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Abstract

Background: Kaempfera (K.) parviflora (i.e., Thai ginseng) is believed to have medicinal properties associated with good health (e.g.,
increased vitality, metabolism booster) because it expands blood vessels, which allows for increased blood flow. These effects might
extend into the realm of improving physical performance, specifically that of the cardiovascular system.

Objectives: A randomized, placebo-controlled, parallel design study was conducted to determine the effects of 12 weeks of K. parvi-
flora supplementation on the cardiovascular endurance of healthy male adults.

Methods: Participants included 57 Thai air force cadets who were undergoing physical training for sports competition. Participants
were randomly divided into either the treatment group (n =30) (Age =20.30 + 0.65 yrs.) or control group (n =27) (Age =20.37+ 0.68
yrs.). Treatment group participants received 360 mg of K. parviflora extract in capsule form, and those in the control group received
aplacebo capsule. Measurements included lactate threshold and heart rate recovery, assessed at baseline and weeks 6 and 12. Group
differences were assessed using a 2 (group) X 3 (time) repeated-measures ANOVA.

Results: No main or interaction effects were observed for the lactate threshold (all P> 0.05). No group differences were observed
for heart rate recovery (P> 0.05); however, a significant time effect was observed for heart rate recovery at weeks 6 and 12 (P < 0.05),
which also marked the beginning of an interaction effect showing that those in the experimental group improved more than those
in the control group (P> 0.05).

Conclusions: In this set of observations, 12-weeks of K. parviflora supplementation had no effect on the lactate threshold; however,
it does appear that it might have improved heart rate recovery.
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1. Background Ginseng consumption has experienced worldwide
popularity, and consumption levels have increased over
time (6). This likely reflects claims about ginseng’s ability
to promote health, treat ailments, and increase longevity
(3, 6). For example, Sripanitkulachai (7) declared that K.
parviflora has at least 10 specific health benefits including
building resistance against cell mutations and cancer, gas-
tric ulcers, and mental stress, enhancing memory and sex-
ual performance, inhibiting drug flow in the small intes-
tine, reducing fat and fasting blood sugar, and reducing is-
chemic brain and heart disease. Moreover, Wasuntarawat
(8) found that K. parviflora expanded blood vessels and in-
creased blood flow, which is consistent with the wide-held
beliefs of the Hmong hill tribe indigenous people who con-

Samoonprai herbs are purported to have medicinal
properties (1). They have been used in Asia for more than
2,000 years to promote human health, including the pre-
vention and treatment of various diseases among differ-
ent population segments (2). Thai ginseng (Kaempferia
[K.] parviflora, Krachaidum; previously Boesenbergiapan-
durata) is farmed in Thailand in the upper northeastern
provinces of Loei and Petchabun, as well as the Central
Province of Kanchanaburi. It is in the same family of Zin-
giberacae as ginger, galangal, and some sedges (3) and
taxonomically unrelated to the more frequently studied
Panax(a.k.a., Chinese or Korean ginseng)variety of ginseng
(3-5).
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sume K. parviflora before their daily work to reduce fatigue
and improve their physical work capacity (9).

Muscle fatigue occurs when a person’s cardiorespira-
tory system can no longer provide sufficient amounts of
oxygen to the skeletal muscles (i.e., oxygen is required to
produce energy through aerobic metabolism). When mus-
cles have to produce energy without oxygen, they do so
through anaerobic metabolism. Anaerobic metabolism
causes an accumulation of lactic acid, which results in
muscle fatigue. Muscle fatigue reduces muscular perfor-
mance. Thus, enhancing cardiorespiratory fitness is a crit-
ical means of reducing muscular fatigue and enhancing
physical work capacity (10).

Given the value of aerobic fitness for overall health and
physical work capacity, it is not surprising that people seek
methods for enhancing cardiorespiratory capacity beyond
aerobic training alone (11). One such way may be through K.
parviflora supplementation. For example, in a sample of el-
derly volunteers, 8 weeks of K. parviflora supplementation
was found to enhance cardiovascular endurance and mus-
cular strength (12). However, among a sample of young
adults (i.e., 19 - 24 years old), K. parviflora supplementation
did not affect glucose endurance, nor did it increase phys-
ical fitness; however, it did increase lactate threshold (13).

Given its theoretical potential for increasing cardiovas-
cular endurance, the inconclusive evidence for the much
more commonly studied Panax variety of ginseng, and the
limited and unclear empirical evidence accumulated to
date for K. parviflora ginseng, the present study was under-
taken.

2. Objectives

The specific purpose of this study was to examine K.
parviflora supplementation’s effects on the cardiovascular
endurance of military cadets engaged in physical training
as they prepared for the four force games of Thailand.

3. Methods

3.1. Participants

Participantsincluded 57 Thai Air Force cadets who were
undergoing physical training for sports competition (Fig-
ure 1). Participants were randomly assigned into either the
treatment group (n = 30) (Age: M =20.30 £ 0.65; body
weight: 66.53 + 6.76 kg; and body height: 172.30 +5.24 cm)
or the control group (n =27) (age: M =20.37 & 0.68; body
weight: 66.07 = 7.25 kg; and body height: 173.07 + 3.83
cm), with no demographic differences observed between
groups (Table 1). All participants had passed a physician-
administered exam, had no history of chronic disease and
were deemed to be in good health. They also had to have

passed the fitness test for athletes administered by the
Royal Air Force Academy. Excluded from study participa-
tion were those with a history of allergic reaction to K.
parviflora, those taking medications that might compro-
mise the integrity of the study (e.g., Viagra), and those who
had participated in other clinical trials during the prior 3-
month time period. All participants provided their written
informed consent prior to their participation in the study.
The study was approved by the Ethics Review Committee
for Research in Human Subjects, Ministry of Public Health,
Thailand (reference number: 6/2558).

3.2. K. parviflora

3.2.1. Preparation

The preparation and standardization of the K. parvi-
flora capsules and placebo capsules were controlled and
assured by the Center for Research and Development of
Herbal Health Product, Faculty of Pharmaceutical Sciences,
KhonKaen University. The K. parviflora capsules contained
90 mg of plant rhizome extract along with 5,7-dimethoxy
flavone (2.1%), 5,7,4-trimethoxyflavone (3.1%), and 3,5,7,3,4-
pentamethoxyflavone (2.3%). Identical 90 mg placebo cap-
sules comprised of starch powder were also manufactured
using the same pharmaceutical excipient and packaging
(8,14).

3.2.2. Measures

Lactate threshold (LT) and heart rate recovery (HRR)
were determined following the incremental exercise pro-
gram protocol (15), which was administered at baseline
(week 1), week 6, and week 12. Participants began with
warm-up cycling at 20-watts for 3 minutes. Subsequently,
every minute after that the intensity was increased by 25
watts until the heart rate reached 90% of the maximum
heart rate, or the participant’s rating of perceived exertion
(RPE) was > 15, or until the participant could not cycle be-
yond 70 revolutions per minute (RPM). Afterward, the in-
tensity decreased to 20 watts, and the participants had to
continue cycling for an additional 5 minutes. Heart rate
wasrecorded every minute for HRR. The LT was determined
by the ventilation threshold method using an analysis of
gas exchange by the START 2000M Ergospirometer (MES
Company, Poland) (16, 17).

3.2.3. Procedures

This was arandomized, placebo-controlled, parallel de-
sign study conducted over 12 weeks. Participants were ran-
domly assigned to one of two conditions. For 12 weeks,
those assigned to the experimental group consumed two
K. parviflora capsules (90 mg/each) before breakfast and
before dinner (i.e., 360 mg daily) (8, 14). During this
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Assessed for eligibility (n =70)

Randomized (n =70)

[ Enrollment ]
Allocated to Treatment Group (n =35) [ Allocation ] Allocated to control Group (n =35)
[ Follow-Up ] v
Lost to follow-up (give reasons) (n =30) Lost to follow-up (give reasons) (n =27)
Discontinued intervention (injured during Discontinued intervention (injured during
sports training) (n=5) sports training) (n = 8)
[ Analysis ] ¥
Analyzed (n =30) Analyzed (n=27)
Figure 1. Consort diagram of the study
Table 1. Demographic Characteristics of the Participants®
Group Number Age,y Weight, kg Height, cm
Treatment 30 20.30 £ 0.65 66.53 £ 6.76 17230 £ 5.24
Control 27 20.37 % 0.68 66.07 £ 7.25 173.07 = 3.83

2values are expressed as )_( =+ SD.

same time and following the same administration sched-
ule, control group participants consumed placebo cap-
sules. Neither the participants nor the researchers knew
which participants were in which experimental condition
(i.e. the study was double-blinded). Throughout the study,
participants in both conditions were undergoing physical
training in preparation for their participation in the 2015
four force games of Thailand. This included sport training
sessions (5 days/week, 12 weeks) that were conducted every
morning for 1 hour with a focus on improving cardiores-
piratory endurance, muscular strength, speed, and agility.
Every afternoon 2 additional hours were spent engaged in
physical activity with the focus being on sport skill devel-
opment and strategy.

To monitor for complications (i.e., side effects), all
study participants were interviewed each week by phone
throughout the study. Any uncertain symptomology re-
sulted in a physician referral for further evaluation.
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3.3. Analysis

Group differences were assessed for each dependent
variable using 2 (group) x 3 (time) repeated-measures
ANOVA. As appropriate, either Bonferroni or independent
t-tests were performed post-hoc. Statistical significance
was set at P < 0.05. As a supplement to probability testing,
effect size was calculated using Cohen’s d (18). Cohen’s d
values were interpreted as follows (18): < 0.40 =small, 0.41
-0.70 =moderate, and > 0.70 =large (Table 2).

4. Results

Group by time changes for LT and HRR are summarized
in Table 3, Figure 2, and Figure 3. Given the study’s design,
the most important effect is the group by time interaction
effect. Those are shown in Table 3. As can be seen in Table
3, there were no between or within-group differences or in-
teraction differences for LT (all P> 0.05). However, signifi-
cant differences were observed for HRR between the treat-
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Table 2. Effect Size Matrix

Table 3. Changes in Lactate Threshold and Heart Rate Recovery by Group Over Time®

Dependent Variable Within Group Cohen’s d* Groups Week 1 Week 6 Week 12
Lactate threshold Weeks1-6 Weeks 1-12 Weeks 6 -12 Lactate
threshold, min
Experimental 0.08 0.47 0.40
Treatment 10.14 & 0.80 10.20 % 0.75" 10,50 = 0.74°
Control 0.05 0.29 0.24
Control 10.12 £ 0.95 10.17 £ 0.95° 10.39 £ 0.92°
Between group comparison Week1 Week 6 Weeki2
Heart Rate
Experimental and control 0.02 0.04 0.3 recovery, min
Heart rate recovery Weeks1-6 ~ Weeks1-12  Weeks 6-12 Treatment  119.03+3.06b  13.63+3.80>¢ 10374+ 473%¢
Experimental 157 217 0.76 Control 120.85 + 4.82 19.26 £3.58°  117.96 & 4.05%¢
Control 0.37 034 0.65 S
2Values are expressed as X = SD.
b .
Between group comparison Week1 Week 6 Week 12 P < 0.05 within the treatment group.
P < 0.05 within the control group.
Experimental and control 0.45 153 1.72 4P < 0.05 between the treatment group and the control group.

*Values < 0.40 =small, 0.41-0.70 = moderate, and > 0.70 = large (18). All within
group values are listed in the positive, indicating improvement over time.

ment group and the control group at the P < 0.05 level at
week 6 and week 12 (Table 3).

Means of the Lactate Thresholds

10.6 =+=Treament Group
10.5 Control Group

10.4
103
10.2
10.1
10
9.9

Time (Minute)

Week1 Week6 Weeki2

Figure 2. Mean differences in LT by group weeks 1, 6, and 12

Means of the Heart Rate Recoveries

122 ~o—Treament Group
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110
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Time (Minute)
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Figure 3. Mean differences in HRR by group weeks 1, 6, and 12

5. Discussion

This study examined two hypotheses. First, those tak-
ing K. parviflora supplementation would improve their LT

over the course of 12 weeks of physical training compared
to those in the placebo control group. This hypothesis
was not supported. Specifically, no differences were ob-
served between the LTs of the treatment group and the con-
trol group during the study; however, within-group differ-
ences were observed for both groups’ LTs over time. This
latter finding serves as a confirmation of a training effect
among the study participants who were engaged in phys-
ical training 2 hours per day, 5 days per week for 12 weeks
in preparation for the four force games. Among those who
are regularly trained, their muscles are capable of using
oxygen for energy longer than those who are not regu-
larly trained. Thus, the muscles of those who are regularly
trained will reach LT later than those who are not due to
less lactate production and more lactate removal (18-21).

Even though the means of the LTs between the treat-
ment and control groups did not differ significantly, the
trend did appear to favor the treatment group (Figure 2).
As noted by Brooks (19), an increased LT occurs both from
physical training, which makes the muscles use more aer-
obic metabolism resulting in less lactate production, and
also from improved blood flow, which results in faster lac-
tate removal. Several studies have reported that blood flow
isacritical factor in the removal of lactic acid after physical
training (22-24). According to studies on its pharmacolog-
ical properties, K. parviflora can expand blood vessels and,
thereby, increase blood flow (7). In an animal study (22),
male white rats that were given 70 mg/kg and 200 mg/kg of
the K. parviflora extract once showed increased blood circu-
lation. A dose-response was also observed, whereby those
receiving 200 mg/kg of K. parviflora more extract increased
blood circulation than those receiving 70 mg/kg of K. parv-
iflora extract (22).

Blood vessel size also impacts the blood flow rate. For
example, Brooks et al. (25) reported that blood flow varied
at the rate of 5 and 10 mL per second through the radiuses
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of the blood vessel that were 4.2 and 5.0 mm, respectively.

The non-significant findings observed in the present
study on LT are consistent with previous observations (17,
24). For example, Dodd et al. (24) tested the Panax variety
of ginseng over 8 weeks among a sample of 17-22-year old
participants at the Naval Medical Corps, Royal Thai Navy.
Interestingly, though, Beaver et al. (16) found that 8-weeks
of K. parviflora supplementation did enhance elderly vol-
unteers’ cardiovascular endurance and muscular strength
levels. One notable difference between these studies is the
age of the study participants. Additionally, the Panaxand K.
parviflora varieties of ginseng are taxonomically unrelated
(3-5), as such, they require independent study and verifica-
tion. It may even be fruitful to do comparative studies be-
tween the two varieties.

The second hypothesis examined in this study was that
those taking K. parviflora supplementation would improve
in their HRR over the course of 12 weeks of physical training
more so than those in the placebo control group. This hy-
pothesis was supported. Specifically, at both weeks 6 and
12, those who had received K. parviflora supplementation
had significantly better HRR rates than those who received
the placebo (Figure 3). These observations are contrary to
those observed for the Panax variety of ginseng in a meta-
analysis of 12 randomized control trials (26). Beyond using
adifferent variety of ginseng, the present study was signifi-
cantly longer in duration than those included in the meta-
analysis (i.e. 12 weeks vs. M =7.33, SD = 2.15 weeks, t [11] =
7.53,P< 0.001)and the sample size of the present study was
larger than that used in 9 of the 12 previous studies.

5.1. Limitations

Only young, healthy, males were included in this study,
which is a study limitation. In the aforementioned meta-
analysis of Panax ginseng experimental trials (26), 75 per-
cent of the studies involved healthy, young adults, whereas
only 25 percent involved clinical populations (i.e. cancer
patients, idiopathic chronic fatigue, and multiple sclero-
sis). Other study limitations include that the participants
were not following a normal lifestyle and they were in
preparation for a sporting contest, which required them
to perform physical training 5 days per week for a total of
3 hours per day. Participants were excluded if they had a
chronic health condition or were taking medications that
might interfere with or be contraindicated with K. parvi-
flora supplementation. Finally, in this study, only LT and
HRR were assessed. In the future research, other vari-
ables mightbe considered (e.g. performance, rating of per-
ceived exertion). These limitations restrict the generaliz-
ability of the study results.

Asian | Sports Med. 2020; 11(3):99247.

5.2. Conclusions

This study determined the effects of 12-weeks of K. parv-
iflora supplementation on LT and HRR, both of which are
indicators of cardiovascular endurance, among military
personnel training for a sports contest. In this set of ob-
servations, K. parviflora supplementation had no effect on
LT; however, it does appear that it might have improved
HRR. The commingled findings are difficult to interpret.
As others have concluded before, further study is necessary
to confirm the potential efficacy of ginseng supplementa-
tion, including different varieties of ginseng, dosages of
ginseng, and its potential uses or value among more di-
verse study populations. Only through continued study
can the true potential preventive, curative, and restorative
value of ginseng be fully understood.
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