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ABSTRACT 
 

Aims: The aim of this study is to evaluate the comparison effect of consumption high fat diet with white tea or green tea on post prandial serum triglyceride level. 
Study design: This study was clinical trial, random allocation, cross over and double blind. Methodology: We included twenty-three hypertriglyceridemia 
borderline subjects to completed this study. Each subject got twice treatment, which are consumption high fat diet with white tea or green tea. This treatment 
held in two days with three days for wash out period. Data obtained include subject characteristics, dietary assessment of energy and fat intake, fasting and post 
prandial serum triglyceride levels. Results: The mean age of subject is 32.96 ± 8.04 years with a mean BMI of subject is 26.23 ± 3.62 kg/m2, categorized in 
overweight and obese. Fasting serum triglyceride level didn’t show significantly different (P=.079). The result from post prandial serum triglyceride levels from 
white tea group were significantly lower (231.43 ± 76.49 mg/dL, P=.024) than green tea group (273.61 ± 117.90 mg/dL). Conclusion: Consumption of white tea 
within 30 minutes of brewing time with the same dose, temperature and brewing time in subjects after a high-fat food intake resulted in lower post prandial 
triglyceride levels compared to green tea. 
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INTRODUCTION 
 

The incidence of cardiovascular disease has become a global 
epidemic and causes number one of morbidity and mortality in the 
world as a result of atherosclerosis and thrombosis.1,2The risk of the 
disease reached 80% of the population in countries with low and 
middle income.1,3,4 World Health Organization (WHO) show that in 
2002 there have been 7.22 million people deaths from coronary heart 
disease and is expected to rise up to 11.1 million in 2020. 
3Dyslipidemia is a risk factor in cardiovascular disease that can be 
modified.2 It is characterized by increased levels of Low Density 
Lipoprotein (LDL) or small dense LDL, hypertriglyceridemia, and 
decreased levels of High Density Lipoprotein (HDL).2,5–7The 
prevalence of hypertriglyceridemia in The US according to The 
National Health and Nutrition Examination Survey (NHANES) 
reached 31% from 1999 to 2008.8RisetKesehatanDasar (Riskesdas) 
in 2007 showed that the prevalence of dyslipidemia in Indonesia 
reached 39.8% while the prevalence of deaths from ischemic heart 
disease is 5.1% each year.2,9Procedures for the therapy and 
evaluation of hypertriglyceridemia are necessary because high levels 
of triglyceride may be involved in the development process of 
atherosclerosis.8,10–12 Management of non-medical foremost is to 
implement lifestyle modifications however, studies showed that it is 
not easy to follow a lifestyle in accordance with Therapeutic Lifestyle 
Changes (TLC).11,13According to data from the 
SurveiSosialEkonomiNasional (Susenas) showed that Indonesia food 
intake tend to be high in calories and fat that is increasing from year 
to year.14 Research by Nogaroto et al., showed that the effect of 
consume high fat diet may increase post prandial serum triglyceride 
levels.15 
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Tea is a popular beverage consumed worldwide and become an easy 
way to help lower blood triglyceride levels because it contains 
epigallocatechin-3-gallate (EGCG) which can inhibit fat absorption 
with minimal side effect.16–20 Some studies showed that EGCG in tea 
can decreased the levels of serum cholesterol and triglyceride and 
more effective on lowering micellar solubility and interfere with the 
absorption on micelles in the gut.21,22The studies of catechins in green 
tea showed that it can against postprandial serum triglyceride levels, 
lower total cholesterol and LDL cholesterol, but do not have 
significant effects on HDL.18,20–26 Catechin levels are generally 
equivalent to 30-40% of the dry weight of green tea with EGCG 
content of approximately 59% of the total catechin.18,25White tea is 
made from Camellia sinensisyoung shoots (lead buds that are 
covered with downy and white hair) without a fermentation process 
and protected from sunlight to avoid polyphenol 
degradation.27,28 White tea contains polyphenols that did not 
experience oxidation and destruction in processing. This causes the 
amount of gallic acid, theobromine, epigallocatechin (EGC), caffeine, 
EGCG, and epicatechin-3-gallate (ECG) are higher and stronger 
polyphenol activity which is estimated to have more health effects 
than green tea.25,29–31Research by Anderson on white tea and green 
tea catechins showed that the highest levels were found in water 
temperature 95-100oC with a brewing time of at least 10 minutes. 
Catechin levels seemed to slightly decreased by 3% within a 
maximum of 24 hours.30,31The result from research on the effect of 
catechins in tea to decrease serum triglyceride levels still have not 
been clearly. The study by Sohleet al.32showed that white tea extracts 
in human adipocytes stimulate lipolysis and inhibit adipogenesis at 
the same time. Other studies also showed that the levels of some 
types of white tea catechins are higher than other teas. Currently 
there is no research on the effect of white tea catechins and green 
tea against postprandial serum triglyceride levels after eating high fat 
diets. The subject of this study conducted on borderline 



hypertriglyceridemia must be 20-64 years old based on the 
redistribution of fat is associated with the risk of coronary artery 
disease.33,34 
 

METHODOLOGY 
 
Subjects and study design 
 
Subjects in this study are 23 people who met the study criteria 
(medical history, anthropometric examination, blood pressure, and 
fasting triglyceride levels examinations). The double-blind randomized 
allocation to the 23 subjects was then divided into two groups, which 
are the control group and the treatment group. The treatment group 
was given a high fat diet along with 7.5 grams of white tea in 200 ml 
water with temperature of 95-100oC and brewing for 10 minutes were 
consumed within 30 minutes of brewing time.30,31 The control group 
was given high fat diet along with 7.5 grams of green tea in 200 ml 
water with temperature of 95-100oC and brewing for 10 minutes were 
consumed within 30 minutes of brewing time. Each subject got twice 
treatment with wash out period for at least 3 days. 
 
Data collection 
 
Characteristic data including age, gender, body mass index (BMI), 
and BMI classification. In order to determine the BMI of the subjects, 
body weight and height were measured using weight scale Secawith 
accuracy 0.1 kg and microtoise stature meter, respectively. The 
calorieandfatin takes of each subject was evaluated using food record 
3 x 24 hours (two working day and Saturday/Sunday). Blood 
examination was performed to measure fasting serum triglyceride and 
4-hours postprandial level. Enzymaticcolorimetrictest glycerol-3-
phosphate-oxidase (GPO) was used for serum triglyceride test.  
 
Statistical analysis 
 
Data were analyzed using the program Statistical Package for Social 
Science (SPSS version 20). Analysis of energy and fat intake data is 
done using the Nutrisurvey program in 2007. The normality of data 
distributions was analyzed using the Shapiro-Wilk test. The difference 
in triglyceride levels and the difference change in triglyceride levels of 
pre-treatment and post-treatment groups compared to green tea and 
white tea were analyzed by paired t-test if data distribution is normal, 
if not it used the Wilcoxon test. 
 

RESULTS AND DISCUSSION 
 
Subject characteristics 
 
In Table 1. showed the characteristics of research subjects. The 
mean age of the study subjects was 32.96 ± 8.04 years with 82.6% of 
the subjects were male. The mean BMI of the study subjects was 
26.23 ± 3.62 kg/m2 with 52.2% classified as obesity 1 and 21.7% 
classified as overweight. 
 

Table 1. Characteristics of research subjects by age, sex, BMI, 
and BMI classification 

 

Variable n (%) Mean (��± SD) 

Age (year) 
Gender (n) 
       Male  
       Female  
BMI (kg/m2) 
BMI classification (n) 
- Underweight  

 
 
19 (82.6) 
4 (17.4) 
 
 
0 (0) 

32.96 ± 8.04 
 
 
 
26.23 ± 3.62 

- Normal  
- Overweight 
- Obesity I 
- Obesity II 

4 (17.4) 
5 (21.7) 
12 (52.2) 
2 (8.7) 
 

 

The youngest and oldest subject in this study was 21 and 50 years. 
At that age range, generally a trend towards changes in body 
composition, which is caused by a positive energy balance. This 
condition is characterized by weight gain, increase in adipocyte 
tissue, decreased muscle mass, as well as the redistribution of fat to 
the intra-abdominal and central regions, thereby increasing the risk of 
dyslipidemia and cardiovascular diseases.31,33 Therefore, in that age 
range is the right time to undertake health promotion to prevent a 
variety of chronic diseases, including cardiovascular diseases. NCEP 
recommend a blood lipid profile in healthy adults from the age of 20 
years.6Most of the subjects (82,6%) in this study were male. The 
study by Wang et al.34 showed that gender differences influence lipid 
metabolism and lipid profile levels in the plasma because of the 
effects of sex hormones. Levels of lipid profile, especially in 
premenopausal women showed a specific result with the tendency to 
value higher HDL and the value of LDL and TG-VLDL lower because 
the speed of clearance TG-VLDL higher and lower secretion of apo 
B-100. In contrast to men, the same study showed that most male 
subjects had borderline serum triglyceride levels. It concluded that 
women have a lipid profile proatherogeniclower than men. Male 
gender became one of the major risk factors for ischemic heart 
disease and hypertriglyceridemia because adult men have 
cardiovascular disease risk factors that appear earlier than 
women.31The mean BMI of subjects was 26.23 ± 3.62 kg/m2 to 52.2% 
of the subjects classified as obesity 1 and 21.7% classified as 
overweight. this is appropriate with the data by Riskesdas in 2013 the 
prevalence of overweight and obesity in Indonesia are respectively 
13.5% and 15.4%.35American Heart Association (AHA) in 2004 shows 
that there has been an increase in the prevalence of overweight and 
obesity in developing countries, starting at the young 
age.3,14International Burden of Disease Network (IBDN) shows data 
on the prevalence of overweight and obesity in adult individuals, each 
of 1 billion and 200 million worldwide. IBDN also mentioned that the 
prevalence of cardiovascular disease in the world reached 21%, 
particularly in individuals with a BMI above 21 kg/m2.3A study by 
Wong and Levy shows there is a correlation factor improvement in 
the risk of cardiovascular disease at plasma lipid levels and in 
overweight subjects.36Another study also showed there is an increase 
in risk factors for cardiovascular disease and stroke, on the subject of 
overweight and obesity.37 Obesity is a strong predictor of worsening 
lipid metabolism, there is a significant positive correlation between 
obese subjects with elevated levels of triglyceride.15Epidemiological 
studies show that overweight and obesity is one of the leading causes 
of death in global. WHO has predicted an increase of 11.1 million 
deaths caused by cardiovascular disease in patients with overweight 
and obesity in 2020.3 
 
Energy and fat intake 
 
Total energy intake and fat intake in this study obtained through 
methods of food records during 3 x 24 hours. Table 2. showed the 
mean total energy intake of the subjects in this study was 1653.16 ± 
317.66 kcal/day, while the subject of fat intake amounted to 64.13 
(43.50 to 148.97) g/day with a proportion of 34.67 (30.00 to 46.00)%. 
 

Table 2. The mean total energy intake and fat 
 

Variable Mean ± SD Median (min – max) 

Totalenergy (kkal/day) 1653.16 ± 317.66 
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Fat (g/day)  64.13 (43.50 – 148.97) 

Fat (% total calories)  34.67 (30.00 – 46.00) 

 

The percentage of fat intake is according to the data by Riskesdas in 
2010 about the large average fat consumption in Jakarta, which has 
exceeded 30% of total food intake.38 Fat intake in this study also 
demonstrates a value that is greater than the number of fat intake 
recommendations for Indonesia according to the general guidelines of 
balanced nutrition (PUGS), amounting to 25% of total daily energy. 
WHO in 2003 also suggest that fat consumption is not more than 30 
percent of the recommended guideline range is 15-30% of the total 
energy daily. The recommendations are caused by the composition 
and amount of fat consumed will determine body composition and fat 
components in the blood that contribute to disorders of lipid profile.13 
 
Serum triglyceride levels before and after treatment 
 
Table 3.showed there is no difference in fasting triglyceride levels 
among groups of research subjects given white tea and green tea. 
Test results triglyceride levels 4 hours postprandial (4-hours PP) 
showed that in the group given white tea showed elevated levels of 
triglycerides were significantly lower (231.43 ± 76.49 mg/dL, P= .024) 
compared with the group given green tea (273.61 ± 117.90 mg/dL). 
 

Table 3. Differences in fasting triglyceride levels and 4-hours 
post-prandial between the two groups 

 

Time TG level P 

White tea (mg/dL) Green tea (mg/dL) 
 

Fasting 144.91 ± 52.32 166.65 ± 53.81 .079 

4-hours PP 231.43 ± 76.49 273.61 ± 117.90 .024 
 

 
All subjects involved in this study had border line fasting triglyceride 
levels (150-199 mg/dL). Furthermore, each subject were given twice 
treatment, the provision highfat diet eaten with green tea or white tea, 
then given the lag time between the washout the treatment for at least 
3 days, based on the time it takes catechins from green tea and white 
tea for excretion and returned to baseline levels within 24-72 hours.39  

Before being given treatment, each subject was required to fast for 12 
hours. This is consistent with the recommendations of the NCEP 
stating that the levels in the blood lipid profile will be back down to 
baseline and stable after fasting for 8-12 hours. Fastingis also 
expected to reduce the variability of blood triglyceride levels caused 
by food.The resultsoftheexaminationofthefastingtriglyceride levels can 
be used to assess risk factors for cardiovasculardisease are 
morestable.6,40 The result showed that there was no difference in 
mean fasting triglyceride levels in both groups. Triple-crossover RCT 
study by Unnoet al., on a high fat diet along with green tea also 
showed no differences between the mean results of a fasting 
triglyceride levels in all three groups were studied.23 The subsequent 
examination was performed 4 hours after administration of a high-fat 
diet along with green tea or white tea. The time required by 
triglycerides to begin entering the plasma flow in the form of 
chylomicronsnasens is 1-2 hours after a meal, while the time it takes 
to reach the peak value of the triglyceridestillvary, whichisbetween 3-
8 hours.15Another study conducted by Unnoet al.,23 showed that tea 
catechins time required to reach the highest levels in plasma is 
between 1.3 to 2.7 hours. The catechin levels will be settled and only 
a maximum decrease of 3% in the 24 hours.30 Postprandial 
triglyceride levels at 3 and 4 hours show better markers to indicate a 
positive relationship between increased atherogenic risk factors with 
cardiovascular disease prediction in the future compared to the levels 
of fasting triglycerides. It is the underlying timing checks on the 

postprandial triglyceride at four hours. The value of postprandial 
triglyceride level is individual and varies between subjects.Until now, 
research that aims to see the effects of white tea catechins inhibit the 
absorption of fat from high-fat foods has never been done. The 
results of this study indicate that elevated levels of triglycerides in the 
group drinking white tea (231.43 ± 76.49 mg/dL) were less significant 
(P=.024), compared with those who drank green tea (273.61 ± 
117.90 mg/dL).This is presumably because the amount of content of 
EGCG, EGC, gallic acid, ECG, the bromine, and caffeine in white tea 
is higher than that found in green tea. As is known compared to other 
teas, white tea manufacturing process do the most natural, does not 
oxidize, and crushes.25,29 The content of EGCG has been shown to 
inhibit fat absorption portion. Research by Ikeda et al.21 show the 
mechanism of EGCG in reducing elevated triglyceride levels in serum 
by inhibiting pancreatic lipase and slowing the absorption of 
triglycerides into the lymphatics. Research by Ikeda et al.20 also 
shows the mechanisms of catechins in increasing the diameter of the 
micelles and reducing the surface area so that the absorption of 
triglycerides can be inhibited. Another mechanism is thought to affect 
the inhibitory effect of section galloyl group and EGCG polymer 
structure that can bind pancreatic lipase thus hindering the 
effectiveness of these enzymes in digesting fatty foods and leading to 
absorption of micelles inhibited or decreased. 
 

Table4. showed delta fasting triglyceride levels and 4-hours post-
prandial group smaller white tea (77 (25–326)) mg/dL) than green tea 
group (90 (17–329)mg/dL), although is not significant. 
 
Table 4. Delta fasting triglyceride levels and 4-hours post-
prandial between groups  
 

 
Variable 

4-hours PP P 

White tea (mg/dL) Green tea (mg/dL) 
 

Delta TG level 77 (25 – 326) 90 (17 – 329) .681 
 

 

Further analysis of the delta changes in triglyceride levels, shows that 
the delta changes in levels of triglycerides in the group of white tea 
are smaller than the green tea group, although not significantly. It is 
thought to relate to the results of laboratory tests white tea EGCG 
levels in this study, which are slightly higher than green tea. EGCG 
examination results are consistent with studies of Santana-Rios et 
al.29 which showed white tea EGCG is slightly higher than green tea. 
Factors suspected to affect the levels of EGCG are differences in the 
varieties of tea, the age when the leaves are picked, the weather, the 
treatment horticulture, climate, soil conditions where grown teas, 
geographical location, and processing methods. Levels of EGCG in 
white tea which is slightly higher than green tea cause the inhibitory 
effect of higher fat but not significantly different. 

 

CONCLUSION 
 
Consumption of white tea within 30 minutes of brewing time with the 
same dose, temperature and brewing time in subjects after a high-fat 
food intake resulted in lower post prandial triglyceride levels 
compared to green tea.  
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