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ABSTRACT

Background: This randomized, double-blind, placebo-controlled clinical trial is the first study reported from
outside China that has examined the general effects of the orally consumed goji berry, Lycium barbarum, as a
standardized juice (GoChi™; FreeLife International LLC, Phoenix, AZ) to healthy adults for 14 days.

Methods: Based upon the medicinal properties of Lycium barbarum in traditional Asian medicine, we ex-
amined by questionnaire subjective ratings (0–5) of general feelings of well-being, neurologic/psychologic traits,
gastrointestinal, musculoskeletal, and cardiovascular complaints as well as any adverse effects. Also, measures
of body weight, body–mass index, blood pressure, pulse rate, and visual acuity were assessed before and after
consuming 120 mL of GoChi/day or placebo control solution. Data were statistically analyzed for changes be-
tween day 1 and day 15.

Results: Significant differences between day 1 and day 15 were found in the GoChi group (N � 16) in in-
creased ratings for energy level, athletic performance, quality of sleep, ease of awakening, ability to focus on
activities, mental acuity, calmness, and feelings of health, contentment, and happiness. GoChi also significantly
reduced fatigue and stress, and improved regularity of gastrointestinal function. In contrast, the placebo group
(N � 18) showed only two significant changes (heartburn and happiness). No significant changes in muscu-
loskeletal or cardiovascular complaints were observed in either group. All parametric data (body weight, etc.)
were not significantly different between groups or between day 1 and day 15 for either group.

Conclusions: These results clearly indicate that daily consumption of GoChi for 14 days increases subjec-
tive feelings of general well-being, and improves neurologic/psychologic performance and gastrointestinal func-
tions. The data strongly suggest that further research is indicated to confirm and extend knowledge of the po-
tential effects of Lycium barbarum upon human health.
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INTRODUCTION

Lycium barbarum (goji) is in the family Solanaceae and
its ripe fruit has been used in Asian countries, such

as China, Korea, and Japan, for more than 2500 years as
a traditional herbal medicine and functional food for its
benefits to anti-aging, vision, kidney, and liver func-
tions.1–4 In his Compendium of Medica, Li Shi-zen named

L. barbarum as a top-grade medicinal material that can
nourish the liver and kidney, supplement energy, and im-
prove eyesight. Shennong’s Classic of Materia Medica
(Shennong Bencaojing) also mentioned that “long term
use of goji can contribute to agility and longevity.” Ni
Zhu-Mo, the renowned Chinese herbalist, also said in his
Ben Cao Hui Yan (Convergent Speech on the Materia
Medica) that “Goji can supplement energy, blood, adjust

1FreeLife International, LLC, Phoenix, AZ.
2Susan Samueli Center for Integrative Medicine, University of California at Irvine, Orange, CA.



yin and yang, reduce internal heat and resist wind and hu-
midity, and enjoys ten magic functions.”1

In support of these traditional properties assigned to L.
barbarum, recent studies indicate that extracts from L.
barbarum fruit possess a range of biological activities, in-
cluding effects on aging,5,6 neuroprotection,7–9 antifatigue/
endurance,10 increased metabolism,11 glucose control in 
diabetics,5,12–16 glaucoma,12,17 antioxidant properties,6,18–31

immunomodulation,32–39 antitumor activity,40–46 and cyto-
protection.7,12

There are various chemical constituents found in L. 
barbarum fruit. Its reddish-orange color is derived from a
group of carotenoids, which make up only 0.03–0.5% of the
dried fruit.47 The predominant carotenoid is zeaxanthin,
mainly as dipalmitate (also called physalien or physalin),
comprising about one-third to one-half of the total caro-
tenoids. Also found are various small molecules such as
betaine, cerebroside, �-sitosterol, p-coumaric acid, and
various vitamins. Other minor components include gluta-
mine; asparagine; stigmasterol; cholest-7-enol; campesterol;
cholestanol; 24-methylene cholesterol; 28-isofucosterol; 
24-methylcholesta-5,24-dienol; 24-ethylcholesta-5,24-dienol;
31-norcycloartanol; 31-norcycloartenol; cycloeucalenol; 
obtusifoliol; 4a,14a,24-trimethylcholesta-8�24-dienol; 4a-
methylcholest-8-enol; 4-methylcholest-7-enol; 24-ethyl-
lophenol; 4,24-methyllophenol; gramisterol; citrostadienol;
4a-methyl-24-ethylcholesta-7,24-dienol; lanost-8-enol; cyclo-
artanol; lanosterol; b-amyrin; lupeol; 24-methylenelanost-8-
enol; 24-methylenecycloartanol; taurine and -aminobutanoic
acid. K, Ca, Zn, Fe, Co, Mn, Se, Mg, and other minerals are
present in inorganic forms.48

Among the chemical constituents of L. barbarum fruit,
the most valuable and well-researched components are a
group of unique, water-soluble glycoconjugates—collec-
tively termed L. barbarum polysaccharides (LBP)—which
are estimated to comprise 5–8% of the dried fruits.49 The
LBP group has a molecular weight range of 24–241 kDa,
and several LBP have been isolated and purified from aque-
ous L. barbarum extracts by methods such as diethyl-
aminoethyl ion-exchange cellulose and gel permeation chro-
matography.10,38,50,51 Their structural composition has been
studied by sodium dodecyl sulfate–polyacrylamide gel elec-
trophoresis, gas chromatography, amino acid automatic
analysis, partial acid hydrolysis, periodate oxidation, and nu-
clear magnetic resonance spectrum, and they have been
found to be complex glycopeptides consisting of acidic het-
eropolysaccharides and polypeptides or proteins. Although
they differ somewhat in composition, the LBP contain six
monosaccharides (Ara, Rha, Xyl, Man, Gal, and Glc), galac-
turonic acid, and 18 amino acids, and they share a Glycan-
O-Ser glycopeptide structure.50 The main chains of the gly-
can backbones of LBP have been found to be either
alpha-(1 � 6)-D-glucans or alpha-(1 � 4)-D-polygalacturo-
nans.34

The LBP have been focused upon as the active com-
pounds responsible for various efficacies listed above. Ac-
cording to Chinese understanding of Lycium spp. extracts
and products, the content of LBP is important for the effi-
cacy of L. barbarum. Many plant- and fungal-derived bioac-
tive polysaccharides with a broad range of immunomodula-
tory activities are found in Traditional Chinese Medicine,
and therefore, a high content of polysaccharides with proven
pharmacologic activities is considered to be an indicator for
the medicinal status of a natural product.52,53

Along with the growing number of studies of L. bar-
barum, we conducted this clinical study to examine the tra-
ditional effects of L. barbarum. To begin to address this, in
the present study we examined directly the general effects
of daily consumption of L. barbarum fruits provided in the
form of a juice that is standardized for its main active con-
stituents, LBP. The L. barbarum fruit juice or a placebo was
provided daily for 14 days and changes in subjective ratings
of feelings of general well-being, fatigue, stress, neuro-
logic/psychologic traits, gastrointestinal and musculoskele-
tal complaints, cardiovascular effects (blood pressure and
pulse rate), visual acuity, and any side-effects were deter-
mined at the end of the 14-day treatment period.

MATERIALS AND METHODS

L. barbarum preparation

A standardized L. barbarum fruit juice (GoChi™; lot no.
ASA07120) was supplied by FreeLife International LLC, in
Phoenix, AZ, and was kept refrigerated before use. This test
material is a liquid dietary supplement containing reconsti-
tuted juice from fresh whole L. barbarum fruit with 10% of
excipients by volume. It is standardized to contain, in a daily
120-mL serving, a content of LBP equivalent to that found
in at least 150 g of fresh fruit, the amount customarily con-
sumed in Traditional Chinese Medicine.3,54 The types of
analyses applied to the assay and identification of LBP are
not standardized worldwide. We applied a general method
based upon identification by Fourier transform near-infrared
spectroscopy, the gravimetric assay of the isolated polysac-
charide fraction, and a determination of sugars after hy-
drolysis using gas chromatography55 and/or high-perfor-
mance liquid chromatography with the glucan analysis
reported.56 Placebo control material (lot no. A198) was in-
dependently prepared by the third-party organization. The
placebo solution matched the color, flavor, and taste of
GoChi and was packaged in the same container as GoChi,
but provided no nutritional value.

Study population

Subjects, 18 years old and older, were recruited for the
study and participants selected for the trial were judged to
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be healthy. Subjects were excluded from the study if they
exhibited any evidence of heart, liver, lung, or kidney dis-
ease, if they had known allergies to L. barbarum or other
fruit juices, were pregnant or breast feeding, were being
treated for any immune, liver, or kidney-related conditions,
were under anticoagulant therapy with Coumadin® (Bristol-
Myers Squibb Company, Cincinatti OH, generic, warfarin),
or had any acute or chronic medical or psychiatric condi-
tion. A total of 35 participants, of whom 69% were women,
were selected for the study. Subjects were randomly as-
signed to either the GoChi treatment group (n � 17; aver-
age age � 32.2) or placebo control (n � 18; average age �
30.5). All subjects were fully informed of the purpose of the
study, and signed Human Subjects Informed Consent forms
approved by the Internal Review Board under the Helsinki
Declaration. Female participants agreed to practice a recog-
nized form of birth control during the course of the study.
No participants were pregnant during the study based upon
standard urine pregnancy test (Kurkel Enterprises, HCG Lot
# 5-06257, Redmond, WA). One dropout occurred in the
GoChi group because of missing intake for several days over
a holiday weekend during the trial, and the final number of
the subjects in GoChi group was 16. No dropouts occurred
in the placebo group. After dietary background check, 1 veg-
etarian was found in the placebo group. All subjects enjoyed
high-fat foods, such as hamburgers, dairy foods (milk,
cheese, etc.), deep-fried foods including French fries, fried
chicken, and sweets including chocolates, candies, snacks,
and ice cream, consuming them about 3 times a week. The
averages for length of GoChi consumption history, and the
consumption of soda, coffee, tea and alcoholic beverages for
the GoChi and placebo groups are shown in Table 1. There
were 6 smokers in the placebo group and 2 in the GoChi
group, whose cigarette use ranged from 1 pack in 2 weeks
to 3 packs per day. There were no statistical differences be-
tween placebo and GoChi group in these dietary background
parameters including smoking background (Table 1).

Study design

After enrollment in the trial, all participants were given a
2-week washout period during which time they were to dis-
continue use of any L. barbarum or L. barbarum-containing
foods, any dietary supplements, energy drinks, or green tea,
and this was continued throughout the study. After the
washout period, subjects were randomly assigned to either the
GoChi or placebo groups. All subjects were given a medical
exam and physical measurements (body weight, body–mass
index (BMI), blood pressure, heart rate, etc.) were assessed.
Also, background information regarding dietary habits, smok-
ing, and disease history was recorded for each participant. All
subjects were then administered a written questionnaire con-
sisting of 48 items for which the subjects provided a rating
(scale of 0–5). The questionnaire consisted of 30 physical and
psychologic fatigue-related symptoms, such as fatigue, feel-
ings of physical weakness, short-term memory, mental acu-
ity, and sleeping status, nine gastrointestinal questions, four
musculoskeletal questions, three cardiovascular questions,
and two questions regarding possible side-effects. Subjects
consumed 120 mL of GoChi or placebo each morning after
a meal for a period of 14 days. We established the dosage by
following the daily amount of L. barbarum fruit customarily
consumed in Traditional Chinese Medicine.3,54 All partici-
pants were monitored daily to ensure full compliance with the
protocol. At the end of the 14-day treatment period, subjects
were again given a medical examination, morphometric data
were recorded, and the questionnaire was completed again by
each participant. Individuals administering the physical ex-
amination or questionnaire were blinded as to the treatment
conditions, and the treatment codes were not broken until the
study was completed.

Dependent measures

On the 1st and 15th day of the study, height, body weight,
BMI, body fat, total body water content, blood pressure (sys-
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TABLE 1. DIETARY BACKGROUND OF THE SUBJECTS

N: N: Mean Mean
Variable Placebo GoChi placebo GoChi p�

Months Goji intake 18 15 10.28 11.10 0.5629
High fat fooda 17 16 3.18 2.31 0.0517
Frequency (per week)
Sodas (can/day) 18 16 0.67 1.13 0.2339
Coffee (cup/day) 18 16 1.39 1.14 0.4687
Tea (cup/day) 18 14 0.94 0.43 0.6760
Alcohol (a can of beer or a glass of wine/day) 18 16 0.50 0.26 0.6537
Cigarettes (pack/day) 18 16 0.39 0.09 0.2771

aIncludes hamburgers, dairy foods (milk, cheese, etc.), deep-fried foods, such as French fries, fried chicken, sweets, such as choco-
lates, candies, snacks, ice cream.

Data were analyzed with nonparametric Mann–Whitney U test (placebo vs. GoChi,™ FreeLife International LLC, Phoenix, AZ). No
significant group differences on dietary factors were found.



tolic and diastolic), and pulse rate were measured. The vi-
sual test indicators included reports of any eye fatigue, and
a vision test was performed. Subjects also completed the 48-
item clinical survey/questionnaire, which included any ad-
verse effects. On both test days, subjects were asked to skip
breakfast prior to completing the test protocol. The study
was noninvasive, and subjective results were collected with
the graded scores through questionnaire sheets and inter-
views. Quantitative data collected included body weight,
height, BMI, body fat, total water content (Tanita BF-679W;
Tokyo, Japan), pulse rate, and blood pressure (Omron HEM-
637; Vernon Hills, IL). The vision tests included conscious
eye-fatigue and distance vision, as checked by Graham Field
#1264, 10-feet chart.

Statistical analysis

Dietary background data were analyzed with the non-
parametric Mann–Whitney U test (placebo vs. GoChi). All
parametric data (body weights, BMI, etc.) were analyzed by
t-test for independent and for dependent groups. Descriptive
statistics were calculated for placebo and GoChi for all de-
pendent measures and summarized as means and standard
errors. For all clinical symptom questions under all cate-

gories (well-being, gastrointestinal, etc.), each question was
graded and the scores were analyzed for changes between
day 1 and day 15 with the nonparametric Wilcoxon matched-
pairs tests. Differences were considered significant at p �
0.05.

RESULTS

Parametric data

All parametric data, such as body weights, BMI, etc., were
analyzed by t-test for independent and for dependent groups,
and there were no significant changes in any of these depen-
dent measures between day 1 and day 15 for either group or
any group differences, as shown in Tables 2 and 3.

Clinical symptoms

Significant differences (p � 0.05) between day 1 and day
15 were found for the GoChi group for multiple questions
in several categories as shown in Table 4, Table 5, Table 6
and Figure 1. GoChi significantly increased athletic perfor-
mance, quality of sleep, focus on activities, calmness, and
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TABLE 2. PARAMETRIC DATA (BODY WEIGHT, ETC.) MEANS � SEM ON DAY 1 AND DAY 15a

Day 1 Day 15
Placebo (N � 18)
Variable Mean SEM Mean SEM

Body weight (kg) 76.2 4.09 76.2 4.13
Height (cm) 167.4 2.72 169.3 2.79
BMI (kg/m2) 27.0 0.98 26.4 0.96
Body fat (%) 32.9 2.19 31.9 2.35
Water content (%) 47.2 1.41 47.7 1.50
Systolic blood pressure (mm Hg) 119.2 3.20 115.9 2.06
Diastolic blood pressure (mm Hg) 78.6 2.26 74.8 2.60
Pulse 76.3 2.84 71.7 1.99
Left eye (/20) 43.0 8.28 40.1 7.98
Right eye (/20) 43.3 6.76 35.0 5.31

Day 1 Day 15
GoChi™b (N � 16)
Variable Mean SEM Mean SEM

Body weight (kg) 88.7 17.36 88.7 17.51
Height (cm) 171.2 11.53 171.9 11.85
BMI (kg/m2) 30.4 4.15 29.9 4.05
Body fat (%) 33.1 9.29 31.5 9.97
Water content (%) 47.3 5.98 48.0 6.36
Systolic blood pressure (mm Hg) 125.2 13.56 124.0 8.72
Diastolic blood pressure (mm Hg) 80.6 9.60 78.8 11.07
Pulse 75.7 12.04 70.6 8.44
Left eye (/20) 44.7 35.14 41.5 33.87
Right eye (/20) 44.0 28.68 38.5 22.53

aNo statistical difference has been detected between these days. 
bFreeLife International LLC, Phoenix, AZ.
BMI, body–mass index.



feelings of good health, contentment, and happiness, along
with a tendency to increased energy level and mental acu-
ity. The GoChi group also showed a significant reduction in
feelings of fatigue and stress. Compared to the day 1 results,
more than 80% of people who consumed GoChi reported
better quality sleep. About 70% of people in the GoChi
group experienced easier awakening, improved mental acu-
ity, and better ability to focus on their activities. More than
50–60% of the subjects in the GoChi group felt healthier,
happier, and more content. Around 50% of people who took
GoChi reported less fatigue, more energy during the day,
and increased athletic performance.

Several subjects who were consuming GoChi prior to the
washout period reported verbally at the end of the washout
period that they had lost energy and had felt tired. During
the test period, several subjects reported that they could stay
awake later in the evening because of increased energy, and
they therefore found it unnecessary to take a nap. Several
others in the GoChi group reported more vivid dreams.

In terms of gastrointestinal symptoms, the GoChi group
showed a significant increase in bowel regularity (Table 5).
Finally, several subjects in the GoChi group stated that they
had less interest in sweets and ate less.

In contrast to the GoChi group, the placebo group (N �
18) showed only two statistically significant changes during
the 14-day treatment period: heartburn and feeling happy
(Tables 4 and 5). No significant changes were found for any

questions regarding musculoskeletal or cardiovascular
symptoms in either group (Table 5). Significant changes in
clinical symptoms are summarized in Table 6 and Figure 1.

Additional verbally reported clinical effects

Additional information provided by subjects in the GoChi
group during the Day 15 interview was as follows: Of the
9 female subjects in the GoChi group, 5 reported a decrease
in nonspecific complaints and pain during their menstrual
cycle. Several subjects in the GoChi group reported an in-
crease in their sexual activity and ability during the trial.
Two (2) male subjects in the GoChi group noted improve-
ments in skin conditions, and 1 female subject reported
harder nails. Importantly, none of the subjects in the
placebo-treated group volunteered any information regard-
ing any noticeable changes during the treatment period. Fi-
nally, there were no adverse effects reported by any subjects
in either the GoChi or placebo control groups during the
study period.

DISCUSSION

The present study has shown that, relative to a placebo
control group, daily consumption of GoChi for 14 days pro-
duces significant changes in the subjective rating of feelings
of general well-being, improves neurologic/psychologic per-
formance and gastrointestinal regularity. These significant
effects are consistent with previously published experimen-
tal studies as well as with the prescribed uses of L. barbarum
as practiced in traditional Asian medicine.

A purified LBP was shown to increase adaptability to an
exercise load, to enhance resistance to fatigue, and to ac-
celerate the elimination of lactic acid in mice.10 The study
also found that LBP enhanced the storage of muscle and
liver glycogen, increased the activity of lactate dehydroge-
nase (LDH) before and after swimming, inhibited the in-
crease of blood urea nitrogen (BUN) after strenuous exer-
cise, and accelerated the clearance of BUN after exercise.
In the present study, subjects reported an increase in en-
durance/energy in the daytime and reduced fatigue within
14 days of consuming GoChi.

In the psychologic and neurologic area, the extract from
L. barbarum has been shown to have effects on the brain
and neuronal function. L. barbarum is traditionally regarded
as exhibiting anti-aging effects in traditional Asian medi-
cine. Experimentally, LBP protects neurons against �-amy-
loid (A�) peptide-induced apoptosis.7 The extract from L.
barbarum protected neurons through mechanisms indepen-
dent of its anti-oxidative effects. This extract also exhibits
cytoprotective effects against cytotoxic actions of dithio-
threitol (DTT) by lowering the DTT-induced LDH release
and caspase-3 activity. It has neuroprotective effects against
toxicity of fibrillar A� [1–42] and A� [25–35] fragments,
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TABLE 3. STATISTICAL ANALYSIS WITH T-TESTS FOR

DIFFERENCES BETWEEN PLACEBO (N � 18) AND

GOCHI (N � 16) FOR EACH VARIABLEa

Placebo GoChi
Variable mean mean p

Body wt, day 1 76.2 88.7 0.1139
Body wt, day 15 76.2 88.7 0.1106
Height, day 1 167.4 171.2 0.3608
Height, day 15 169.3 171.9 0.5191
BMI, day 1 27.0 30.4 0.1463
BMI, day 15 26.4 29.9 0.1209
Fat, day 1 33.0 33.1 0.9555
Fat, day 15 31.9 31.5 0.9003
Water content, day 1 47.2 47.3 0.9792
Water content, day 15 47.7 48.0 0.8902
SBP, day 1 119.2 125.2 0.2801
SBP, day 15 115.9 124.0 0.0528
DBP, day 1 78.6 80.6 0.5533
DBP, day 15 74.8 78.8 0.3226
Pulse, day 1 76.3 75.7 0.8687
Pulse, day 15 71.7 70.6 0.7113
Left eye, day 1 43.0 44.7 0.8973
Left eye, day 15 40.1 41.5 0.8983
Right eye, day 1 43.3 44.0 0.9532
Right eye, day 15 35.0 38.5 0.6936

aNo statistical difference has been detected.
BMI, body–mass index; SBP, systolic blood pressure; DBP,

diastolic blood pressure.



TABLE 4. WELL-BEING, MEANS, AND ERRORS

Placebo GoChi

Questions N Mean SEM N Mean SEM

Fatigue, day 1 18 1.11 0.267 16 1.63 0.407
Fatigue, day 15 18 1.22 0.329 16 0.81 0.245
Tiredness, day 1 18 1.33 0.291 16 1.71 0.398
Tiredness, day 15 18 1.33 0.352 14 1.25 0.296
Physical complaints, day 1 18 0.50 0.232 16 1.20 0.428
Physical complaints, day 15 18 0.33 0.198 15 0.50 0.274
Weakness, day 1 18 0.83 0.316 16 1.33 0.433
Weakness, day 15 18 0.72 0.226 15 0.88 0.340
Procrastination, day 1 18 1.56 0.372 16 0.93 0.286
Procrastination, day 15 18 1.17 0.326 14 0.75 0.266
Muscle stiffness, day 1 18 1.78 0.440 16 1.21 0.381
Muscle stiffness, day 15 18 1.28 0.331 14 0.94 0.322
Athletic performance, day 1 17 1.18 0.386 16 2.20 0.380
Athletic performance, day 15 18 1.00 0.280 15 0.94 0.249
Eye fatigue, day 1 18 1.17 0.381 16 1.44 0.508
Eye fatigue, day 15 18 1.11 0.332 16 0.60 0.335
Dizziness, day 1 18 0.17 0.121 15 1.13 0.427
Dizziness, day 15 18 0.11 0.076 16 0.40 0.235
Headache, day 1 18 1.17 0.381 15 0.87 0.291
Headache, day 15 18 0.83 0.283 15 0.75 0.296
Depression, day 1 17 0.88 0.283 16 0.25 0.144
Depression, day 15 18 0.67 0.256 16 0.27 0.153
Stress, day 1 18 2.28 0.411 15 2.00 0.329
Stress, day 15 18 2.33 0.370 16 1.38 0.352
Mental acuity, day 1 17 1.41 0.344 16 2.19 0.458
Mental acuity, day 15 18 1.61 0.380 16 0.94 0.392
Memory loss, day 1 18 1.11 0.312 16 0.75 0.266
Memory loss, day 15 18 1.22 0.319 16 0.81 0.292
Quality of sleep, day 1 18 1.94 0.431 16 2.07 0.403
Quality of sleep, day 15 18 1.39 0.293 16 0.56 0.241
Easy awakening, day 1 18 1.72 0.321 16 2.06 0.370
Easy awakening, day 15 18 1.72 0.289 16 0.87 0.291
Daydream, day 1 18 0.67 0.214 15 1.13 0.375
Daydream, day 15 18 1.56 0.390 16 0.73 0.300
Chest pain, day 1 18 0.33 0.229 15 0.47 0.336
Chest pain, day 15 18 0.33 0.198 15 0.13 0.085
Numbness, of limbs, day 1 18 0.33 0.181 16 0.81 0.379
Numbness of limbs, day 15 18 0.22 0.152 16 0.53 0.274
Cold foot and hand, day 1 18 0.61 0.270 15 1.38 0.464
Colf foot and hand, day 15 18 0.56 0.217 16 1.31 0.395
Shortness of breath, day 1 18 0.83 0.283 16 0.81 0.306
Shortness of breath, day 15 18 1.00 0.280 16 0.50 0.158
Frequent urination, day 1 18 0.83 0.218 16 1.06 0.335
Frequent urination, day 15 18 1.22 0.319 16 0.69 0.326
Allergy, day 1 18 1.00 0.323 16 1.31 0.489
Allergy, day 15 18 1.06 0.400 16 0.69 0.338
Stamina, day 1 18 1.22 0.298 16 1.86 0.417
Stamina, day 15 17 1.47 0.355 14 1.50 0.387
Calmness, day 1 18 1.33 0.352 16 2.63 0.386
Calmness, day 15 17 1.76 0.369 16 0.94 0.232
Energy in a day, day 1 18 1.72 0.331 16 2.25 0.393
Energy in a day, day 15 18 1.94 0.338 16 1.13 0.301
Focus on activities, day 1 18 1.17 0.345 16 2.69 0.472
Focus on acitivites, day 15 18 1.44 0.345 16 1.00 0.224
Feel healthy, day 1 18 1.39 0.389 16 2.25 0.359
Feel healthy, day 15 18 1.22 0.367 16 0.81 0.209
Feel content, day 1 18 1.56 0.364 16 2.19 0.400
Feel content, day 15 18 1.17 0.381 16 0.80 0.296
Feel happy, day 1 18 1.72 0.386 15 2.38 0.455
Feel happy, day 15 18 0.78 0.263 16 0.88 0.328

Bold indicates significant day 1 versus day 15 effect by nonparametric Wilcoxon matched pairs test.



which are associated with age-related neurodegenerative dis-
eases. A� peptides induce a rapid activation of c-Jun N-ter-
minal kinase (JNK) by phosphorylation. Pretreatment with
an aqueous extract of L. barbarum markedly reduced the
phosphorylation of JNK-1 [Thr183/Tyr185] and its sub-
strates c-Jun-I [Ser 73] and c-Jun-II [Ser 63].8 These stud-
ies support the anti-aging properties of L. barbarum claimed
by traditional Asian medicine, and may be related to the psy-
chologic and neurologic effects found in the present study.

LBP facilitated the recovery of peripheral red blood cells
and platelets after mitomycin C–induced myelosuppression
in mice.9 These effects on blood cells may be related to the
subjective reports of increased endurance and decreased fa-
tigue with use of GoChi.

Because L. barbarum is reported in several animal stud-
ies to be neuroprotective against the loss of retinal ganglion
cells in glaucoma12 or age-related macular degeneration,18

we tried to detect any changes in the visual functions in our

subjects. However, the present study with healthy volunteers
did not show any differences.

LBP is reported to enhance food conversion rate and the
content of zinc and iron in female weanling mice, and to re-
duce their body weight after 21 days of consumption.11 This
shows that LBP can modulate metabolism in vivo and may
correspond with the present study’s result regarding the ef-
fects of GoChi on subjective assessments of physical per-
formance and gastrointestinal function. In addition, LBP
may be processed as prebiotics in the gastrointestinal tract,
helping to increase regularity by improving quality and
quantity of gut microflora.

There are several experimental reports showing an anti-
diabetic effect of L. barbarum because it is well known in
traditional Chinese herbal medicine for diabetes. Animal
studies have shown that oral intake of LBP can restore ab-
normal oxidative indices to near-normal levels in blood,
liver, and kidney in rats made diabetic by intraperitoneal in-
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TABLE 5. DESCRIPTIVE STATISTICS: MEANS/ERRORS, GASTROINTESTINAL, DIARRHEA, AND

MUSCULOSKELETAL/CARDIOVASCULAR QUESTIONS

Placebo GoChi™a

Variable N Mean SEM N Mean SEM

Body weight, day 1 17 1.29 0.427 16 1.69 0.481
Body weight, day 15 17 1.06 0.277 16 1.31 0.405
Constipation, day 1 18 0.89 0.301 16 0.81 0.332
Constipation, day 15 18 0.72 0.253 16 0.63 0.315
Diarrhea, day 1 18 0.22 0.129 16 0.81 0.356
Diarrhea, day 15 18 0.44 0.217 16 0.94 0.433
Regularity, day 1 18 1.28 0.378 16 2.00 0.516
Regularity, day 15 18 1.22 0.358 16 0.69 0.299
Stomach discomfort, day 1 18 0.83 0.318 16 1.69 0.416
Stomach discomfort, day 15 18 0.72 0.253 16 1.44 0.438
Nausea, day 1 18 0.33 0.229 16 0.75 0.348
Nausea, day 15 18 0.06 0.056 16 0.63 0.301
Heartburn, day 1 18 0.72 0.311 16 1.00 0.342
Heartburn, day 15 18 0.11 0.076 16 0.38 0.155
Abdominal discomfort, day 1 18 1.00 0.379 16 1.31 0.425
Abdominal discomfort, day 15 18 0.33 0.181 16 1.00 0.398
Stomach complaints, day 1 18 0.78 0.329 16 1.06 0.392
Stomach complaints, day 15 18 0.44 0.201 16 0.98 0.433

Muscle pains, day 1 18 0.94 0.392 16 0.88 0.315
Muscle pains, day 15 18 0.83 0.355 16 0.63 0.287
Physical discomfort, day 1 18 0.67 0.333 16 1.13 0.289
Physical discomfort, day 15 17 0.65 0.296 16 0.75 0.310
Backache, day 1 18 1.56 0.444 16 1.75 0.392
Backache, day 15 18 1.39 0.354 16 1.31 0.326
Joint pain, day 1 18 0.56 0.271 16 1.13 0.364
Joint pain, day 15 18 0.56 0.246 16 0.56 0.288
Rapid heart rate, day 1 18 0.33 0.162 16 0.75 0.359
Rapid heart rate, day 15 18 0.33 0.181 16 0.38 0.221
Circulation, day 1 18 1.39 0.397 16 2.06 0.423
Circulation, day 15 18 0.83 0.246 16 1.38 0.352
Cold peripheral under A/C, day 1 18 1.61 0.363 16 1.88 0.523
Cold peripheral under A/C, day 15 18 1.17 0.398 16 1.44 0.447

aFreeLife International LLC, Phoenix, AZ.
Bold indicates significant difference day 1 versus day 15 by nonparametric Wilcoxon matched-pairs test.
A/C, air conditioner.



jection of streptozotocin.12 LBP reduces blood glucose lev-
els, oxidative stress, and DNA damage in rats with non-in-
sulin-dependent diabetes mellitus (NIDDM), decreases mal-
ondialdehyde and nitric oxide in serum of fasting rats, and
elevates serum levels of superoxide dismutase. Furthermore,
LBP reduced cellular DNA damage in peripheral lympho-
cytes of NIDDM rats.13 These experimental results suggest
that L. barbarum and LBP may be of benefit in the treat-
ment of diabetes and possibly other metabolic diseases.

Further studies including blood analysis on biochemi-
cal markers will clarify the detailed mechanisms of these
actions of GoChi found in the present human clinical
study.

CONCLUSIONS

The results shown in this randomized, placebo-controlled,
double-blind clinical study clearly indicate that daily con-
sumption of GoChi for 14 days increases subjective feelings
of general well-being, neurologic/psychologic traits, and
gastrointestinal functions. These are consistent with tradi-
tional uses.
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FIG. 1. Changes in clinical scores between days 1 and 15 for
GoChi™ group (solid bars) and placebo group (open bars). Cate-
gories of questions are shown below graph.

TABLE 6. SUMMARY OF STATISTICAL ANALYSIS; SIGNIFICANT DIFFERENCES BETWEEN DAY 1 AND DAY 15 
FOR PLACEBO AND GOCHI™a FOR THE MULTIPLE QUESTIONS ARE AS FOLLOWS

Group Question N t Z p

General well-being
Placebo Happy 18 8.0 2.432 0.015
GoChi Fatigue 16 4.0 2.395 0.017

Athletic performance 15 2.0 2.240 0.025
Stress 16 7.0 2.090 0.037
Sleep 15 4.0 3.045 0.002
Wakeup 15 7.5 2.267 0.023
Calm 16 1.5 2.801 0.005
Focus 16 11.0 2.605 0.009
Healthy 16 2.0 2.756 0.006
Content 16 10.5 2.236 0.025
Happy 16 7.7 2.267 0.023

Gastrointestinal
Placebo Heartburn 18 0.0 2.201 0.028
GoChi Regularity 16 7.0 2.090 0.037

Musculoskeletal and cardiovascular
Placebo No significance for any questions
GoChi No significance for any questions

aFreeLife International LLC, Phoenix, AZ.
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