 — 49.3 – 7.6 — 49.3 – 7.7 —
Height (cm) 161.2 – 7.0 — 161.7 – 6.0 — 162.0 – 7.2 —
Weight (kg) 65.0 – 10.6 65.7 – 9.6 64.5 – 12.1 62.8 – 11.6 65.5 – 8.9 65.9 – 9.6
BMI (kg/m2) 25.0 – 4.3 25.3 – 4.7 24.8 – 3.9 24.2 – 3.8 24.9 – 4.0 25.1 – 3.6

Values are expressed as mean – standard deviation. The baseline characteristics of the participants were not significantly different between groups. There were no

significant mean characteristic differences observed within or between each treatment group.

BMI, body mass index; LMP, last menstrual period.
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assay kits (Cayman Chemical). Interleukin-6 (IL-6) was
measured using an Immunometric Enzyme Immunoassay
Kit (Cayman Chemical).

The activities of plasma aspartate transaminase (AST),
alanine transaminase (ALT), alkaline phosphatase (ALP),
lactate dehydrogenase (LDH), and creatine kinase (CK)
were determined using commercial assay kits (Stanbio La-
boratory) as indices of liver function.

Statistical analysis

A sample size determination of 48 was calculated using
G*Power 3.1.9.222 based on a previous human trial of 100 g
of dried plum consumption on C-reactive protein18 with a
power of 0.7 and a value of 0.05. Statistical analysis was
performed using a mixed design in SPSS Statistics 24 (IBM,
Armonk, NY) to determine the main and interaction effects
of dose intervention (0, 50, or 100 g/day dried plum) and
time (baseline and 6 months). A split-plot model of repeated
measures was used for statistical analysis within treatment
groups. Paired t-tests were used within groups, and an in-
dependent t-test was used between groups as post hoc tests
where appropriate. Baseline differences between trials
were tested using a one-way analysis of variance. In the
case of a significant difference, analysis of covariance
(ANCOVA) with baseline as a covariate was performed.
Data are reported as mean – standard deviation. In all sta-
tistical comparisons, differences with P £ .05 were con-
sidered statistically significant.

RESULTS

Forty of the 48 participants completed the study and were
included in the final analysis (Fig. 1); 13 of which were in
the control group, 14 in the 50 g/day dried plum group, and
13 in the 100 g/day dried plum group. Participant attrition
was due to noncompliance or personal and health-related
issues. A summary of the participants’ characteristics is
presented in Table 1. There were no statistically significant
differences in mean age, height, and age of the last men-
strual period among groups at baseline (Table 1). Weight
and BMI did not change over time across all groups. No
differences in dietary intake and physical activity were ob-
served. The diet analysis of the 3-day food records did not
show any significant differences among baseline values of
control, 50 g/day, and 100 g/day dried plums and between
baseline and 6-month values for each group (for complete
data, please refer to Hooshmand et al.21).

Lipid profile

While consuming 50 g/day dried plums for 6 months re-
sulted in a nonsignificant decrease in TC levels (P = .085),
consuming 100 g/day significantly reduced TC compared to
baseline (P = .002) (Table 2). HDL-C levels were raised
significantly by consuming 50 g/day dried plum compared to
baseline (P = .005), resulting in a lower TC to HDL-C ratio
(P = .014). The trend of reduction of LDL-C and TG in those
consuming 100 g/day dried plum was shown compared to
their baseline values (P = .076 and P = .088, respectively).

Table 2. Lipid Profiles of Postmenopausal Women Consuming 0, 50, and 100 g/Day of Dried Plum at Baseline

and After 6 Months

Measures

0 g/day dried plum 50 g/day dried plum 100 g/day dried plum

Baseline 6 months Baseline 6 months Baseline 6 months

TC (mg/dL) 153.6 – 40.8 149.8 – 42.6 152.7 – 48.7 128.1 – 64.7 149.6 – 39.6 90.7 – 33.1*
HDL-C (mg/dL) 41.2 – 7.7 40.1 – 17.5 38.6 – 16.2 48.6 – 17.6* 40.2 – 27.3 43.9 – 16.3
LDL-C (mg/dL) 86.9 – 39.2 86.6 – 25.3 88.4 – 26.5 70.6 – 58.3 103.9 – 42.7 85.0 – 46.4
TG (mg/dL) 91.3 – 46.1 89.2 – 53.1 92.4 – 49.5 85.0 – 26.9 102.8 – 41.3 90.8 – 33.0
TC:HDL-C 3.77 – 1.4 4.25 – 1.9 4.52 – 1.2 2.81 – 1.1* 4.67 – 2.1 3.93 – 1.0

Values are expressed as mean – standard deviation.

Values that have * are significantly different at P < .05 in comparison to the corresponding baseline value.

HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; TC, total cholesterol; TG, triglycerides.

FIG. 1. Experimental design and study par-
ticipation. IRB, Institutional Review Board.
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Inflammatory biomarkers

Although there was a nonsignificant decrease in IL-6
levels after consuming 100 g/day dried plum for 6 months
(P = .075), a significant reduction was detected after
6-month consumption of the lower dose (P = .044; Fig. 2A).
Similar results were found for TNF-a, where only the
50 g/day consumption resulted in a significant reduction
compared to baseline (P = .040; Fig. 2B).

Oxidative stress, antioxidant capacity,
and antioxidant enzymes

Both treatment groups also experienced significantly
lower TBARS than their basline levels (P = .046 for
50 g/day, and P = .044 for 100 g/day) (Table 3). Moreover,
consumption of 50 g/day dried plum resulted in a significant
increase in total antioxidant capacity (P = .046) for this
group (Table 3). The SOD activity increased significantly
within both 50 g/day (P = .044) and 100 g/day (P = .027)
dried plum groups after 6 months compared to their corre-
sponding baseline values. Consumption of 50 g/day dried
plum resulted in a significant increase in GST activity
compared to baseline (P = .031). No statistical differences
were detected for CAT and GPx activities after 6 months for
either dose of dried plums (Table 3). No significant differ-
ences were found among the three treatment groups at

baseline regarding the biochemical indicators, except for
GPx. However, after running ANCOVA with baseline as a
covariate, no significant differences were detected in GPx.

Liver function enzyme activity

The 50 g/day consumption of dried plum showed signif-
icant changes in liver function enzyme activities, where
ALT (P = .046), LDH (P = .039), and CK (P = .030) de-
creased significantly at 6 months compared to the baseline
(Table 4). Both treatment groups showed a trend of lower
AST than their baseline levels (P = .085 for 50 g/day, and
P = .068 for 100 g/day). Eating 100 g/day dried plum showed
a trend of lower LDH (P = .093). ALP activities did not
change in either group over time.

DISCUSSION

It has been well documented that postmenopausal women
are at higher risk of developing CVD associated with re-
duced ovarian hormones.5,23 Endogenous estrogen has car-
dioprotective effects related to estrogen-mediated
vasodilation and reductions in oxidative stress and inflam-
matory biomarkers.5,24,25 Moreover, menopause has been
shown to have unfavorable consequences on lipid metabo-
lism, including LDL-C, TG, and TC.6,26–29 A diet composed
of 25% dried plum powder was shown to significantly lower

FIG. 2. (A) IL-6 concentration.
(B) TNF-a concentration. Bars with *
are significantly different from baseline
(P < .05). IL-6, interleukin-6; TNF-a,
tumor necrosis factor-a.

Table 3. Oxidative Stress, Antioxidant Capacity, and Antioxidant Enzyme Activities of Postmenopausal Women

Consuming 0, 50, and 100 g/Day of Dried Plum at Baseline and After 6 Months

Measures

0 g/day dried plum 50 g/day dried plum 100 g/day dried plum

Baseline 6 months Baseline 6 months Baseline 6 months

TBARS (lM/L) 0.45 – 0.2 0.43 – 0.2 0.42 – 0.2 0.34 – 0.3* 0.40 – 0.1 0.31 – 0.1*
TAC (mM/L) 0.87 – 0.2 0.81 – 0.2 0.87 – 0.3 1.02 – 0.2* 0.91 – 0.2 0.93 – 0.3
SOD (U/mL) 10.4 – 5.6 11.6 – 4.6 9.90 – 4.6 13.9 – 5.0* 9.88 – 2.8 12.5 – 3.3*
CAT [nM/(min$mL)] 80.9 – 25.3 85.9 – 30.5 90.2 – 32.7 97.8 – 32.8 97.8 – 66.5 104.5 – 48
GST [nM/min$mL)] 5.69 – 4.5 4.43 – 4.2 4.14 – 3.0 6.54 – 5.0* 4.34 – 5.1 6.16 – 3.0
GPx [nM/min$mL)] 402 – 121 359 – 130 295 – 119 359 – 112 337 – 191 401 – 152

Values are expressed as mean – standard deviation.

Values that have * are significantly different at P < .05 in comparison to the corresponding baseline value.

CAT, catalase; GPx, glutathione peroxidase; GST, glutathione S transferase; SOD, superoxide dismutase; TAC, total antioxidant capacity; TBARS, thiobarbituric

acid reactive substances.
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total and non-HDL cholesterol levels in ovariectomy-
induced hypercholesterolemic rats than ovariectomized rats
fed no dried plum.17 A human study using prune essence
concentrate showed that consuming both 50 and 100 mL/day
significantly decreased TC and LDL-C compared to base-
line and placebo in healthy subjects with mild hypercho-
lesterolemia after 4 weeks.30

In the present study with postmenopausal women, sup-
plementation with 100 g/day dried plum resulted in signifi-
cantly lower TC concentrations. Besides, consumption of
50 g/day dried plum led to significantly higher HDL-C levels
and, therefore, significantly lower TC to HDL ratios. Chai
et al.18 also found that daily consumption of 100 g dried plum
reduced TC and LDL-C levels at 12 months compared to
baseline in postmenopausal women. Researchers of a recent
2-week study that evaluated the impacts of feeding 6 (42 g)
and 2 (14 g) dried plums daily found no favorable impact on
vascular function or plasma lipids in 27 postmenopausal
women.31 However, as suggested by the researchers, the ab-
sence of a control group and the short-term nature of the study
may have negated the potential to detect positive effects.

In another study,32 significant reductions of TC and LDL-
C were detected in prehypertensive middle-aged men and
women after 8 weeks of eating either 11.5 or 23 g/day of
dried plum compared to a control group. This suggests that
doses even lower than 50 g/day may improve blood lipid
concentrations in the presence of CVD risk factors. The
significant increase in HDL-C after consumption of 50 g/day
dried plums found in the present study demonstrates the
potential of the lower dose to improve lipid profile.

Dried plum is high in soluble and insoluble fiber, pri-
marily pectin and cellulose.31,33 Soluble fiber intake has
been established as having a role in improving cholesterol
concentrations by increasing bile excretion and reducing
dietary cholesterol absorption. It has also been demonstrated
that a dose–response relationship exists between increased
dietary fiber intake and increased HDL-C, as well as de-
creased TC to HDL-C ratio in both males and females.34

This may at least partially account for the similar positive
effects on blood lipids reported here.

Oxidative stress has been established as having a vital role in
the initiation and development of CVD, leading to recent re-
search focusing on antioxidant therapeutic approaches.35–37

Dried plums have a high antioxidant capacity, in part, due to
their high polyphenol content.16,38–40 Several clinical trials
have studied the effect of daily consumption of dried plum, as
well as dried plum (prunes) extracts or concentrates on oxi-
dative stress, antioxidant capacity, and antioxidant enzyme
activity. In the present study, both 50 and 100 g/day of dried
plum consumption decreased production of TBARS, indicating
its effectiveness in reducing oxidative stress. A significant in-
crease in SOD enzyme activity after consuming both doses of
dried plums further supports dried plum’s antioxidant benefits.

These results are consistent with a previous study,12

where an 8-week period of consuming 200 kcal/day of dried
plum consumption produced an increase in antioxidant ca-
pacity in healthy overweight adults. In another study,18 a
significant reduction in lipid hydroperoxide levels in post-
menopausal women was observed after 12 months of
100 g/day dried plum consumption. In addition, dried plum
extracts have been shown in vitro to reduce superoxide
anion (O2

-) levels in vascular smooth muscle cells isolated
from rats.16 Further lending support to the potential for dried
plums to reduce oxidative stress, prune essence concentrate
at both 50 mL/day and 100 mL/day doses decreased TBARS
levels significantly relative to placebo and baseline.30

Chlorogenic acid isomers have been identified as the
principal phenolic compound found in dried plums and
demonstrate high antioxidant capacity.41 In an animal
study,42 dietary chlorogenic acid supplementation reduced
hydrogen peroxide (H2O2) and O2

- concentrations and de-
creased NADPH-dependent O2

- production in the vascular
wall of spontaneously hypertensive rats. As the primary
function of NADPH oxidase activity is the production of
reactive oxygen species, the inhibitory effects of chloro-
genic acid on NADPH oxidase activity suggest a possible
mechanism for the antioxidant properties of dried plums.43

High performance liquid chromatography analysis has in-
dicated that chlorogenic acid only accounts for *28% of
dried plum’s oxygen radical absorbance capacity, suggest-
ing that antioxidant activity may result from other compo-
nents of dried plum as well.41,44

Pectin polysaccharides extracted from plums decrease
O2

- production by inhibiting xanthine oxidase activity in
vitro.45 Xanthine oxidase is expressed throughout the car-
diovascular system and is a significant source of O2

- and

Table 4. Liver Function Enzyme Activity of Postmenopausal Women Consuming 0, 50, and 100 g/Day

of Dried Plum at Baseline and After 6 Months

Measures

0 g/day dried plum 50 g/day dried plum 100 g/day dried plum

Baseline 6 months Baseline 6 months Baseline 6 months

AST (U/L) 17.4 – 7.6 20.9 – 9.3 22.7 – 11.6 17.4 – 8.2 24.2 – 7.8 18.6 – 7.9
ALT (U/L) 12.0 – 4.0 13.7 – 5.4 12.2 – 5.4 10.4 – 4.1* 12.7 – 8.4 10.1 – 4.9
ALP (U/L) 22.8 – 7.1 25.0 – 10.4 24.0 – 9.8 18.2 – 9.0 23.0 – 9.2 17.7 – 9.9
LDH (U/L) 46.5 – 29.7 44.6 – 15.3 50.8 – 24.0 36.5 – 19.0* 54.8 – 38.5 36.5 – 18.0
CK (U/L) 36.9 – 14.3 30.5 – 25.4 35.8 – 21.3 23.3 – 14.6* 47.9 – 49.7 40.7 – 18.6

Values are expressed as mean – standard deviation.

Values that have * are significantly different at P < .05 in comparison to the corresponding baseline value.

ALP, alkaline phosphatase; ALT, alanine transaminase; AST, aspartate transaminase; CK, creatine kinase; LDH, lactate dehydrogenase.
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H2O2.37 Furthermore, xanthine oxidase and O2
- production

are modulated by NADPH oxidase, indicating that the in-
hibitory effect on NADPH oxidase from chlorogenic acid in
dried plum may also influence xanthine oxidase activity.37

Epicatechin and catechin compounds present in dried plum
have also been demonstrated to produce antioxidant and
anti-inflammatory effects.46,47

Inflammation has been classified as a risk factor for CVD
because of its significant role in CVD development and
progression.48 The current study yielded significantly lower
IL-6 and TNF-a concentrations resulting from 6 months of
consuming 50 g/day dried plum consumption. Previous re-
search15 has demonstrated that polyphenolic extracts of
fresh plum significantly decreased IL-6 and IL-8 in human
umbilical vein endothelial cells by 4.4 and 7.4-fold, re-
spectively. As inflammation within the endothelium is di-
rectly related to atherosclerosis development, a reduction in
IL-6 and IL-8 in human endothelial cells indicates that plum
polyphenols may lower the inflammatory risk associated
with CVD.

Anti-inflammatory effects of dried plum consumption may
be explained by its ability to downregulate the expression of
pro-inflammatory mediators. Dried plum extracts have been
shown to reduce TNF-a and cyclooxygenase-2 expression in
H2O2 and lipopolysaccharides (LPS) stimulated RAW264.7
macrophage cells.14,49 Specifically, chlorogenic acid in dried
plum has been shown to decrease the expression of TNF-a,
IL-1b, and IL-6 in LPS treated RAW264.7 macrophage
cells.50

In addition to the potential mechanisms mentioned pre-
viously, a systematic review by Lever et al.51 suggested that
intake of plums may improve the intestinal microbiota and
hence exhibit several health-promoting effects such as an-
tioxidant, anti-inflammatory, and hypocholesterolemic
properties. Other researchers have also reported the benefi-
cial effects of consuming prune essence concentrate on in-
testinal microbiota.30 This has been attributed to the
nutritional composition of plums containing fiber, especially
the insoluble fiber pectin, sorbitol, and phenolic compounds,
which may act as prebiotics and feed the healthy intestinal
bacteria.30,51

Impaired hepatic function is clinically classified by ele-
vations in liver enzymes and has been suggested to be as-
sociated with increased risk for CVD.52–54 Accumulation of
fat in the liver and elevated liver enzymes are associated
with type 2 diabetes55 and hypertension,56 both of which are
representative risk factors for CVD. In the present study,
liver function enzyme activities of ALT, LDH, and CK
significantly decreased in response to 50 g/day of dried plum
consumption. These findings are in agreement with a pre-
vious study57 that found a significant reduction in ALT in
healthy adults after daily consumption of 3 dried plums for
8 weeks.

The current study included only healthy participants with
no clinical elevations in any biomarkers relating to CVD
risk factors. Perhaps the beneficial effects of dried plum
would have been more discernible in a population with
higher risk for CVD. Moreover, the sample size was rela-

tively small. Hence, studies using a larger sample size are
warranted to verify these findings and better evaluate the
effect of dried plum consumption on CVD risk factors in
postmenopausal women.

CONCLUSION

The findings of the present study suggest that daily con-
sumption of 50–100 g dried plums may improve CVD risk
factors in healthy postmenopausal women by increasing
total antioxidant capacity and antioxidant enzyme activity,
lowering lipid peroxidation, and lowering IL-6. Moreover,
the lower dose of 50 g/day of dried plum not only produced
beneficial effects similar to those of the higher dose
(100 g/day) but also additionally improved the lipid profile
by increasing HDL-C, the inflammatory markers by de-
creasing TNF-a, and markers of liver enzyme activity and
heart function by reducing ALT, LDH, and CK. Moreover, a
lower dose of dried plum is better tolerated due to reduced
digestive side effects and, therefore, may be a more practical
option than the higher amount. Of the many bioactive
components of dried plum, identification of the specific
ones, as well as their biological action that contributes to its
attenuating effects on CVD risk, remains to be determined.
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