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An open-label study with one treatment arm was conducted to investigate changes in health-related biomarkers
(blood pressure and liver enzyme activity) and the safety of 4 weeks of consuming a purple-fleshed sweet potato
beverage in Caucasian subjects. Twenty healthy adults, 18-70 years of age, with a body mass index >25 kg/m?, elevated
blood pressure and elevated levels of liver function biomarkers consumed two cartons of purple-fleshed sweet potato
beverage (125 ml, including 117 mg anthocyanin per carton) daily for 4 weeks. Hematology, serum clinical profile,
dipstick urinalysis and blood pressure were determined before consumption, at 2 and 4 weeks of consumption and
after a 2-week washout period. A trend was found toward lowering systolic blood pressure during the treatment period
(p=0.0590). No significant changes were found in diastolic blood pressure throughout the study period. Systolic blood
pressure was significantly lower after 4 weeks of consumption compared with before consumption (p=0.0125) and was
significantly higher after the 2-week washout period compared with after consumption (p=0.0496). The serum alanine
aminotransferase level significantly increased over time, but aspartate aminotransferase and y-glutamyltransferase
levels stayed within the normal range of reference values. Safety parameters of the blood and urine showed no
clinically relevant changes. The consumption of a purple-fleshed sweet potato beverage for 4 weeks resulted in no
clinically relevant changes in safety parameters of the blood and urine and showed a trend toward lowering systolic
blood pressure.
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INTRODUCTION food materials owing to their beneficial effects on human
health [1-3]. Ayamurasaki is a cultivar of sweet potato
(Ipomoea batatas (L.) Lam) that has purple flesh, a high
anthocyanin content and high productivity and was
developed just over a decade ago in Japan by cross-
breeding a line containing anthocyanins with a cultivar
lacking B-amylase activity [4]. The chemical structures
of the major anthocyanins in the purple-fleshed sweet
potato are monoacylated and diacylated forms of cyanidin

Anthocyanins, naturally occurring pigments in
vegetables, fruits and flowers, are promising functional
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and peonidin, as shown in Fig. 1 [5, 6]. Anthocyanin
pigments in purple-fleshed sweet potatoes have high
stability against heat and ultraviolet irradiation owing to
their acylated forms, which is an advantage when they
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Abbreviation | Ri R2 Rs Formula Molecular weight
YGM-2 H Caf H Cy-CafSop-Glc 935
YGM-1b H Caf | Caf | Cy-diCafSop-Glc 1097
YGM-a H Caf | PHB | Cy-CafPHBSop-Glc 1055
YGM-5b Me | Caf H Pn-CafSop-Glc 949
YGM-3 H Caf | Fer | Cy-CafFerSop-Glc 1111
YGM-4b Me | Caf | Caf | Pn-diCafSop-Glc 1111
YGM-5a Me | Caf | PHB | Pn-CafPHBSop-Glc 1069
YGM-6 Me | Caf | Fer | Pn-CafFerSop-Glc 1125
Fig. 1. Chemical structure of anthocyanins from purple-fleshed sweet potato

(Ipomoea batatas cultivar Ayamurasaki).

Me: methyl; Cy: cyanidin; Pn: peonidin; Caf: (£)-cafferic acid; Sop: sophoroside;
PHB: p-hydroxybenzoic acid; Fer: (E)-ferulic acid; Glc: glucopyranoside.

are used in food additives as natural colorants [7]. In
addition to their use as natural colorants, purple-fleshed
sweet potatoes are processed to produce concentrated
juice, paste and flour. Many foods containing processed
sweet potatoes, such as noodles, bread, jams, chips,
confections, beverages and alcoholic beverages, are
manufactured and commercially available in Japan [8].
Despitethe complex chemical structure ofanthocyanins,
studies have confirmed that when an anthocyanin-rich
extract is administered to rats [9—11] or a beverage
prepared from purple-fleshed sweet potato is consumed
by humans [10-12], two components of anthocyanins,
YGM-2 and YGM-5b, are rapidly absorbed into the body
(detectable in the blood) and rapidly excreted together
with non-acylated anthocyanins in the urine. Previous
studies have shown that the purple-fleshed sweet potato
or beverages derived from it containing anthocyanins
show biological activity, such as antimutagenicity
in vitro [13] and antihyperglycemic effects through
a-glucosidase inhibition [14] and antiatherosclerotic
effects [15] in animal models. Moreover, beneficial
effects on hypertension and hepatitis have been observed
in both animal models [16, 17] and clinical trials [18,
19]. However, most previous studies on the effects
of purple-fleshed sweet potato consumption were
conducted with Japanese individuals, and their results

may not be generally applicable to other populations
because of ethnic differences in the development of
chronic disease, body composition, and anthropometry
as well as in food consumption patterns. Therefore, we
conducted an investigation of the effects of a purple-
fleshed sweet potato beverage in Caucasian subjects
with elevated blood pressure and elevated levels of
liver function biomarkers, namely y-glutamyltransferase
(GGT), aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) activity. The effects of 4 weeks
of purple-fleshed sweet potato beverage consumption on
blood pressure and liver function were investigated, and
safety was evaluated by determining the occurrence of
adverse events and the hematological and biochemical
parameters in blood and urine samples.

MATERIALS AND METHODS

Ethical considerations

The study was conducted according to the current
version of the World Medical Association Declaration
of Helsinki (revised in Edinburgh, October 2000), the
International Conference on Harmonisation of Technical
Requirements for Registration of Pharmaceuticals for
Human Use (ICH) Guidelines for Good Clinical Practice,
the requirements as described in the European Union (EU)
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Clinical Trials Directive 2001/20/EC transposed in the
revised version of the Dutch Medical Research Involving
Human Subjects Act and current national regulations.
The protocol was submitted to an independent ethics
committee, namely the Medical Ethics Committee METC
Brabant in Tilburg, The Netherlands, and approval was
received on October 15, 2008. An amendment of the
protocol was approved on October 31, 2008.

All subjects provided written informed consent to
participate in the study.

Subjects

Subjects were recruited from the Utrecht-Zeist area
of the Netherlands, and the study was conducted at
the Netherlands Organization for Applied Scientific
Research (TNO), located in Zeist, The Netherlands.
Eligible individuals were healthy and aged 18-70 years
on day 1 of the study. Among the inclusion criteria
were body mass index (BMI) >25 kg/m?; systolic blood
pressure 130—160 mm Hg or diastolic blood pressure 85—
95 mm Hg; and a GGT level >55 1U/I for men and >38
1U/1 for women, an AST level >38 IU/1 for men and >32
1U/1 for women or an ALT level >30 [U/I for men and >28
IU/1 for women. Among the exclusion criteria were any
concomitant medication (e.g., angiotensin I converting
enzyme inhibitory drugs or other antihypertensive
medication) with the exception of occasional use of a
paracetamol tablet, food allergy or food intolerance and
alcohol consumption >28 units/week for men and >21
units/week for women. Seventeen men and three women
participated in the study, and all but one subject, who
did not appear for blood pressure measurement and
blood and urine sampling on day 15 because of illness
unrelated to the study, completed the entire intervention
and washout periods.

Test beverage

A purple-fleshed sweet potato beverage (trade name,
Ayamurasaki), which is commercially available in Japan,
was obtained from Yakult Honsha Co., Ltd. (Tokyo,
Japan). The purple-fleshed sweet potato beverage was a
mixture of concentrated purple-fleshed sweet potato juice
with enzymatically degraded starch and fiber [9] and
taste-modifying materials (Ilemon juice and flavorings).
One carton of beverage (125 mL) contained 0.4 g protein,
>0.1 g fat, 15.9 g nonfibrous carbohydrates, 0.4 g fiber,
3.2 g sodium and 117 mg anthocyanin in the form of
delphinidin, as determined by the colorimetric method.
Beverages were stored at ambient temperature (15—
25°C). Using high-performance liquid chromatography
for anthocyanin analysis in the purple-fleshed sweet

potato [20], we confirmed that the total content of eight
major anthocyanins, as shown in Fig. 1, decreased by
only 6% during the intervention period.

Study design

The study was designed to be open-label and non-
comparative. All subjects received the same single
treatment. The pre-study screening was performed at least
2 weeks before starting the treatment. The study period
comprised 6 weeks: 4 weeks during which the purple-
fleshed sweet potato beverage was consumed daily and a
subsequent 2-week washout period. Subjects visited the
study site (TNO) in a fasted state four times during the
study period, on days 1, 15, 29 and 43, for blood pressure
measurement and blood and urine collection. At each
visit, they completed a questionnaire on well-being. They
were advised to maintain their habitual food intake and
lifestyle throughout the study period but were restricted
from taking part in sports or heavy physical activity
and from consuming alcohol the day before visiting the
study site. The purple-fleshed sweet potato beverage was
provided in ready-to-drink paper cartons, each containing
125 ml of the purple-fleshed sweet potato beverage; one
carton was consumed in the morning or after visiting the
study site, and the second was consumed in the evening.
Subjects were asked to consume a total of 56 beverages
each during the study period. In total, 1120 cartons
were used in this study, with only six cartons (0.5%)
not consumed; therefore, treatment compliance was
considered very good.

Blood pressure measurement

Blood pressure was measured using an automated
digital sphygmomanometer (HEM-1025, Omron
Healthcare Co., Ltd., Kyoto, Japan) at the study site.
In brief, the blood pressure cuff was placed around the
upper left arm while subjects sat in a chair at a table with
the feet positioned flat on the floor and with the back
straight and resting against the chair. The left arm was
supported at the level of the heart on the table. The first
measurement was taken after approximately 3 min of
rest in this position. Subjects were instructed not to move
or speak during the measurement. Measurements were
taken in duplicate. The value of the last measurement
was used for analysis.

Blood collection, preparation and storage

For hematology, blood was collected in tubes (2 ml)
containing tripotassium EDTA as an anticoagulant,
stored at room temperature and analyzed on the day of
collection. For serum analysis, blood was collected in
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tubes containing a clot activator with gel to separate the
serum and packed cells after centrifugation. After the
samples were centrifuged (3,000 x g for 20 min at 4°C),
serum was collected and used for serum chemistry, and
an aliquot was used for measurement of insulin by an
immunoenzymatic assay. Serum samples were stored at
or below —20°C.

Hematological and serobiochemical parameters

Red blood cell count, platelets, reticulocytes, white
blood cell (WBC) count, differential WBC count,
mean corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), MCH concentration (MCHC),
hematocrit and hemoglobin were measured using an
ADVIA 120 hematology analyzer (Bayer Diagnostics,
Pittsburgh, PA, USA). The conventional serum
biochemical markers ALT, AST, GGT, glucose, urea,
albumin, creatinine, total bilirubin, total cholesterol,
high-density lipoprotein cholesterol and triacylglycerides
were measured using an automatic biochemical
analyzer (AU400, Olympus, Tokyo, Japan). The low-
density lipoprotein cholesterol level was calculated by
Friedewald’s equation.

Urine parameters

Spot urine samples were stored at room temperature
and analyzed by dipstick on the day of collection. The
urinalysis included the following tests: protein, glucose,
leukocytes, erythrocytes, nitrite, pH, ketones, bilirubin
and urobilinogen. A microscopic inspection of urine
sediment was done if the dipstick test indicated values
above the normal range for leukocytes, blood or protein.

Statistical analysis

All data are expressed as means + standard deviation
for each experimental period. Changes over time in blood
pressure, hematological and serobiochemical parameters
were analyzed by analysis of variance (ANOVA). If the
ANOVA indicated a significant time effect, comparisons
between means of the parameters at each time point were
performed using a two-sided, paired Student t-test. The
SAS statistical software (version 8.2, SAS Institute Inc.,
Cary, NC, USA) was used for statistical analysis. In all
statistical tests performed, the null hypothesis (no time
effect) was rejected at the 0.05 level of probability (a
= 5%). In this study, outliers were defined as subjects
having an absolute residual three times higher than the
root mean square error of the measurements and were
removed before statistical analysis.
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Fig. 2. Changes in blood pressure among participants consuming

the purple-fleshed sweet potato beverage.

Data are expressed as means + standard deviation (n=20).
*p<0.05 (paired t-test).

RESULTS

Baseline characteristics of the subjects

The baseline characteristics of the subjects were as
follows: age, 52 + 13 years; body weight, 97.1 + 15.5 kg;
height, 1.78 £ 0.07 m; BMI, 30.6 £ 4.1 kg/m?; systolic
blood pressure, 141 + 16 mmHg; diastolic blood pressure,
90 + 6 mmHg; ALT, 39 = 16 IU/I; AST, 32 + 12 [U/I; and
GGT, 53 £29 TU/L.

Blood pressure

A trend was found toward lowering systolic blood
pressure during the treatment period (p=0.0590). No
significant changes were found in diastolic blood pressure
over time. Systolic blood pressure was significantly
lower on day 29 compared with day 1 (p=0.0125) and
significantly higher on day 43 compared with day 29
(p=0.0496) (Fig. 2).

Liver function biomarkers

A significant increase in ALT level over time was
found (p<0.0001), as shown in Table 1. All time points
differed significantly (day 1 versus day 29, p<0.0001;
day 1 versus day 43, p<0.0001; day 15 versus day 29,
p=0.0012; day 15 versus day 43, p<0.0001; and day 29
versus day 43, p=0.0001), except for day 1 versus day
15 (p=0.2297). A trend toward significance was found in
AST level during the treatment period (p=0.0732). The
AST level was significantly lower on day 15 compared
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Table 1. Changes in hematological parameters in subjects consuming the purple-fleshed sweet potato
beverage over a 4-week study period with a 2-week washout period
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Pre-study® Day 1 Day 15 Day 29 Day 43 p-value®
ALT (TU/) 39+16 22+ 10 24+ 10 29+ 14 34+ 14 <0.0001
AST (IU/1) 32+12 28+5 27+6 30+8 307 0.0732
GGT (IU/) 53+29 51+26 49 +24 52+26 55+31° 0.5672

2 Pre-study data are shown for information purposes but were not included in the statistical analysis.
b One outlier with a value of 94.5 IU/I on day 43 was removed.
¢ A p-value of less than 0.05 was considered to be statistically significant, and a p-value between 0.05 and 0.1

was considered a trend toward significance.

with day 29 (p=0.0319) and day 43 (p=0.0209). For the
GGT level, no significant changes were found during the
study period after removing one outlier with a value of
94.5 TU/1 on day 43.

Blood parameters

Significant overall changes with time were found
for reticulocytes, the WBC to monocyte ratio, MCV,
MCHC, glucose and albumin, as shown in Table 2. As
for the results of partial tests between days, a significant
increase in reticulocytes was observed on day 43
compared with day 1 (p=0.0002), day 15 (p<0.0001)
and day 29 (p<0.0001). The WBC to monocyte ratio
was significantly lower on day 15 compared with the
three other measurement days (day 1, p=0.0013; day
29, p=0.0272; and day 43, p=0.0370). After day 1,
an increase in MCV was observed; the value on day 1
was significantly lower compared with those on day 15
(p<0.0001) and day 29 (p<0.0001), and the value on day
43 was significantly higher than that on day 1 (p<0.0001).
An opposite effect was found for MCHC. After day 1,
a decrease in MCHC was observed; the value on day 1
was significantly higher compared with those on day 15
(p<0.0001) and day 29 (p<0.0001), and the value on day
43 was significantly lower than that on day 1 (p<0.0001).
For albumin, a decrease over time was observed during
the 4-week consumption period; the difference between
day 1 and day 15 was not significant (p=0.0533), but the
value on day 29 was significantly lower compared with
those on day 1 (p<0.0001), day 15 (p=0.0049) and day
43 (p=0.0319). There was also a significant difference
between the values on day 1 and day 43 (p=0.0072).

Urine parameters

For eight urine parameters (protein, glucose, nitrite,
ketones, bilirubin, urobilirubin, sediment crystals and
sediment casts), the ANOVA test was not performed
because there was no variation in the data. Mainly zero
values were observed, except for ketones, for which only

one non-zero value was found (data not shown).

For the other nine parameters (leukocytes, erythrocytes,
pH, sediment erythrocytes, sediment leukocytes,
sediment epithelium, sediment-amorphous material,
sediment bacteria and sediment mucus), a nonparametric
Kruskal-Wallis analysis was performed because there
were very few variations in the data; that is, mainly zero
values and limited non-zero values were observed. The
statistical analyses revealed no significant differences
over time for the nine urine parameters.

Safety

No serious adverse events were reported during
the study. Nine adverse events were reported by eight
participants who completed the study. Of these adverse
events, the intensities of seven of the events were mild,
the intensity of one was moderate, and the intensity
of one was severe. The severe adverse event was the
common cold or flu. After the study, none of the adverse
events were present. Of the nine adverse events, one
event was not related to the treatment, six events were
unlikely related to the treatment, and two events (nausea
and change in bowel habits) were considered possibly
related to the treatment.

DISCUSSION

Sweet potato is generally available in Europe and
has a history of safe use for human consumption. The
main difference between the normal sweet potato
and the purple-fleshed sweet potato is the presence of
anthocyanins. Anthocyanins are widely distributed in
fruits, beans, cereals, vegetables and red wine, and humans
ingest a considerable amount of anthocyanins daily in
plant-based diets [21-23]. Besides their natural presence
in foods, anthocyanins are also listed as a colorant by
EU legislation (product E163). Nevertheless, Europeans
have little or no experience in the consumption of the
acylated anthocyanins in purple-fleshed sweet potatoes,
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Table 2. Changes in serobiochemical parameters in subjects consuming the purple-fleshed sweet potato beverage over

a 4-week study period with a 2-week washout period

Day 1 Day 15 Day 29 Day 43 p-value®
RBC (tera/l) 4.96 +0.29 4.93+£0.24 4.93 +£0.28 4.88 £0.28 0.1567
Platelets (giga/l) 257+ 56 260 + 64 265+ 56 266 + 60 0.3403
Reticulocytes® (%) 1.01 +£0.22 1.02+£0.15 1.00 +0.22 1.16 £ 0.21 <0.0001
Leucocytes® (giga/l) 6.6+1.4 7.0+1.8 7.0+1.5 6.6+1.2 0.1465
WBC: lymphocytes? (%) 347+6.1 323+8.4 341+79 355+6.8 0.1489
WBC: neutrophils® (%) 551+73 582+9.1 557+9.4 543+75 0.2037
WBC: monocytes (%) 5.8+1.1 52+0.8 5.6+1.3 56£1.3 0.0121
WBC: eosinophils® (%) 34+£19 35+1.6 3.6+2.1 3.7+2.1 0.7138
WBC: basophils (%) 09+0.2 09+0.3 1£04 09+02 0.4189
MCV (fl) 83.5+£29 84.7+3.3 85.0+3.3 849+34 <0.0001
MCH (fmol) 1.84 +0.08 1.83 +£0.09 1.83 +£0.09 1.83+0.08 0.5769
MCHC (mmol/l) 22.02+0.63 21.61 +0.66 21.57+0.56 21.61 +0.63 <0.0001
Hematocrit (1/1) 0.414 +0.028 0.417 +£0.023 0.419+0.027  0.414 +0.027 0.2885
Hemoglobin (mmol/l) 9.1+0.7 9.0+£0.6 9.0+0.7 9.0+ 0.6 0.1253
Glucose (mmol/l) 6.1+0.8 6.1+£0.9 6.1+0.9 63+0.9 0.0407
Urea (mmol/1) 59+1.3 6.0+£1.2 57+1.5 6.0+0.9 0.629
Albumin (g/l) 46+3 45+3 44 +2 4542 <0.0001
Creatinine (pmol/l) 89+ 12 90 + 13 90+ 11 89+ 12 0.9757
Total bilirubin® (umol/l) 11£5 10+3 10+ 4 10+4 0.3441
Cholesterol (mmol/l) 59+0.7 58+1.2 5.8+1.0 59+1.0 0.2233
HDL-cholesterol* (mmol/1) 1.21£0.26 1.19+0.31 1.2+0.28 1.23+£0.28 0.1739
LDL-cholesterol® (mmol/I) 39+£0.7 39+1.0 38+1.0 39+£09 0.2342
Triacylglycerides® (mmol/l) 1.7£0.7 1.6+ 0.6 1.6 +0.6 1.7+0.7 0.902
Insulin®® (mU/I) 12.6 £8.5 13.8+11.1 13.2+9.1 13.0+8.5 0.315

3 Parameters for which outliers were found and removed.
b Statistical analysis based on log-transformed data.

¢ A p-value of less than 0.05 was considered to be statistically significant.
HDL: high-density lipoprotein; LDL: low-density lipoprotein; MCH: mean corpuscular hemoglobin; MCHC: mean corpuscular
hemoglobin concentration; MCV: mean corpuscular volume; RBC: red blood cell; WBC: white blood cell.

the chemical structures of which are markedly different
from the anthocyanins consumed already in the European
region.

In this study, we therefore evaluated the effects of
daily consumption of 250 ml of a purple-fleshed sweet
potato beverage for 4 weeks in 20 Caucasian subjects
from Europe. No serious adverse events were reported,
and only two of nine such events, relating to nausea
and change in bowel habits, were possibly related to
the treatment. These adverse events could be attributed
to soluble fiber enzymatically degraded in the purple-
fleshed sweet potato beverage because sweet potatoes are
rich in soluble fiber and are well known as foodstuffs that
promote bowel movements. In a previous study, Japanese
subjects also reported this change in bowel habits as an
adverse event, although this adverse event was considered
an advantage for subjects with bowel difficulties [18].
This study also demonstrated a significant change over
time in several blood and urine parameters, although no
notable overall changes were observed in hematology,

clinical chemistry or urine parameters. Furthermore, no
clinically relevant changes in individual hematology,
clinical chemistry or urine parameters in Caucasian
subjects were considered to be related to purple-fleshed
sweet potato beverage consumption, as has also been
found previously in Japanese subjects. These findings
suggest that daily intake of the purple-fleshed sweet
potato beverage is safe for Caucasian populations in
Europe.

Previous studies demonstrated that the serum levels of
liver function biomarkers in healthy Japanese volunteers
decreased after consuming a purple-fleshed sweet potato
beverage for 8 weeks. After 4 weeks, GGT and AST
levels significantly decreased by 18% (—19.0 1U/l) and
15% (-5.4 TU/), respectively, whereas no change from
baseline to 10 weeks was observed for ALT levels [19].
Suda and coworkers included subjects with borderline
levels of one or more liver function biomarkers (GGT,
>80 IU/l; AST, 42-99 IU/l; ALT, 42-99 1U/) [19].
When we applied these reference values determined for
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the Japanese population to the Caucasian population
in the present study, only eight of 119 volunteers who
provided informed consent had elevated or borderline
liver function biomarker levels, whereas 60 of the 119
volunteers met the blood pressure criteria. Every county
and region applies its own reference values for clinical
laboratory tests because the values differ for ethnic
population groups; therefore, in the present study, the
following reference values were applied to our Caucasian
subjects: GGT >55 1U/1, AST >38 U/l and ALT >30 IU/I
for men and GGT >38 IU/l, AST >32 1U/l and ALT >28
IU/1 for women. These reference values were determined
at TNO using the local blood bank, yielding 17 subjects
that met the criteria. In Caucasian subjects consuming the
purple-fleshed sweet potato beverage dairy for 4 weeks,
no significant changes over time were found for GGT; the
mean level of GGT fluctuated only slightly by 5-11%, and
the mean levels during the study were below the reference
values. The AST level on day 15 was 10% lower than
those on days 29 and 43, but the fluctuation seen during
the study was still within the normal reference range. On
the other hand, the ALT level increased significantly from
day 15 to day 43. In the statistical analyses, the values
at pre-study screening were not included, although a
43% decrease from baseline to day 1 (38.8 to 22.0 TU/I)
was observed. Furthermore, the ALT level at the end
of the study was 12% lower compared with that before
the study. Taking into consideration these observations,
our study could not provide a clear explanation for the
heightening effect on the ALT level due to consuming
of the purple-fleshed sweet potato beverage. Our results
indicate that the purple-fleshed sweet potato beverage
did not show clinically relevant effects on normal liver
function among our Caucasian subjects. The difference
between these findings and those reported for Japanese
subjects could be attributed to the differences between
ethnic groups and subject characteristics. There is a clear
difference between the liver function reference values
used in the Netherlands and Japan and the population with
borderline or higher levels of liver function was small
among our Caucasian subjects, illustrating different liver
enzyme activities due to ethnicity and/or genetics [24].
We observed a trend toward lowering systolic blood
pressure among the Caucasian participants of this study.
This is consistent with a lowering effect on systolic
blood pressure shown previously in mildly hypertensive
Japanese volunteers who consumed a purple-fleshed
sweet potato beverage (with a different anthocyanin
content from that used in this study) every day for 44
days in an open-label, non-comparative study [18]. It
should, however, be realized that blood pressure may

decrease even in the absence of any treatment, such as in
a blinded comparative study [25].

In a spontaneously hypertensive rat (SHR) model,
anthocyanin-rich extracts from Ipomoea batatas cultivar
Ayamurasaki produced a significant decrease in systolic
blood pressure (p<0.05) at 2 hours after administration,
and the decrease was prolonged over 8 hours [17]. An
antihypertensive effect was also observed during long-
term ingestion (0.1% and 0.2% diet for 8 weeks) of an
anthocyanin-rich extract in the SHR model, whereas
after stopping feeding of the anthocyanin-rich extract,
the systolic blood pressure was at almost the same level
as that of an SHR group fed a control diet [17]. In the
present human intervention study, an increase in systolic
blood pressure was also observed in the washout period
from day 29 to day 43 (p=0.0496). These findings might
suggest that the acylated anthocyanins in purple-fleshed
sweet potato contributed to the reduction in blood
pressure by vasodilation and that this is an acute effect
(present only during consumption).

In conclusion, ingestion of the purple-fleshed sweet
potato beverage for 4 weeks in Caucasian individuals
produced no clinically relevant changes in safety
parameters in blood and urine and showed a trend toward
lowering systolic blood pressure. In this study, we could
not examine gender differences in the effect of consuming
the purple-fleshed sweet potato beverage because there
were more male subjects than female subjects, with the
ratio being 17 to 3. Further studies are needed in order to
discuss the gender differences.
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