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ABSTRACT 

Background: Green and black teas have known anti-oxidant and anti-inflammatory properties. 

The current study was a prospective randomized, double-blind, placebo controlled study of 3 

doses of a water-extracted green and black tea agent (AssuriTEA
®
 [AT]).  

 

Methods: Subjects who met inclusion criteria were randomized to one of four groups: 1000, 

500, or 250 mg AT or placebo for 28 days. At baseline (BL) and day 28, serum antioxidant 

capacity, quality of life and safety were assessed.   
 

Results: Of the 55 subjects screened, 43 were considered evaluable. Age was 56.77 ± 2.83 years 

(mean ± SEM).  Evaluable subjects demonstrated improved antioxidant status, as measured by 

ferric iron reducing antioxidant power at all doses over the placebo (p < 0.05). There was 

significant improvement in cellular antioxidant protection in the 1000 mg AT group versus the 

placebo (p=0.032).  Glucose levels were higher in the placebo group versus the 250 mg AT 

group (p=0.023) and there was a significant improvement in systolic blood pressure in the 250 

mg AT group at day 28 versus BL (p=0.048).  In the 1000 mg AT group, there was a significant 

decrease in systolic blood pressure at day 28 versus BL (p=0.017).  There was a significant 

improvement in the vitality category in the 1000 mg AT group (p=0.029). Overall, AT was safe 

and well tolerated with no differences in adverse events or serum chemistries between groups.   
  

Conclusions: Results demonstrate that the administration of AT resulted in improvement of 

serum antioxidant status, vitality level, blood glucose, and systolic blood pressure in test 

subjects.  

 

Key Words: Green tea, black tea, Camellia sinensis, antioxidant status, blood glucose, systolic 

blood pressure, and quality of life 
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BACKGROUND 

Camellia sinensis (tea) has been widely studied due to its potent antioxidant and anti-

inflammatory properties. All teas originate from the leaves of Camellia sinensis, but differences 

in processing yield tea varieties such as green, black and oolong. Out of these varieties, green 

and black teas have been most frequently studied in vitro and in vivo. Large epidemiologic 

studies have demonstrated links between increased tea consumption and decreased frequency of 

diseases that have pathologies associated with oxidative stress mechanisms and/or chronic 

inflammation such as obesity, diabetes mellitus, cardiovascular diseases and cancers including 

breast, prostate and colon cancers. Prospective rodent and human clinical studies have further 

examined the various mechanisms of action teas [1-5].  

For example, it has been demonstrated that green tea processing results in minimal oxidation 

of natural tea leaf polyphenols, signifying that green tea contains potent and active 

phytochemicals such as polyphenols and catechins [6]. Arts et al showed that evaluation of a 

typical green tea extract demonstrated how, in spite of catechins comprising only 31% of the 

extract, catechins were responsible for 93% of the tea’s anti-oxidant capacity [7]. In black tea, 

the level of phytochemicals also varies. Black tea differs from green tea in its processing.  Black 

tea is made by drying and crushing Camellia sinensis leaves during harvesting. This results in the 

oxidation of the leaves, which converts catechins into other potent polyphenols such as 

theaflavins and thearubigens [8, 9]. Arts et al also showed that while non-catechin components 

(i.e. theaflavins, thearubigins, theanine, quercetin, tannins) composed approximately 92% of a 

typical black tea extract, they were responsible for 66% of its anti-oxidant capacity [7]. 

Subsequently, identification of these phytochemicals has helped researchers to investigate 

various molecular mechanisms of action of tea, including antioxidant capacity, apoptotic activity, 

and effects on a variety of cell signaling cascades, such as nuclear factor kappa B (NFkB) [10-

12].   

Based on the known potential of tea, the aim of this clinical study was to assess a novel, 

patent-pending, water-extracted blend of green and black tea extracts, AssuriTEA
® 

(AT), in a 

human clinical study, in order to confirm its in vivo antioxidant capability and to monitor 

antioxidant levels, dose-response potential and side effects/toxicities. In this study, AT was 

administered to healthy male subjects in a randomized, double-blind, placebo controlled study in 

order to test three doses of the study agent versus a placebo over 28 days. The study also 

measured safety, tolerability, compliance, and other secondary outcomes. The hypothesis was 

that AT, a combination of green and black tea extracts, may be beneficial in increasing serum 

antioxidant levels in healthy male subjects.   
 

MATERIALS AND METHODS 

Study design and subjects.  This was a prospectively designed, Institutional Review Board (IRB) 

approved (Sky Lakes Medical Center Institutional Review Board, Klamath Falls, OR), human 

clinical trial performed in accordance with Good Clinical Practices. Eligible participants 

included men in good health who were 25-70 years of age, who had no course of newly 

prescribed medication within two weeks of the first study dose, were able to comply with the 

study requirements, and were also willing to provide written informed consent. Men were 

randomized to 1 of 4 groups: placebo (n=11), 250mg AT (n=10), 500mg AT (n=11) or 1000mg 
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AT (n=11). Men were excluded if they had prior history of renal or hepatic insufficiency, 

scheduled elective surgery or other procedures requiring general anesthesia during the study, 

donated blood during the study or within the past month, participated in another research study 

involving an investigational product in the past month, were using any dietary supplement that 

might affect anti-oxidant status including vitamin E >400IU, vitamin C >500mg, CoQ-10, 

lycopene, resveratrol, pycnogenol, or any formulation similarly named “Antioxidant formula,” or 

any other dietary supplement thought to affect antioxidant levels. Men who drank >1 cup of tea 

or >2 cups of coffee or energy drinks per day or had a history of any smoking within the past 3 

months were excluded from the study (Table 1).  
 

Table 1.  List of exclusion criteria 

Exclusion Criteria 

 Known renal or hepatic impairment 

 Scheduled elective surgery or other procedures requiring general anesthesia during the study 

 Donation of blood during the study or within the past month 

 Participation in another research study involving an investigational product in the past month 

 Hypersensitivity or known allergy to green tea or black tea 

 Hypersensitivity or known allergy to caffeine 

 Current use of any dietary supplement containing green or black tea (14 day washout allowed) 

 Current use of any dietary supplements that may affect anti-oxidant status including:  

o Vitamin E >400IU, Vitamin C >500mg, CoQ-10, Lycopene, Resveratrol, Pycnogenol, Any formulation 

similarly named “Antioxidant formula”, any other dietary supplement in the opinion of the investigator may affect 

antioxidant levels (14 day washout allowed) 

 Current intake of more than 1 cup of green or black tea per day 

 Current intake of more than 2 cups of coffee or other caffeinated beverage (includes energy drinks, soda, 

etc.)  per day 

 History of any disease or condition which might compromise the hematopoietic, renal, endocrine, 

pulmonary, central nervous, cardiovascular, immunological, dermatological, gastrointestinal, urogenital or any 

other body system 

 History or presence of gastric ulcer or duodenal ulcer 

 History of autoimmune disorders e.g. systemic lupus erythematosus, hemolytic anemia 

 History of psychiatric disorder 

 Recent history (<2 years) of alcoholism or unlikely to refrain from excessive alcohol consumption during 

the study period, defined as >2 drinks/day 

 Current smoking or smoking within the past 3 months 

 Use of any recreational drugs or a history of drug addiction 

 Any other significant disease or disorder which, in the opinion of the Investigator, may either put the 

subject at risk because of participation in the study, or may influence the result of the study, or the subject’s ability 

to participate in the study 

 

Subjects who met eligibility criteria were randomized to one of four study arms, 250mg AT 

(administered as 2 capsules twice a day (BID) of 62.5mg), 500 mg AT (administered as 2 

capsules BID of 125 mg), 1000 mg AT (administered as 2 capsules BID of 250 mg) or placebo 

(also 2 capsules BID), for a total of 4 capsules per day for all groups. Subjects were instructed to 

maintain baseline consumption of medications and supplements as reported in the medical 

history, as well as not change diet and exercise habits throughout the intervention. Evaluable 
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subjects were defined prospectively as subjects who completed the trial with a compliance of 

greater than 80%, as measured by pill count. 

The primary objective of this study was to determine the effects of 28 days of 

supplementation of AssuriTEA on antioxidant status in healthy human male subjects. All 

measures were assessed at each time point, baseline (BL) and endpoint (day 28). A telephone 

call was performed at week 2 to remind subjects to comply with consumption of the study agent 

and to assess for any adverse events. At BL and day 28, subjects were asked to avoid food and 

drink except water for 10 hours prior to the blood draw. For the final visit, subjects were asked to 

take their last dose of the study agent the day before the scheduled visit, about 18 hours prior to 

the blood draw. The following variables were evaluated for safety and tolerability of the product:  

adverse events, clinical laboratory tests (hematology and hepatic function) and vital signs (blood 

pressure, heart rate, oral temperature, and respiration rate). For blood pressure measurements, 

average values of 3 consecutive blood pressures were taken and recorded after the subject had 

rested in the laboratory for at least 5 minutes. Adverse events were graded according to the 

severity (mild, moderate, severe, or life threatening) and relationship to the study medication (not 

related, unlikely related, possibly related, probably related, definitely related). Safety monitoring 

was continuously performed over the 28 day study duration and the participants were 

interviewed and examined by a study physician at the beginning and end of the study. Adverse 

events were graded using National Cancer Institute, Common Terminology Criteria for Adverse 

Events, Version 3.0.   
 

Antioxidant tests  

In order to perform a comprehensive assessment of serum antioxidant status and to determine the 

potential for the serum to protect cells and cellular components from oxidative damage, a panel 

of three separate antioxidant tests was performed.  Each method for antioxidant measurements 

has its advantages and disadvantages; therefore, the use of more than one method is valuable in 

assessing antioxidant status [13]. The ferric iron reducing antioxidant power (FRAP) assay is a 

robust assay and has been widely used to evaluate antioxidant potential of polyphenols. 

However, the FRAP assay does not measure thiol antioxidants, such as glutathione. As a result, 

the trolox equivalent antioxidant capacity (TEAC) assay was applied in parallel. The cellular 

antioxidant protection (CAP-e) assay was used to evaluate the serum levels of antioxidants that 

are able to provide cellular antioxidant protection. Additionally, two further tests were used to 

evaluate the levels of oxidative damage to lipids, malondialdehyde (MDA) and DNA (8-

hydroxy-2'-deoxyguanosine (8-OHdG). The testing of MDA was performed by a colorimetric 

assay assessing the reaction of MDA and Thiobarbituric Acid (TBA) under high temperature and 

acid conditions.  8-OHdG was tested using a commercial ELISA kit (Tregiven #4370-096-K).   
 

Questionnaires 

Short form-36 (SF 36) 

The SF-36 is a multi-purpose, short-form health survey with thirty-six questions. It yields two 

summary measures of physical and mental health, which are further broken down into 8-subscale 

profiles measuring physical functioning, role of physical health, bodily pain, general health, 

vitality, social functioning, role of emotional health, and mental health. All questions are scored 
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on a scale from 0 to 100, with 100 representing the highest level of functioning possible. 

Aggregate scores are compiled as a percentage of the total points possible, using the RAND 

scoring table.  The scores from those questions that address each specific area of functional 

health status are then averaged together, for a final score within each of the 8 dimensions 

measured. (e.g. pain, physical functioning etc.) [22]. 

 

IPAQ 

The International Physical Activity Questionnaires (IPAQ) is a set of 4 questionnaires that 

assesses activity and generic health questions, reliable as a self-administered questionnaire. The 

main purpose is to provide an assessment of health data related to physical activity. The IPAQ is 

scored by both categorical and continuous indicators of physical activity. The continuous 

indicator is presented as median minutes/week or MET, and the categorical indicator is presented 

as high, moderate and low [23].  

 

Study Agent 

The study agent was a novel, patent-pending, proprietary blend of green and black tea extracts, 

AssuriTEA (AT, Kemin Foods, L.C., Des Moines, IA, USA). AT contains at least 40% total 

polyphenols with a minimum of 20% catechins and theaflavins combined. The study agent was 

an encapsulated dietary supplement which contained 0, 62.5mg, 125 mg or 250 mg of AT. Men 

were instructed to take 2 capsules twice a day with breakfast and lunch for a total dose of 0 mg 

(placebo), 250 mg AT, 500 mg AT or 1000 mg AT per day. The study agent was formulated 

under Good Manufacturing Practices, produced, encapsulated and packaged in 120 capsule 

quantities into light resistant plastic bottles. The product lots were tested for toxins including 

heavy metals, pesticides and for excipients. The placebo agent contained an inert substance and 

was aesthetically matched to the study agent. Stability of the capsules was confirmed throughout 

the study period (data not shown). 

 

Statistical analyses 

Statistics are presented as mean ± SEM for normally distributed variables (e.g., age).   

Demographic data for the 4 treatment groups were compared with ANOVA. For the primary 

outcome variables each group was compared to the placebo using a one-tailed t-test based on 

previous knowledge of the ability of tea to positively influence antioxidant status and all other 

outcome measures were evaluated using two-tailed t-tests. Where percent change from baseline 

is reported, the value was calculated for each individual and then averaged to determine the 

group mean. Statistical significance was defined at p < 0.05.     

 

RESULTS 

Subjects 

Fifty-five subjects were screened, of which 49 were entered into the study and 43 were defined 

as evaluable upon study completion (Figure 1).  
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Figure 1. Study flow diagram. This flow diagram shows the subjects enrolled, randomized 

and allocated to each treatment group, and the subject breakdown within the evaluable group. 
 

The 250 mg AT, 500 mg AT, 1000 mg AT, and placebo groups consisted of 10, 11, 11, and 

11 evaluable subjects, respectively.  Mean age for evaluable subjects was 56.77 ± 2.83 years 

(mean ± SEM). Treatment groups were well balanced in demographics (Table 2).  
 

Table 2.  Baseline Demographics  
 

Characteristic Arm 1: 

250 mg 

Arm 2: 

500 mg 

Arm 3: 

1000 mg 

Arm 4: Placebo p-value 

N 10 11 11 11 n/a 

Height (cm) 176.35 (5.77) 178.16 (13.74) 178.31 (6.55) 178.16 (7.75) 0.955 

Weight (kg) 89.83 (13.95) 89.44 (10.26) 83.56 (13.28) 96.47 (25.85) 0.363 

BMI (kg/ m²) 28.78 (3.15) 28.41 (4.12) 28.45 (4.31) 30.17 (7.08) 0.218 

Age (years) 54.10 (2.93) 49.10 (3.72) 49.81 (3.24) 54.27 (4.19) 0.572 

Mean (SEM) 

 

Results for the evaluable subjects are described below. 
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Antioxidant tests  

FRAP 

The mean percent change from BL to day 28 for the FRAP value increased versus the placebo in 

the subjects consuming 250, 500 and 1000 mg AT per day (Figure 2).  
 

 

Figure 2. Mean percentage change from baseline in all dose groups.  FRAP levels increased 

in a dose-dependent manner in subjects consuming 250, 500 and 1000 mg AT per day versus 

placebo after 4 weeks of treatment. *p<0.05 versus placebo.  
 

The mean percent change from BL to day 28 for FRAP values was 12.68 ± 7.20%, 10.42 ± 

5.68%, and 19.44 ± 12.61% in the 250, 500 and 1000 mg AT groups respectively vs. placebo -

6.32 ± 5.11% (p=0.021, p=0.020, p=0.036, for 250, 500, and 1000 mg AT groups respectively).  

The raw values are listed in Table 3.   
 

Table 3.  Antioxidant Measurements  
 

Measurement Arm 1: 

250 mg 

Arm 2: 

500 mg 

Arm 3: 

1000 mg 

Arm 4: Placebo 

FRAP (umol/L) 

Day 0 

Day 28 

 

5.93 (0.62) 

6.81 (1.01)* 

 

6.46 (1.10) 

7.05 (1.20)* 

 

6.31 (0.93) 

7.18 (1.13)* 

 

6.29 (0.67) 

5.72 (0.46) 

CAP-e (Fluorescence 

units) 

Day 0 

Day 28 

 

 

31191 (2486) 

29705 (2058) 

 

 

29168 (962) 

30195 (868) 

 

 

28919 (1648) 

27823 (1743)* 

 

 

29326 (1432) 

29933 (901) 
 

Mean (SEM), * P < 0.05 vs. Placebo 

 

CAP-e 

The mean percent change from BL for CAP-e decreased (demonstrating improved antioxidant 

status) at day 28 in the 1000 mg AT dose group versus the placebo (-4.07 ± 1.78% [1000 mg 

AT], 3.16 ± 3.50% [placebo], p=0.034).   (Figure 3, Table 3).   
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Figure 3.  Mean percent change from baseline for CAP-e.  Decreased CAP-e (demonstrating 

improved antioxidant status) was shown at day 28 in the 1000 mg AT dose group versus placebo 

*p<0.05 versus placebo.    

 

8-OHdG, MDA and TEAC 

There were no significant differences in 8-OHdG, MDA or TEAC across the groups. 

 

SF-36 

There was a significant difference in the vitality domain of the SF-36 from day 0 to 28 in the 

1000 mg AT dose group versus the placebo (Table 4). No other differences were identified. 

 

IPAQ 
 

Table 4.  SF 36 Results 
 

Domain 
Arm 1: 

250mg 

Arm 2: 

500 mg 

Arm 3: 

1000 mg 

Arm 4: 

Placebo 

Physical functioning 

Day 0 98.0 (1.1) 98.2 (1.01) 99.1 (0.6) 96.5 (1.5) 

Day 28 96.0 (1.6) 97.3 (1.5) 98.6 (0.7) 95.5 (1.7) 

Role limitations due to physical health 

Day 0 91.6 (3.9) 77.5 (10.9) 88.6 (7.3) 91.6 (7.9) 

Day 28 92.5 (3.8) 90.9 (9.09) 100 (4.8) 95 (3.3) 

Role limitations due to emotional problems 

Day 0  93.3 (0.0) 90.9 (6.4) 84.8 (9.4) 93.3 (4.4) 

Day 28 100.0 (0.0) 93.9 (6.1) 100 (0.0) 100 (0.0) 

Vitality 

Day 0 71.5 (4.4) 74.5 (5.9) 72.3 (6.5) 73 (5.4) 

Day 28 78.0 (4.0) 79.1 (6.3) 84.5 (4.0) 70.5 (4.2)* 

Emotional well-being 

Day 0 90.4 (1.9) 89.8 (2.8) 92 (2.0) 88 (2.2) 

Day 28 89.2 (2.8) 88 (3.9) 93.8 (1.2) 83.2 (5.5) 
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Social functioning 

Day 0 100 (0.0) 94.3 (3.5) 95.5 (3.4) 98.7 (1.3) 

Day 28 98.8 (1.3) 88.6 (6.8) 100 (0.0) 91.3 (5.9) 

Bodily Pain 

Day 0 83.5 (4.6)                   82.7 (5.6) 82.7 (5.4) 83.3 (5.2) 

Day 28 83.5 (5.1) 85.2 (5.2) 90.7 (2.6) 82.3 (4.8) 

General Health 

Day 0 87.0 (3.5) 79.1 (5.6) 81.4 (5.8) 80.5 (4.6) 

Day 28 86.0 (3.4) 82.7 (5.1) 82.7 (3.1) 79.5 (3.7) 

 

Mean (SEM), * P < 0.05 vs. Placebo 

 

There were no significant differences in either the categorical or MET scores in any of the 

AT dose groups versus the placebo. 

 

Safety and Tolerability 

Safety and tolerability were assessed through evaluation of adverse events, clinical laboratory 

testing, and vital signs. Of the subjects who completed the study, one reported an adverse event, 

deemed probably relating to the study agent, which included a report of stomach upset and gas 

(1000 mg AT group). Two additional subjects reported adverse events that were deemed not 

related to the study agent, with one report of shingles (500 mg AT group) and one report of a 

laceration on the forearm (placebo group). During the course of the study, 2 subjects were lost to 

follow up and 4 completing subjects had a compliance of <80%, leaving 43 evaluable subjects.  

No subjects were discontinued because of any elevated liver function test, clinically significant 

abnormalities in any other laboratory assessment, or changes in any of the vital sign parameters.  

Additionally, there was also significant improvement in systolic blood pressure in the 250 mg 

AT group versus BL (125.90 ± 3.05 vs. 120.10 ± 2.52 mm Hg, day 0 vs. day 28, respectively, 

p=0.048, [Table 5]).  

 

  Table 5.   Blood Pressure  
 

Category Arm 1: 

250 mg 

Arm 2:  

500 mg 

Arm 3:  

1000 mg  

Arm 4:  

Placebo 

SBP (mm HG) 

Day 0 

             Day 28 

 

125.90 (3.05) 

120.10 (2.52)^ 

 

124.73 (2.75) 

122.73 (2.40) 

 

125.11 (2.82) 

119.00 (2.15)^ 

 

126.75 (3.32) 

125.83 (1.92) 

DBP (mm HG) 

Day 0 

Day 28 

 

76.60 (2.74) 

74.70 (2.58) 

 

78.09 (2.14) 

77.45 (3.14) 

 

79.89 (2.34) 

75.89 (1.80) 

 

78.18 (3.85) 

76.00 (2.75) 
 

  Mean (SEM), ^ P < 0.05 vs. Day 0 

 

In the 1000 mg AT group, there was a significant decrease in systolic blood pressure (125.11  

± 2.82 vs. 119.0  ± 2.15 mm Hg) and a decreasing trend in diastolic (79.89 ±  2.34 vs. 75.89  ± 
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1.80 mm Hg) blood pressure at day 28 versus day 0 (p=0.017, p= 0.067 systolic, diastolic 

respectively). There was a significant difference (p=0.023) in fasting serum blood glucose at Day 

28 in the 250 mg AT group versus placebo (88.50 ± 5.82 vs. 94.91 ± 6.02 mg/dL, 250 mg AT 

and placebo, respectively) and a trend toward significance in the 1000 mg AT group versus 

placebo was observed [Table 6].  
 

  Table 6.  Blood Glucose 
 

Category Arm 1: 

250 mg 

Arm 2:  

500 mg 

Arm 3:  

1000 mg  

Arm 4:  

Placebo 

Serum glucose 

(mg/dL) 

Day 0 

Day 28 

 

 

90.20(8.28) 
88.50(5.82)^ 

 

 

93.09(10.50) 
96.36(7.42) 

 

 

92.18(8.55) 
89.36(6.64) 

  

 

 93.27(7.35)    
 94.91(6.02) 

 

   Mean (SEM), ^ P < 0.05 vs. Day 0  

 

 Laboratory values shown in Table 7.  All subjects tolerated the study agent and no test-

article related changes in clinical laboratories were identified. 

 

Table 7.  Laboratory Values 
 

Category Arm 1: 

250 mg 

Arm 2:  

500 mg 

Arm 3:  

1000 mg  

Arm 4: 

Placebo 

p-value  

250 mg vs. 

placebo* 

p-value  

500 mg vs. 

placebo* 

p-value  

1000 mg vs. 

placebo* 

WBC (ul) Day 0 

WBC (ul) Day 28 

5.75(1.01) 

6.31(1.12) 

5.52 (1.67) 

5.27 (0.51) 

4.97 (1.16) 

5.14 (1.30) 

5.80(1.60) 

5.52(1.31) 

0.934 

0.164 

0.754 

0.580 

0.188 

0.508 

RBC (ul) Day 0 

RBC (ul) Day 28 

5.08 (0.29) 

5.09 (0.25) 

5.12 (0.34) 

5.15 (0.37) 

4.91 (0.28) 

4.83 (0.30) 

5.04 (0.18) 

5.02 (0.20) 

0.732 

0.490 

0.510 

0.338 

0.204 

0.113 

HGB (g/dL) D0 

HGB (g/dL) D28 

16.01 (1.08) 

16.05 (0.96) 

15.76(0.93) 

15.75(1.0) 

15.60(0.61) 

15.35 (0.78) 

15.75 (0.82) 

15.56 (0.63) 

0.553 

0.194 

0.972 

0.618 

0.639 

0.498 

HCT (%) D0 

HCT (%) D28 

46.67(3.27) 

46.65(2.65) 

46.08(2.44) 

46.26(3.02) 

45.03(2.26) 

44.29(2.09) 

45.45(1.93)   

45.53(1.90) 

0.323 

0.292 

0.521 

0.526 

0.651 

0.173 

MCV (fL) D0 

MCV (fL) D28 

91.86(2.79) 

91.72(2.43) 

90.18(4.69) 

90.02(4.46) 

91.85(2.14) 

91.80(2.84) 

90.17(1.51)  

90.76(2.34) 

0.110 

0.380 

0.994 

0.647 

0.054* 

0.374 

Platelet (ul) D0 

Platelet (ul) D28 

198.50(27.35) 

214.10(42.30) 

192.09(35.47) 

174.70(38.74) 

211.82(68.82) 

217.27(63.15) 

203.90(51.47) 

180.11(72.95) 

0.773 

0.219 

0.544 

0.838 

0.770 

0.226 
 

Mean (SEM) *p<0.05 ANOVA 

 

DISCUSSION 

Many studies have demonstrated that both green and black teas have potent anti-inflammatory 

and anti-oxidant capabilities. The aim of this study was to analyze three different dosages of a 

novel green and black tea blend on serum antioxidant parameters and quality of life, and to 

assess the safety and tolerability of the study agent in healthy human male subjects by evaluating 

changes in the subjects’ blood chemistries and vital signs. A panel of testing is beneficial in the 

evaluation of the antioxidant capabilities of an ingredient, because antioxidant compounds may 

operate through multiple mechanisms of action. Moreover, it has been shown that different 

varieties of tea may have different antioxidant capacities [24].  

Our study showed that healthy male subjects demonstrated increased levels of serum FRAP, 

those who took any of the three doses of AT versus the placebo at day 28. This demonstrates that 
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the administration of AT is bioavailable, as shown by the results of serum antioxidants levels. 

Recent studies have also confirmed that both green and black teas are bioavailable and 

consumption favorably impacts markers of oxidative stress including FRAP [29, 30]. A study 

examining the antioxidant capacity of green and black tea extracts recently revealed differences 

in polyphenol content between green tea and black tea extracts respectively [31]. Differences 

FRAP power in a variety of foods and beverages and specifically between both green and black 

tea varieties has also been well established [32]. Our study also showed a concurrent percentage 

change in CAP-e in the 1000 mg AT dose group. CAP-e measures the ability of cells to quench 

free radicals [25]. Given the approximate 18 hour duration between the last dose of the study 

agent and the day 28 blood draw, this result demonstrates that a chronic antioxidant effect was 

achieved with AT supplementation as measured by CAP-e. Taken together, these results 

demonstrate how AT is a potent antioxidant which can improve antioxidant status.   

It is also well known that antioxidant status may be beneficial in the promotion of health and 

possible prevention of a variety of diseases linked to chronic inflammation including 

cardiovascular disease, metabolic diseases, such as diabetes mellitus, and many cancers [26-28].  

In a study involving young Japanese women, total antioxidant capacity was shown to be 

inversely related with elevated serum C reactive protein and antioxidant capacity was strongly 

associated with increased consumption of teas including green, barley and oolong teas [33]. In 

another study of AT, administration of AT was shown to improve lower urinary tract symptoms 

in men. The link between inflammatory changes with the prostate and lower urinary tract 

symptoms has also recently investigated and suggested [34, 35]. Finally, in house ex vivo anti-

oxidant data was confirmed in vivo in the current study at 1000 mg AT daily (data not shown). 

Our study also reported significantly lower systolic blood pressure levels in both the 250 mg 

and 1000 mg AT groups at day 28 versus BL and a trend towards lower diastolic blood pressure 

in the 1000 mg AT group. A number of studies have demonstrated that green tea may help 

modulate blood pressure, possibly through mediation of inflammatory pathways such as NFkB 

[36]. A recent study of green tea in a murine model of vascular inflammation showed that 

administration of epigallocatechin gallate (a component in both green and black teas) led to a 

reduction in circulating chemokines and decreases in blood pressure [36]. Another clinical trial 

of 56 obese subjects with hypertension showed that green tea extract consumption (379 mg daily 

of green tea extract [including 208 mg of EGCG]), significantly decreased both systolic and 

diastolic blood pressure by 4 points each after 3 months of supplementation (145 ± 10 at BL 

versus 141 ± 8 mm Hg at 3 months [p=0.004], and 88 ± 4 versus 84 ± 3 mm Hg [p <0.001], 

systolic and diastolic, respectively) [37-32]. Administration of black tea has also been shown to 

increase pulse wave velocity, decrease augmentation index, and increase flow-mediated dilation 

in healthy subjects [38, 39, 33, and 34].  

Our study also confirmed additional benefits for subjects who consumed AT for 28 days.  

These measures included improved fasting glucose levels and increased energy, as measured by 

a quantitative questionnaire. In our study, subjects in the 250 mg and 1000 mg AT groups versus 

the placebo reported significantly lower fasting serum blood glucose levels after administration 

of the study agent for only 28 days. The benefit of improved serum glucose was detected sooner 

in comparison to another study by Bogdanski et al, which also demonstrated improved serum 

fasting blood glucose levels in subjects treated with green tea extract versus controls after 3 
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months (5.5 ± 0.4 vs 5.0 ± 0.3 mmol/L [p=0.016], BL versus 3 months, respectively) [37, 33]. 

The relationship between green tea, hypertension and insulin sensitivity is currently unclear and 

unknown. However, hypotheses for these relationships include the role of hyperinsulinemia and 

sympathetic nervous system activation that may also be related to obesity related causes of 

hypertension, especially in regard to the renin-angiotensin-aldosterone system in regulating 

blood pressure [40]. Finally, significant improvements in energy were shown in our study, with 

subjects who consumed 1000mg of AT demonstrating significantly improved scores in the 

vitality subscale of the SF-36 questionnaire. To our knowledge, this is the first study showing 

self-reported increases in vitality as a result of supplementation with a blend of green and black 

tea. 

Limitations of the current study include the short intervention period. However, the results 

obtained after only 28 days of supplementation indicate the potency of the study agent and 

warrant further long-term analysis. Strengths of the current study include its multi-dose, 

randomized, double-blind, placebo controlled design and evaluation of antioxidant status using 

several assays.   

 

CONCLUSION 

In conclusion, this study demonstrated that 28 day supplementation with AT improved serum 

antioxidant status, systolic blood pressure, glucose and self-reported energy/vitality. The 

administration of AT up to 1000 mg daily was also safe and well tolerated. 

 

List of abbreviations: 
 

AT  AssuriTEA
®

;  

BID  Twice a day; 

BL  Baseline; 

CAP-e  Cellular antioxidant protection; 

EGCG  Epigallocatechin gallate; 

FRAP Trolox equivalent antioxidant capacity; 

IPAQ  International physical activity questionnaire; 

IRB  Institutional Review Board; 

LUTS  Lower urinary tract symptoms; 

MDA  Malondialdehyde; 

SEM  Standard error of the mean; 

SF-36  Short form 36; 

TEAC  Trolox equivalent antioxidant capacity 

 

®AssuriTEA is a registered Trademark of Kemin Industries, Inc. 

 

Acknowledgements: We thank NIS Laboratories (Klamath Falls, OR) for technical assistance 

on the antioxidant assays. 

 

Funding: This study was funded by Kemin Health, L.C.   



Functional Foods in Health and Disease 2015; 5(10): 350-364            Page 362 of 364 

Competing interests: Kelli Herrlinger-Author was employed by the sponsor company and 

manufacturer of the ingredient AssuriTEA at the time of the clinical trial. However, a third party 

study site conducted the trial on behalf of the sponsoring company. Diana Chirouzes-Author was 

employed by the sponsor  company and manufacturer of the ingredient AssuriTEA at the time of 

the clinical trial. However, a third party study site conducted the trial on behalf of the sponsoring 

company. Michael Ceddia- Author was employed by the sponsor company and manufacturer of 

the ingredient AssuriTEA at the time of the clinical trial. However, a third party study site 

conducted the trial on behalf of the sponsoring company. Jillian Capodice- Author has consulted 

for the sponsor company. Aaron Katz- Author has consulted for the sponsor company 

 

REFERENCES: 
 

1. Bøhn SK, Ward NC, Hodgson JM, Croft KD. Effects of tea and coffee on cardiovascular 

disease risk. Food Funct. 2012;3(6):575-91. 

2. Panagiotakos DB, Lionis C, Zeimbekis A, Gelastopoulou K, Papairakleous N, Das UN, 

Polychronopoulos E. Long-term tea intake is associated with reduced prevalence of (type 

2) diabetes mellitus among elderly people from Mediterranean islands: MEDIS 

epidemiological study. Yonsei Med J. 2009;50(1):31-8.  

3. Connors SK, Chornokur G, Kumar NB. New insights into the mechanisms of green tea 

catechins in the chemoprevention of prostate cancer. Nutr Cancer. 2012;64(1):4-22.  

4. Rajput S, Mandal M. Antitumor promoting potential of selected phytochemicals derived 

from spices: a review. Eur J Cancer Prev. 2012;21(2):205-15. 

5. Sarkar FH, Li Y. Harnessing the fruits of nature for the development of multi-targeted 

cancer therapeutics. Cancer Treat Rev. 2009;35(7):597-607.  

6. Singh BN, Shankar S, Srivastava RK. Green tea catechin, epigallocatechin-3-gallate 

(EGCG): Mechanisms, perspectives and clinical applications. 2011 Dec 15;82(12):1807-

21 

7. Arts MJ, Haenen GR, Wilms LC, Beetstra SA, Heijnen CG, Voss HP, Bast A. Interactions 

between flavonoids and proteins: effect on the total antioxidant capacity. J Agric Food 

Chem. 2002 Feb 27;50(5):1184-7 

8. Stewart AJ, Mullen W, Crozier A. On-line high-performance liquid chromatography 

analysis of the antioxidant activity of phenolic compounds in green and black tea. Mol 

Nutr Food Res. 2005;49(1):52-60. 

9. Luximon-Ramma A, Neergheen VS, Bahorun T, Crozier A, Zbarsky V, Datla KP, Dexter 

DT, Aruoma OI. Assessment of the polyphenolic composition of the organic extracts of 

Mauritian black teas: a potential contributor to their antioxidant functions. Biofactors. 

2006;27(1-4):79-91. 

10. Singh M, Singh R, Bhui K, Tyagi S, Mahmood Z, Shukla Y. Tea polyphenols induce 

apoptosis through mitochondrial pathway and by inhibiting nuclear factor-kappaB and Akt 

activation in human cervical cancer cells. Oncol Res. 2011;19(6):245-57. 

11. Hsu A, Bruno RS, Löhr CV, Taylor AW, Dashwood RH, Bray TM, Ho E. Dietary soy and 

tea mitigate chronic inflammation and prostate cancer via NFκB pathway in the Noble rat 

model. J Nutr Biochem. 2011;22(5):502-10. 



Functional Foods in Health and Disease 2015; 5(10): 350-364            Page 363 of 364 

12. Yang CS, Wang H. Mechanistic issues concerning cancer prevention by tea catechins. 

Mol Nutr Food Res. 2011;55(6):819-31.  

13. Prior RL, Wu X, Schaich K.  Standardized Methods for the Determination of Antioxidant 

Capacity and Phenolics in Foods and Dietary Supplements. J Agric. Food Chem 

2005;53:4290-302. 

1. 14.Miller NJ, Diplock AT, Rice-Evans C, Davies MJ, Gopinathan V, Milner AA. novel 

method for measuring antioxidant capacity and its application to monitoring the 

antioxidant status in premature neonates. Clin. Sci. 1993;84:407-12. 

14. Benzie IFF, Strain JJ.  The Ferric Reducing Ability of Plasma (FRAP) as a Measure of 

‘‘Antioxidant Power’’: The FRAP Assay.  Analytical Biochemistry 1996;239:70–6. 

15. Honzel D, Carter SG, Redman KA, Schauss AG, Endres JR, Jensen GS. Comparison of 

chemical and cell-based antioxidant methods for evaluation of foods and natural products: 

generating multifaceted data by parallel testing using erythrocytes and polymorphonuclear 

cells.  J Agric Food Chem 2008;56:8319-325. 

16. Kang J, Thakali KM, Xie C, Kondo M, Tong Y, Ou B, Jensen GS, Medina MB, Schauss 

AG, Wu X. Bioactivities of açaí (Euterpe precatoria Mart.) fruit pulp, superior antioxidant 

and anti-inflammatory properties to Euterpe oleracea Mart. Food Chemistry 

2012;133:671-77.  

17. Benson KF, Beaman JL, Ou B, Okubena A, Okubena O, Jensen GS.  West African 

Sorghum bicolor Leaf Sheaths Have Anti-Inflammatory and Immune-Modulating 

Properties In Vitro.  J Med Food. 2013;16(3):230-8.  

18. Jensen GS, Redman KA, Benson KF, Carter SG, Mitzner MA, Reeves S, Robinson L.  

Antioxidant bioavailability and rapid immune-modulating effects after consumption of a 

single acute dose of a high-metabolite yeast immunogen: results of a placebo-controlled 

double-blinded crossover pilot study.  J Med Food. 2011;14(9):1002-10.  

19. Beuge JA, Aust SD. Microsomal lipid peroxidation. Methods Enzymol. 1978;52:302–10. 

20. Fan WY, Ogusu K, Kouda K, Nakamura H, Satoh T, Ochi H, Takeuchi H.  Reduced 

oxidative DNA damage by vegetable juice intake: A controlled trial.  J Physiol Anthropol, 

2000;19(6):287-89. 

21. Hays RD, Sherbourne CD, Mazel RM. The RAND 36-Item Health Survey 1.0. Health 

Econ. 1993;2(3):217-27. 

22. Hallal PC and Victora GC. "Reliability and validity of the International Physical Activity 

Questionnaire (IPAQ)." Med Sci Sports Exerc. 2004;36:556-59. 

23. Halliwell B and Gutteridge JMC. Free Radicals Biol. 1995;1321S.Med.18:125–26. 

24. Jensen GS, Ager DM, Redman KA, Mitzner MA, Benson KF, Schauss AG. Pain reduction 

and improvement in range of motion after daily consumption of an Acai (Euterpe oleracea 

Mart.) pulp-fortified polyphenolic-rich fruit and berry juice blend. J Med Food. 

2011;14:702–11. 

25. Islam MA. Cardiovascular effects of green tea catechins: progress and promise. Recent 

Pat Cardiovasc Drug Discov. 2012;7(2):88-99. 

26. Suliburska J, Bogdanski P, Szulinska M, Stepien M, Pupek-Musialik D, Jablecka A. 

Effects of green tea supplementation on elements, total antioxidants, lipids, and glucose 

values in the serum of obese patients. Biol Trace Elem Res. 2012;149(3):315-22. 



Functional Foods in Health and Disease 2015; 5(10): 350-364            Page 364 of 364 

27. Zheng P, Zheng HM, Deng XM, Zhang YD. Green tea consumption and risk of 

esophageal cancer: a meta-analysis of epidemiologic studies. BMC Gastroenterol. 

2012;12(1):165-68. 

28. Panza VS, Wazlawik E, Ricardo Schütz G, Comin L, Hecht KC, da Silva EL. 

Consumption of green tea favorably affects oxidative stress markers in weight-trained 

men. Nutrition. 2008;24(5):433-42.  

29. Leenen R, Roodenburg AJ, Tijburg LB, Wiseman SA. A single dose of tea with or without 

milk increases plasma antioxidant activity in humans. Eur J Clin Nutr. 2000;54(1):87-92. 

30. Enko J1, Gliszczyńska-Świgło A. Influence of the interactions between tea (Camellia 

sinensis) extracts and ascorbic acid on their antioxidant activity: analysis with interaction 

indexes and isobolograms. Food Addit Contam Part A Chem Anal Control Expo Risk 

Assess. 2015;32(8):1234-42.  

31. Pellegrini N, Serafini M, Colombi B, Del Rio D, Salvatore S, Bianchi M, Brighenti F. 

Total antioxidant capacity of plant foods, beverages and oils consumed in Italy assessed 

by three different in vitro assays. J Nutr. 2003 Sep;133(9):2812-9. 

32. Kobayashi S, Murakami K, Sasaki S, Uenishi K, Yamasaki M, Hayabuchi H, Goda T, Oka 

J, Baba K, Ohki K, Watanabe R, Sugiyamama Y. Dietary total antioxidant capacity from 

different assays in relation to serum C-reactive protein among young Japanese women. 

Nutr J. 2012 Oct 30;11:91.  

33. Katz A, Efros M, Kaminetsky J, Herrlinger K, Chirouzes D, Ceddia M. A green and black 

tea extract benefits urological health in men with lower urinary tract symptoms. Ther Adv 

Urol. 2014 Jun;6(3):89-96.  

34. Kim JH, Doo SW, Yang WJ, Song YS, Kwon SS. Association Between High-sensitivity 

C-reactive Protein and Lower Urinary Tract Symptoms in Healthy Korean Populations. 

Urology. 2015 Jul;86(1):139-44.  

35. Babu PV, Si H, Liu D. Epigallocatechin gallate reduces vascular inflammation in db/db 

mice possibly through an NF-κB-mediated mechanism. Mol Nutr Food Res. 

2012;56(9):1424-32. 

36. Bogdanski P, Suliburska J, Szulinska M, Stepien M, Pupek-Musialik D, Jablecka A. 

Green tea extract reduces blood pressure, inflammatory biomarkers, and oxidative stress 

and improves parameters associated with insulin resistance in obese, hypertensive 

patients. Nutr Res. 2012;32(6):421-7. 

37. Jochmann N, Lorenz M, Krosigk Av, Martus P, Böhm V, Baumann G, Stangl K, Stangl 

V. The efficacy of black tea in ameliorating endothelial function is equivalent to that of 

green tea. Br J Nutr. 2008;99(4):863-8. 

38. Vlachopoulos C, Alexopoulos N, Dima I, Aznaouridis K, Andreadou I, Stefanadis C. 

Acute effect of black and green tea on aortic stiffness and wave reflections. J Am Coll 

Nutr. 2006;25(3):216-23.  

39. T.A. Kotchen Obesity-related hypertension: epidemiology, pathophysiology, and clinical 

management. Am J Hypertens, 23 (2010), pp. 1170–1178 


