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Objective: To determine the short term effects (21 days) of 200 mg (7% standardized) Panax ginseng
supplementation vs. placebo on peak aerobic exercise performance in healthy young adults, with unrestricted
diets.

Methods: Twenty men and eight women (age523.263.2 years, height5175.868.6 cm; weight575.2615.3
kg) were randomly assigned to either a Panax ginseng or placebo group for a period of 3 weeks in a double blind
design. Prior to and following treatment the subjects performed a symptom limited graded exercise test on a
Schwinn Airdyne ergometer. The data were analyzed using an analysis of variance.

Results: No significant treatment effect was observed for the dependent variables of VO2, exercise time,
workload, plasma lactate and hematocrit at peak levels, or for heart rate and rate of perceived exertion at 150
watts, 200 watts and peak.

Conclusions: The results of this study do not support an ergogenic effect on peak aerobic exercise
performance following a 3-week supplementation period of 200 mg 7% Panax ginseng in healthy young adults
with moderate exercise capacities and unrestricted diets.

INTRODUCTION

Ginseng is regarded as a natural ergogenic aid, and is
reportedly used by approximately 5 to 6 million Americans. It
is the root of the Araliaceous plant of which Panax (Chinese or
Korean) ginseng is the most popular species. The term ginseng
is generally considered to mean the dried root of this herb.
Other species of ginseng exist including, Panax japonicus (Jap-
anese ginseng) and Panax quinquefolius (American ginseng)
[1]. Panax ginseng contains more than 20 structurally related
triterpenoid glycosides called saponins, ginsenosides [2], pan-
axosides, or panaquilins [3]. In addition 100 g of ginseng root
contains 1414J (338 kcal), 12.2 g of protein, 70 g of carbo-
hydrates, vitamins A (retinol), B1 (thiamin), B2 (riboflavin),
B12 (cyanocobalamin), C (abscorbic acid), E (tocopherol), ni-
acin, calcium, iron, and phosphorus, along with other trace
elements [4].

Panax (Chinese or Korean) ginseng is often proposed to
increase maximal exercise capacity (VO2peak) and enhance
performance [5–7]. In contrast, other research has failed to find

an ergogenic effect following ginseng supplementation [10–
11]. The absence of compelling research demonstrating the
ability of ginseng to consistently enhance physical performance
in humans may be due to the variability in the quality of the
supplement [1] and/or different methods of study. Interestingly,
there is a lack of information regarding the effects of ginseng
supplementation on young healthy adults. Such research
is necessary given that much of the ginseng advertising cam-
paign is directed at this demographic group. In fact, approxi-
mately 40% of the 5 to 6 million Americans who are currently
taking this supplement would be considered healthy young
adults.

Therefore, the purpose of this study was to determine the
short term effects (21 days) of 200 mg (7% standardized) Panax
ginseng supplementation vs. placebo on peak aerobic exercise
performance in healthy young adults. The specific aims were to
determine the short term effects of ginseng on VO2peak, total
exercise time (T), and work load (Wk), heart rate (HR), ratings
of perceived exertion (RPE), plasma lactate, and hematocrit
during a symptom limited graded exercise test (SL-GXT).
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MATERIALS AND METHODS

Participants

Twenty men and eight women volunteered and completed
the study (Table 1). All subjects were deemed healthy by the
Physical Activity Readiness Questionnaire [12], and were not
taking any other medications or supplements which could in-
fluence the results of the study. Experimentation occurred over
a 3-week period during June 1996. All procedures undertaken
were approved by the appropriate Human Subjects Review
Board prior to experimentation. Participants were informed of
the possible risks and benefits associated with the study prior to
the signing of an informed consent form.

Design and Procedures

Baseline Testing (Visit One).Following the explanation
and signing of the informed consent, the subjects were ran-
domly assigned to the ginseng or placebo group. Measures of
height, weight, and body composition were then obtained.
Body composition was determined from skinfold thickness
from chest, abdomen, and thigh (men) and triceps, suprailliac,
and thigh (women) [13,14]. The participants were fitted with a
Polar heart rate monitor and following a 15-minute rest period
sitting HR and blood pressures were obtained.

Participants were instructed in the use of the Borg [15] rate
of perceived exertion (RPE) scale, and to indicate when they
were approximately 1 minute from exhaustion, prior to per-
forming a symptom-limited graded exercise test (SL-GXT)
using a Schwinn Air-Dyne Ergometric Exerciser. The protocol
was continuous with increments of 50 Watts (W) every 2
minutes until voluntary exhaustion. During the final minute of
each stage and upon test termination HR and RPE’s were
obtained. During the final minute a nose clip was placed on the
participants and, using a two-way valve, a 30-second sample of
expired air was collected into a 100 liter (L) collection bag.
Ventilations were measured using an American Meter Com-
pany gas meter. Gas fractions were determined using an Ame-
tek Infra-red carbon dioxide (CO2) gas analyzer followed by an
Ametek oxygen (O2) analyzer. All instruments were calibrated
prior to testing, and all gas sample data corrected to standard
temperature, pressure, dry values (STPD). Upon termination of
the test the subjects were allowed an active cool down.

In addition to ventilatory and gas measures, blood samples

were obtained 3 minutes after termination of the test. The
procedure for this was to clean the finger and test surface with
a Spongette Alcohol Wipe. The participant’s finger was then
pierced (perpendicular to the finger print lines) using a Micro-
tainer sterilized disposable blood lancet and the blood collected
in three disposable 30T1 capillary tubes. The capillary tubes
were then placed in an IEC/MB Micro Hematocrit centrifuge
for 4 minutes to separate the cells from the plasma. Hematocrit
levels were read from one of the capillary tubes using a Damon/
IEC Division Micro-Capillary Reader. The plasma from the
individual’s capillary tubes was pipetted into individualized,
labeled test tubes and stored on ice. Lactate reagents and
standards were prepared in accordance with the manual proce-
dures outlined in Sigma Diagnostics Lactate Procedure number
735 [16] and control solutions prepared in accordance with
Sigma Diagnostics Metabolite Control catalog numbers S3005
and S3006 instructions. A Bausch and Lomb Spectronic 20
spectrophotometer set at 540 nanometers was used for the
quantitative, enzymatic determination of the lactate in the
plasma. The resultant data was converted to millimoles/liter
(mmol/l).

Ginseng Supplementation.The ginseng used in this study
was a commercially manufactured standardized 200 mg dosage
of 7% Panax ginseng. The placebo was manufactured to be
identical in appearance and content, minus the ginseng. Partic-
ipants were instructed to take one tablet each morning 30
minutes prior to eating breakfast, and not to modify their
regular dietary practices for the duration of the testing period.

Retesting (Visit Two).Following 21 days of Panax ginseng
or placebo supplementation the participants were retested using
procedures identical to the baseline tests.

Analysis of Data

Means and standard deviations were determined for the
demographic and anthropometric data (age, height, weight). To
determine within and between group differences and a repeated
measures analysis of variance (ANOVA) was performed on the
variables of VO2peak, T, WKpeak, HR and RPE at 150 W, 200
W and peak, and plasma lactate and hematocrit at peak to
determine differences among and within the two treatment
groups. Additionally an analysis of covariance (ANCOVA)
was performed on the variables of VO2peakand HRpeak, using
the pretreatment score as the covariate. The alpha level was set
at 0.05 for all statistical analyses.

Table 1. Participant Characteristics at Baseline

Ginseng (n513) SD Placebo (n515) SD

Age (year) 23.0 3.2 23.7 3.2
Height (cm) 173.1 9.4 178.4 8.3
Weight (kg) 71.1 11.3 79.4 19.2
Bodyfat (%) 16.4 8.4 15.4 7.7
VO2peak(ml/kg/minute) 51.0* 9.9 45.4* 9.3

* Significant difference for between group effect (p#0.05).
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RESULTS

No participant reported modifications to their diet or
changes in health status which could have affected the outcome
of the study. Two participants did report mild diarrhea symp-
toms limited to the first week of supplementation. During the
course of the study four and three participants were lost from
the ginseng and placebo groups respectively due to attrition
unrelated to the supplementation. Group means and standard
deviations before and after treatment are shown in Table 1. The
groups were evenly matched for age, height, weight and body
composition.

Significant between group differences for VO2peak and
HRpeakwere noted prior to, and after supplementation. Despite
this a within group ANOVA did not reveal a significant treat-
ment or interaction effect for any of the variables observed.
Similarly, the covariate analyses found a nonsignificant treat-
ment effect, as illustrated in Figs. 1–3. Fig. 1 illustrates that
increases in VO2peakfound post supplementation were similar
for both treatment groups. Although the ginseng group were
able to perform slightly longer post supplementation, as seen in
Fig. 2, this was not significant. Fig. 3 shows the HR responses
of the two groups pre and post treatment.

DISCUSSION

The results of this study do not support an ergogenic effect
on maximal exercise performance following a 3-week ingestion
period of 200 mg, 7% Panax ginseng in healthy young adults
with moderate exercise capacities and unrestricted diets. These
findings are in agreement with some studies and in conflict

with others using various protocols and ginseng supplements,
as shown in Tables 2 and 3.

In humans, the research evidence for the use of ginseng as
an ergogenic aid is neither voluminous nor is it in agreement
[5]. Engels, Said, Wirth, and Zhu [8] found no change in values
of HR, ventilation (VE), and VO2 during a maximal graded
exercise in women following 60 days of 200 mg of ginseng per
day (a longer period than the current study). Morris, Jacobs,
and Klugerman [9] found no significant effect after 7 days of
ginseng or placebo ingestion on a pedal to exhaustion bicycle
test. Distance runners have also showed no effect with ginseng
administration [10,11] (Table 3).

Fig. 1. VO2peakvalues prior to and following 21 days of Panax ginseng
supplementation.

Fig. 2. Total exercise time prior to and following 21 days of Panax
ginseng supplementation.

Fig. 3. Group HR responses to maximal graded exercise testing.
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In contrast, several studies have reported positive results
following ginseng supplementation (Table 2). Von Ardenne
and Klemm [6], observed improvements in the relative arterial
pO2 levels of the blood within 2 hours of ingesting ginseng,
which reached significance at 3 weeks. High dosages of gin-
seng have often been used to investigate its effects. McNaugh-
ton et al [5], gave 1000 mg per day dosage for 6 weeks with 30
subjects in a randomized triple crossover design using placebo,
Russian, or Chinese ginseng groups. They found an increase in
VO2peakand in HR recovery time with only the Chinese gin-
seng. Their findings are difficult to place into context within the
literature due to a failure to report any actual data or to employ
a control group.

Although the 200 mg dosage and 7% strength of the sup-
plementation used in the current study, is lower than in some
other studies, it is still considerably higher than most commer-
cially available dosages (100–200 mg/4% per day). Addition-
ally, although ginseng is thought to be relatively safe, long-
term use or high dosages have been reported to cause adverse
reactions including, sleeplessness, euphoria, agitation, insom-
nia, nervousness, hypertension, diarrhea, edema and mastalgia
[4]. Studies most relative to the dosage and administration
period of this research have reported no ill effects for the
treatment condition [5,6,7].

The current data extends previous findings [7,10,11] which
refute a significant ergogenic effect in subjects with high ex-
ercise capacities. Pieralisi, Ripari, and Vecchiet [7], suggested
the metabolic and physiological responses of ginseng ingestion
resemble those occurring due to aerobic endurance training and
may partly explain the generally poorer response results found
in aerobically trained individuals. Pieralisi [7] gave Geriatric
Pharmacon G115 capsules to 50 healthy male sports teachers
21 to 47 years old in a double blind, randomized, crossover
study. They found significant decreases in HR, VO2, VE, and

plasma lactate levels with ginseng supplementation vs. placebo
at stage four of the Bruce [17], treadmill protocol (4.2 mph/
16% gradient, approximate VO2 of 47 ml/kg/minute). Interpre-
tation of the data is difficult because values for VO2 reported
for maximal workload are different to those reported for max-
imal O2 consumption by up to 22%. The reasons for these
discrepancies are unclear in the text. Despite this, if the O2

consumption at each subject’s maximal workload is considered,
there was a difference between subjects with pretreatment
VO2peak levels below 60 ml/kg/minute and those above this
level. No significant difference was found in the higher perfor-
mance group. In the post-exercise period significantly lower
values were measured for VO2, VCO2, VE, plasma lactate, and
HR in the subjects receiving the ginseng preparation. The
conclusions of the research by Pieralisi [7] are not supported by
this paper because the untrained, healthy, young adults in this
study showed no significant response to ginseng treatment
(only one subject in this group had a VO2peakgreater than 60
ml/kg/minute).

CONCLUSIONS

The results of this study do not support an ergogenic effect
on peak aerobic exercise performance following a 3-week
supplementation period of 200 mg 7% Panax ginseng in
healthy young adults with moderate exercise capacities and
unrestricted diets.

Until standardization of the products and research on large
numbers of subjects is incorporated, the mechanisms of effect,
if any, for ginseng cannot be explained. Future research must
concentrate on testing varying standardized levels of ginsen-
osides with subjects of different age groups, and fitness levels.

Table 2. Ginseng Supplementation Studies Supporting an Ergogenic Effect

Author Population Dose Results Comment

Pieralisi (1991) [7] n550 G115* 6 weeks 1 VO2peak, VE, VCO2 at
submax levels, only in
subjects with initial
VO2peaks,60 ml/kg/minute

Male sports teachers 21–47 years old

McNaughton (1988) [5] n530 1000 mg* 6 weeks 1 VO2max Effects only in Panax ginseng
Panax vs Russian 1 HR recovery

Von Ardenne (1987) [6] n563 200 mg G115* 4 weeks Change in blood within 2 hours 42–65 years old No control grp, not a
blinded protocol

Table 3. Ginseng Supplementation Studies Without an Ergogenic Effect

Author Population Dose Results Comment

Dowling (1996) [11] n520 3.4 ml/day* 6 weeks 7 HR, VO2, VE, RPE, RER Trained distance runners
Engles (1995) [8] Females 200 mg* 60 days 7 HR, VE, VO2 Only female subjects
Morris (1994) [9] n58 7 days 7 VO2 Low subject number
Teves (1983) [10] n56 2 g Panax ginseng* 4 weeks7 VO2peak Marathon runners and low subject number
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