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Abstract
Background and objective
Butter coffee drinks, mainly a form of a saturated fat diet, are widely accepted as a "healthy energy-boosting
drink", especially in the young and healthy military population. The objective of our study was to determine
the effects of medium-chain triglyceride (MCT) oil and butter on lipid profile, especially apolipoprotein B
(ApoB), low-density lipoprotein (LDL)-cholesterol (LDL-C), high-density lipoprotein (HDL)-cholesterol
(HDL-C), and other risk factors for coronary heart disease, such as BMI, BP, fasting blood glucose, HbA1c,
and high-sensitivity C-reactive protein (hs-CRP) levels in healthy adults.

Materials and methods
We conducted a prospective study of 60 subjects who were randomized to one of the two following regimens:
(1) coffee or (2) coffee with butter plus MCT oil combination. The primary outcome was the effect on ApoB.
Secondary outcomes were as follows: non-HDL-C, LDL-C, triglycerides, BP, waist circumference, fasting
blood glucose, and HbA1c. These parameters were evaluated at the baseline and after 12 weeks. The Mann-
Whitney U test was utilized for analysis of the results.

Results
While 60 subjects were recruited for the study, only 41 completed it, meeting the minimum required sample
size (17 per group) necessary to achieve the desired effect size: 21 males (nine in the control group and 12 in
the experimental group) and 20 females (10 in each group). Anthropometric measures were similar between
the two groups at baseline, and so were age and BMI (average age: 33.00 ± 5.84 years among controls and

30.86 ± 6.14 years in the experimental group; BMI: 27.35 ± 4.63 kg/m2 vs. 25.74 ± 2.70 kg/m2). The pulse rate
was 69.35 ± 10.98 in the control vs. 70.68 ± 10.32 bpm in the experimental group. The waist size was also
similar in both groups. Baseline lab findings were as follows: ApoB: 89.85 ± 17.52 (control), 81.60 ±
12.84 mg/dL (experimental); hs-CRP: 0.18 ± 0.27 (control), 0.17 ± 0.27 mg/L (experimental); LDL-C 113.65
±23.71 (control), 106.50 ± 18.99 mg/dL (experimental); HDL-C 57.35 ± 14.63 (control), 62.41 ± 16.15 mg/dL
(experimental); and triglycerides: 76.00 ± 31.30 (control), 56.77 ± 14.77 mg/dL (experimental), and these
values were similar. The values after 12 weeks of intervention were as follows: BMI: 27.37 ± 5.24 (control),
26.36 ± 3.55 (experimental); pulse rate: 78.88 ± 14.00 (control), 74.20 ± 11.90 bpm (experimental); ApoB 87.1
± 17.38 (control), 85.7 ±20.59 mg/dL (experimental); hs-CRP 0.26 ± 0.22 (control), 0.15 ± 0.14 mg/L
(experimental); LDL-C 111.59 ± 20.35 (control), 114.10 ± 26.99 mg/dL (experimental); HDL-C 57.71 ±
12.93 (control), 64.85 ± 13.32 mg/dL (experimental); and triglycerides: 74.71 ± 25.39 (control), 60.80 ± 15.77
mg/dL (experimental).

Conclusion
At a significance level of 5%, there was no difference between the two groups, either at the baseline or at 12
weeks of intervention. Based on our findings, adding MCT oil and butter to coffee may be safe. However,
further studies with larger sample sizes and longer duration are needed to validate our findings.

Categories: Endocrinology/Diabetes/Metabolism, Nutrition, Cardiology
Keywords: coffee energy drinks, clarified butter, lipids, coffee, mct oil

Introduction
While high saturated fat consumption has been traditionally associated with adverse cardiovascular
outcomes, recent data do not suggest a clearly defined direct link between the two [1-3]. Due to its alleged
health benefits, there has been renewed interest in consuming organic grass-fed cow butter and
supplementation with medium-chain triglyceride (MCT) oils or coconut oils (the main source of MCTs),
especially as part of butter coffee drinks. The advocates of high-fat diets in the health and wellness
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communities have pioneered this movement. The reported benefits of butter coffee drinks include satiety
with weight loss, increased energy, improved mental function, and cardiometabolic improvements of
lipoproteins, inflammation, and insulin sensitivity. This saturated fatty acid (SFA) diet contrasts with many
mainstream federal health and medical dietary recommendations, including professional medical
organizations and the Federal Food and Drug Administration [4,5]. However, evidence suggests that
replacing long-chain SFAs and carbohydrates with sources of dietary fat such as monounsaturated fats
(MUFAs), polyunsaturated fats (PUFAs), and MCT SFAs, have relatively favorable effects on lipoprotein and
cardiovascular disease (CVD) outcomes [6,7].

Butter is comprised of a large proportion of long-chain SFA including 31% palmitic acid, 12% myristic acid,
and 11% stearic acid. Palmitic and myristic acids have greater hypercholesterolemic effects than stearic acids
[8]. In previous studies, butter consumption has been associated with an increase in serum low-density
lipoprotein (LDL) concentration [9]. LDL and apolipoprotein B (ApoB)-containing lipoproteins are
unequivocally the principal risk factors for the development of atherosclerotic cardiovascular disease
(ASCVD) and are influenced by many other cardiometabolic factors [10]. Therefore, reducing the levels of
LDL, non-high-density lipoprotein (HDL), and ApoB is recommended based on individuals' ASCVD risk
[11,12]. MCTs are straight-chain SFAs that have a chain length of 6-12 carbon atoms [5]. MCT oil, produced
by the fractionation of coconut oil, contains mostly caprylic and capric acids. Evidence supports the
potential advantages of MCT oil over other isocaloric fatty acid sources and carbohydrates for improving
appetite, thermogenesis, and weight loss [13-15]. 

‘‘Bulletproof coffee’’ is a combination of black coffee and grass-fed butter with caprylic acid (brain octane
oil) and is widely promoted as a ‘‘healthy’’ energy-boosting beverage that leads to improved concentration
and weight loss. The common ingredients of ‘Bulletproof coffee include two tablespoons of unsalted grass-
fed butter, and one tablespoon of brain octane oil mixed with one to two cups of branded ‘‘Bulletproof
Upgraded Coffee”. This has become a popular drink among US military personnel. In line with the health
effects of coffee, the trending beverage "Bulletproof coffee" [16] has gained the attention of the lay press. In
summary, Bulletproof coffee is generally a mixture of coffee, pasture organic butter, and coconut oil.
Occasionally, MCTs (as the only fat source) are frequently added to coffee. However, its effects have not been
thoroughly investigated.

In this study, we evaluated the effects of adding butter and/or MCT oil ("Bulletproof coffee") to the baseline
diet of healthy adults to determine whether this trend has any adverse effects. We used MCT oil instead of
brain octane oil.

Materials And Methods
MCT oil and Kerrygold® butter were obtained from Nestle Health Science ( nestlenutritionstore.com) and
Igourmet (opensky.com), respectively. In this study, we used MCT oil from Nestle Health Science in place of
brain octane oil since we could not purchase brain octane oil from a reliable manufacturing company. The
dietary composition of the control and experimental subjects was assessed by a recall diary closely
monitored by a nutritionist. The diet composition - carbohydrate 50-60%, fat 25-30%, and protein 15-20% -
were similar in both groups during the study period. Additionally, the study subjects were instructed to
maintain a consistent dietary regimen four weeks before the initiation of the study and to continue
restricted dietary regimens throughout the study.

All laboratory tests were performed at our medical center or Lab CorpTM (Burlington, NC). This prospective
randomized study included 60 participants. The participants were randomized via computer-generated
random number listings to receive one of two different dietary treatment regimens (Figure 1). Group 1 was
given coffee with <50 kcal of creamer and/or sweetener vs. Group 2 was given coffee with Kerrygold® butter
from grass-fed cows (two tablespoons added daily, equaling 22 g fat) + MCT oil (two tablespoons added
daily, equaling 28 g fat). This was added to their baseline diets via coffee as a vehicle. The doses of butter
and MCT oil were gradually titrated (one tablespoon of butter + one tablespoon of MCT for five days, two
tablespoons of butter + one tablespoon of MCT for five days, and finally, two tablespoons of butter + two
tablespoons of MCT oil divided into three potions and added to coffee for 12 weeks. Subjects in the control
group (Group 1) continued to have coffee with <50 kcal of creamer and/or sweetener for a similar period.
Both control and experimental group subjects consumed plain coffee or coffee with butter + MCT oil on
three occasions: 0700-0900, 1100-1300, and 1600-1700 hours daily respectively for 12 weeks.
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FIGURE 1: The randomization process
The study subjects were randomized via a computer-generated random number of listings to receive one of two
different treatment regimens. Sixty participants were recruited for the study, and 41 participants (19 in the control
group and 22 in the experimental group) completed the study. Group 1 (control) was given coffee with <50 kcal of
creamer and/or sweetener. Group 2 (experimental) was given coffee with Kerrygold® butter and MCT oil. The
study period lasted for a total of 12 weeks

MCT: medium-chain triglyceride

All participants (control group and experimental group) underwent laboratory tests in the fasting state at
baseline and after 12 weeks of treatment. The laboratory tests included fasting lipids with ApoB, thyroid-
stimulating hormone (TSH), comprehensive metabolic panel (CMP), fasting glucose, HbA1c, and high-
sensitivity C-reactive protein (hs-CRP). 

The Mann-Whitney U-test was used to compare the results at the baseline and after 12 weeks post-
treatment. Participants underwent a clinical evaluation comprising a focused history of dietary intake and a
review of current medications (over-the-counter medications, supplements, and vitamins), and
anthropometric measurements [height (cm), body weight (kg), and waist circumference (cm)].

Inclusion criteria
Age between 18-45 years; serum levels of LDL-cholesterol (LDL-C) <160 mg/dL, non-HDL-cholesterol (HDL-
C) <190 mg/dL, and ApoB <120 mg/dL; and willingness to drink three to four cups of regular caffeinated
coffee daily.

Exclusion criteria
BMI over 30 or <20 kg/m2; waist circumference >102 (males) or 88 cm (females); triglycerides >150 mg/dL;
hypertension (systolic blood pressure >150 mmHg, diastolic blood pressure >90 mmHg, or on treatment for
hypertension); chronic liver disease (clinical history or a history of serum AST or ALT >3 times the upper
limit of normal); renal disease (GFR <60 ml/min or history of nephritic syndrome); impaired glucose
metabolism (HbA1c ≥5.7%, fasting blood glucose ≥100 mg/dL, or two-hour OGTT blood glucose ≥140-199
mg/dL); malignancy; known malabsorption disorder such as inflammatory bowel disease, celiac disease,
cystic fibrosis, history of gastric bypass; hypothyroidism per lab evaluation at baseline; pregnancy; PCOS or
irregular menstrual periods; on medications such as glucocorticoids, immunosuppressants (cyclosporine,
sirolimus, etc.), tamoxifen, androgens, antipsychotics, hydrochlorothiazide, retinoids, beta-blockers, statins,
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bile-acid sequestrants, niacin, fibrates, ezetimibe, high dose fish oil (>1 g/day EPA + DHA or DHA), or any
other supplements/pharmacologic agents known to alter lipoproteins (if on hormonal contraceptives, lipid
panel must be stable over the past 12-24 months); Cushing’s syndrome per medical history or clinical
suspicion; HIV per medical history; chronic inflammatory disorders, including but not limited to, systemic
lupus erythematosus, rheumatoid arthritis, inflammatory bowel disease; history of tobacco use in the last 12
months (cigarettes, e-cigarettes, chewing tobacco, cigars, and pipes); history of marijuana use in the last 12
months; active intentional weight loss of more than 5% over the past three months.

The inclusion and exclusion criteria are presented in Table 1.

Exclusion criteria Inclusion criteria

BMI over >30 kg/m2 or <20 kg/m2; waist circumference >102 cm (males) or 88 cm (females)
Age between 18-45
years

Serum triglycerides >150 mg/dL

Serum levels of LDL-
cholesterol <160 mg/dL,
non-HDL-cholesterol
<190 mg/dL, and apo B
<120 mg/dL

Hypertension (systolic blood pressure >150, diastolic blood pressure >90, or treatment for hypertension)
Willingness to drink 3-4
cups of regular
caffeinated coffee daily

Chronic liver disease (clinical history or a history of serum AST or ALT >3 times the upper limit of normal)  

Renal disease (GFR <60 ml/min or a history of nephritic syndrome)  

Impaired glucose metabolism (HbA1c ≥5.7, fasting blood glucose ≥100 mg/dL, or 2-hour OGTT blood glucose
≥140-199 mg/dL)

 

Malignancy  

Known malabsorption disorders including inflammatory bowel disease, celiac disease, cystic fibrosis, or a
history of gastric bypass

 

Hypothyroidism per lab evaluation at baseline  

Pregnancy  

Polycystic ovary syndrome or irregular menstrual periods  

On medications such as glucocorticoids, immunosuppressants (cyclosporine, sirolimus, etc.), tamoxifen,
androgens, antipsychotics, hydrochlorothiazide, retinoids, beta-blockers, statins, bile-acid sequestrants, niacin,
fibrates, ezetimibe, high dose fish oil (>1 g/day EPA + DHA or DHA), or any other supplements/ pharmacologic
agents known to alter lipoproteins (if on hormonal contraceptives, serum lipid panel must be stable over the
past 12-24 months)

 

Cushing’s syndrome per medical history or clinical suspicion  

HIV per medical history  

Chronic inflammatory disorders, including but not limited to systemic lupus erythematosus, rheumatoid arthritis,
inflammatory bowel disease

 

History of tobacco use within the previous 12 months (cigarettes, e-cigarettes, chewing tobacco, cigars, and
pipes)

 

History of marijuana use within the previous 12 months  

Active intentional weight loss of more than 5% over the past 3 months  

TABLE 1: Inclusion and exclusion criteria details
ALT: alanine transaminase; AST: aspartate aminotransferase; BMI: body mass index; DHA: docosahexaenoic acid; EPA: eicosapentaenoic acid;
GFR: glomerular filtration rate; HDL-C: high-density lipoprotein cholesterol; HIV: human immunodeficiency virus; LDL-C: low-density lipoprotein
cholesterol; OGTT: oral glucose tolerance test
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In total, 60 participants were recruited for the study, 41 of whom completed the study. The groups included
22 participants (10 females and 12 males) in the butter and MCT oil groups, and 19 (10 females and nine
males) in the plain coffee group. The study protocol was approved by our institutional review board.
Informed consent was obtained from all study subjects.

Results
A total of 60 participants were recruited (Figure 1) for the study; 41 participants (19 in the control group and
22 in the experimental group) completed the study. This study met the minimum sample size (17
participants per group) necessary to detect the desired effect. The control group consisted of nine males and

10 females. In this group, the mean age was 33.00 ± 5.84 years and the baseline BMI was 27.35 ± 4.63 kg/m2.
The experimental group included 12 males and 10 females.

Anthropometric measures were similar between the two groups at baseline. Age and BMI were similar
between the control and experimental groups (average age: 33.00 ± 5.84 years in the control and 30.86 ± 6.14

years in the experimental group; BMI: 27.35 ± 4.63 kg/m2 in the control group vs. 25.74 ± 2.70 kg/m2 in the
experimental group). The pulse rate was 69.35 ± 10.98 beats per minute in the control vs. 70.68 ± 10.32 bpm
in the experimental group. Baseline lab findings were as follows: ApoB: 89.85 ± 17.52 mg/dL (control), 81.60
± 12.84 (experimental); hs-CRP: 0.18 ± 0.27 mg/L (control), 0.17 ± 0.27 mg/L (experimental); LDL-
cholesterol: 113.65 ± 23.71 mg/dL (control), 106.50 ± 18.99 mg/dL (experimental); HDL-cholesterol: 57.35 ±
14.63 mg/dL (control), 62.41 ± 16.15 mg/dL (experimental); and triglycerides: 76.00 ± 31.30 mg/dL (control),
56.77 ± 14.77 mg/dL (experimental).

The findings at 12 weeks after intervention were as follows: BMI: 27.37 ± 5.24 kg/m2 (control), 26.36 ±
3.55 kg/m2 (experimental); pulse rate: 78.88 ± 14.00 bpm (control), 74.20 ± 11.90 bpm (experimental); ApoB:
87.1 ± 17.38 mg/dL (control), 85.7 ± 20.59 mg/dL (experimental); hs-CRP: 0.26 ± 0.22 mg/L (control), 0.15 ±
0.14 mg/L (experimental); LDL-cholesterol: 111.59 ± 20.35 mg/dL (control), 114.10 ± 26.99 mg/dL
(experimental); HDL-cholesterol: 57.71 ± 12.93 mg/dL (control), 64.85 ± 13.32 mg/dL (experimental); and
triglycerides: 74.71 ± 25.39 mg/dL (control), 60.80 ± 15.77 mg/dL (experimental) (Table 2).

Variable
Baseline (control),
mean ± SD

Baseline (experimental),
mean ± SD

12-week (control),
mean ± SD

12-week (experimental),
mean ± SD

Age (years) 33.00 ± 5.84 30.86 ± 6.14 N/A N/A

Height (cm) 174.42 ± 7.83 170.83 ± 10.95 174.42 ± 7.83 170.83 ± 10.95

Weight (kg) 82.91 ± 17.68 74.21 ± 12.47 82.18 ± 18.92 76.10 ± 13.99

Waist (cm) 87.99 ± 13.93 81.01 ± 7.22 86.69 ± 9.36 83.23 ± 8.97

BMI (kg/m2) 27.35 ± 4.63 25.74 ± 2.70 27.37 ± 5.24 26.36 ± 3.55

Pulse (bpm) 69.35 ± 10.98 70.68 ± 10.32 78.88 ± 14.00 74.20 ± 11.90

Systolic blood pressure
(mmHg)

121.65 ± 12.29 113.77 ± 12.04 115.00 ± 14.44 113.25 ± 10.70

Diastolic blood pressure
(mmHg)

74.85 ± 6.97 70.86 ± 11.78 72.76 ± 9.13 68.25 ± 9.70

TABLE 2: Anthropometric values and vital signs in controls (n=19) and experimental subjects
(n=22) at baseline and after 12 weeks of intervention
There were no differences in age, BMI, pulse rate, and blood pressure between the two groups both under basal conditions and after 12 weeks of
intervention (>0.05). The Mann-Whitney U test was used to compare the results

BMI: body mass index; SD: standard deviation

Table 3 shows a comparative analysis of serum levels of glucose, HbA1c, TSH, lipid hs-CRP, and ApoB
between the control and experimental groups at baseline after 12 weeks. The serum glucose values were
similar at baseline (89.45 ± 7.51 mg/dL) and at the end of 12 weeks (91.19 ± 9.82 mg/dL) in the control
group. There was also no difference in the mean glucose values between baseline and at 12 weeks (88.55 ±
7.42 vs. 87.05 ± 6.13 mg/dL) in the experimental group. The serum TSH levels remained unchanged in both
groups at baseline and the end of the 12 weeks. The serum cholesterol and triglyceride levels were also
similar in both groups at baseline and at 12 weeks (Figures 2-3). The baseline serum HDL level in the control
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group was 57.35 ± 14.63 mg/dL at baseline and there was no significant change in HDL levels in this group at
the end of 12 weeks (62.41 ± 16.15 mg/dL). The baseline HDL level in the experimental group was 57.71 ±
12.93 and the value was 64.85 ± 13.52 at the end of 12 weeks (not statistically significant). There were no
changes in serum LDL, non-HDL, total cholesterol/HDL ratio, or ApoB levels between basal state and post-
12 weeks in both control and experimental subjects (Figures 2-3). As for the serum hs-CRP level, it was 0.18 ±
0.27 mg/L in the control group at baseline and there was no change in these values at the end of 12 weeks
(0.17 ± 0.27 mg/dL). In the experimental group, serum hs-CRP level also remained unchanged after 12 weeks
of butter coffee therapy (Table 3).

Variable
Baseline (control),
mean ± SD

Baseline (experimental),
mean ± SD

12-week (control),
mean ± SD

12-week (experimental),
mean ± SD

Glucose (mg/dL) 89.45 ± 7.51 88.55 ± 7.42 91.19 ± 9.82 87.05 ± 6.13

HbA1c (%) 5.20 ± 0.27 5.03 ± 0.27 5.25 ± 0.30 5.18 ± .27

TSH (mIU/L) 2.18 ± 0.84 2.01 ± 0.85 1.89 ± 0.69 2.10 ± 1.08

Total cholesterol
(mg/dL)

180.12 ± 26.29 174.82 ± 1.97 178.24 ± 22.97 183.20 ± 28.73

Triglyceride (mg/dL) 76.00 ± 31.30 56.77 ± 14.77 74.71 ± 25.39 60.80 ± 15.77

HDL-C (mg/dL) 57.35 ± 14.63 62.41 ± 16.15 57.71 ± 12.93 64.85 ± 13.32

LDL-C direct
(mg/dL)

113.65 ± 23.71 106.50 ± 18.99 111.59 ± 20.35 114.10 ± 26.99

non-HDL-C (mg/dL) 120.20 ± 30.67 112.50 ± 25.51 120.53 ± 23.62 118.30 ± 29.54

Total
cholesterol/HDL
ratio

3.31 ± 0.82 3.25 ± 2.36 3.22 ± 0.77 2.93 ± 0.76

hs-CRP (mg/L) 0.18 ± 0.27 0.17 ± 0.27 0.26 ± 0.22 0.15 ± 0.14

ApoB (mg/dL) 89.85 ± 17.52 81.60 ± 12.84 87.1 ± 17.38 85.7 ± 20.59

TABLE 3: Serum levels of glucose, HbA1c, TSH, lipid, hs-CRP, and ApoB in the control (n=19) and
experimental subjects (n=22) at baseline and at the end of 12 weeks
There were no differences in any of these laboratory values (>0.05). The Mann-Whitney U test was used to compare the results

ApoB: apolipoprotein B; BMI: body mass index; hs-CRP: high-sensitivity C-reactive protein; HbA1c: hemoglobin A1c; HDL-C: high-density lipoprotein
cholesterol; LDL-C: low-density lipoprotein cholesterol
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FIGURE 2: Serum levels of total cholesterol, triglycerides, HDL-C, LDL-
C, and ApoB levels in control and experimental groups at baseline
There were no differences in any of the laboratory values (p>0.05). The Mann-Whitney U test was used to
compare the results

ApoB: apolipoprotein B; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol

FIGURE 3: Serum levels of total cholesterol, triglycerides, HDL-C, LDL-
C, and ApoB levels in control and experimental groups after 12 weeks
of intervention
There were no differences in any of the laboratory values (p>0.05). The Mann-Whitney U test was used to
compare the results

ApoB: apolipoprotein B; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol

Discussion
This study was conducted to evaluate the effects of adding MCT oil and butter to the diet among healthy
subjects to determine whether there were any adverse changes in lipoproteins since butter coffee drinks
("Bulletproof coffee") are widely used, especially in the military population. No statistically significant
differences were found between the two groups at baseline or during the interval from baseline until 12
weeks.

The dairy industry has provided evidence to support the beneficial role of dietary products in health
including a reduced risk of heart disease and diabetes mellitus [17-19]; however, those studies have not
focused on concentrated high-fat dietary forms such as butter and cream [20]. Toklu et al. [21] studied the
effects of Bulletproof coffee in a patient with dyslipidemia and noted increased serum LDL-c levels; they
concluded that the increased LDL-c levels were due to the diet enriched in saturated fat, mainly resulting
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from the incorporation of “Bulletproof coffee” into the diet. However, a recent study compared the butter
from grass-fed cows to conventional Danish butter [22] and showed that a eucaloric replacement of fat type
from the diet for three months had no significant change in serum lipoprotein levels between the two
groups. Including butter obtained from grass-fed cows in the diet did not significantly affect the lipoprotein
profiles in our study, despite the butter being co-administered with MCT oil. Another recent trial compared
butter to coconut oil and olive oil and showed that using butter increased non-HDL levels compared to
coconut oil, whereas coconut oil did not significantly differ from olive oil [23].

However, the effects and potential benefits of MCT oil on lipoproteins are unclear. A review of studies on
MCT oil in 2002 concluded that there may be mildly improved energy expenditure, and a potential calorie
deficit from improved satiety when MCT oil is used to iso-calorically replace full-form long-chain

triglycerides (LCT) [15]. One study among patients with hypertriglyceridemia and a BMI of 24-28 kg/m 2

showed that consumption of MCT oil reduced waist circumference and serum triglyceride levels compared
with the consumption of LCT. However, this effect was not seen for the other BMI categories [24]. In our
study, participants who were given a combination of butter and MCT oil showed no significant changes in
lipoprotein levels. However, the effect of medium-chain fatty acids (MCFAs) on serum lipid levels remains
controversial. Recently, Neelakantan et al. reported that coconut oil, a rich source of MCFAs, increases total
cholesterol, LDL cholesterol, and HDL cholesterol levels [25]. This may be attributed to the high levels of
lauric acid and long-chain SFAs in coconut oil.

Generally, coconut oil does not appear to act differently from other saturated fats on lipoproteins, and a
recent systematic review and meta-analysis revealed “no clinically relevant improvement in lipid profile and
body composition compared with other oils/fats” [26,27]. McKenzie et al. reported that MCT oil containing
6:0-10:0 MCFAs did not significantly change total cholesterol, LDL-cholesterol, or HDL-cholesterol
concentrations, although a small increase in serum triglyceride levels may occur [28]. Thus, the effect of
MCT oil on total cholesterol and LDL cholesterol concentrations was dependent on its fatty acid profile.
Both the degree of fatty acid saturation and chain lengths of fatty acids determine their effects on lipids.
This is supported by previous studies showing that LDL-cholesterol receptor activity and hepatic production
rates are independently regulated by saturated and unsaturated fatty acids [29]. Additionally, MCFAs are
metabolized through pathways different from those for long-chain SFAs, which may affect cholesterol
synthesis [30]. 

While the link between total cholesterol and the risk of coronary artery disease is inconsistent, there is
strong evidence linking low-density lipoproteins (especially ApoB) to coronary artery atherosclerosis. The
Framingham Offspring Study showed that LDL-p and ApoB outperformed non-HDL in predicting the risk of
cardiovascular disease events in metabolic syndrome and diabetes mellitus [31]. Our study showed that for
participants with an increased intake of SFAs, no increase in ApoB levels was seen, suggesting that there
was no short-term increased risk of coronary atherogenic disease. However, our study was limited by its
short duration and the fact that all participants were healthy volunteers. Additionally, we did not study the
effect of butter or MCT oil alone on serum lipoproteins because we aimed to investigate the effect of "Bullet
coffee" on serum lipids.

Individuals in support of diets high in added SFAs claim that elevated levels of serum cholesterol (due to
increased consumption of SFAs) are healthy if HDL cholesterol/HDL-C or cholesterol is high, triglycerides
are low, and inflammation and metabolic syndrome are absent [32-34]. A study in 70-year-old individuals
did not show an association between total and HDL cholesterol and morbidity and mortality from CHD and
all-cause mortality, and these findings support the theory of the beneficial effects of consuming high SFAs
[35]. Our study showed that the use of MCT oil and butter did not lower HDL levels, nor did it elevate
triglyceride levels. However, a review of recent studies showed that a marked inter-individual variation in
LDL responsiveness confounded the relationship between differing sources of SFAs and ASCVD, thus
undermining the interpretation of population-based correlations and dietary guidelines [34]. It has also been
noted that some individuals have an LDL hyper-response to low carbohydrate “ketogenic” diets often high in
SFA [35-37], and these inter-individual responses need to be considered in diet response studies.

There were several limitations in our study. We only enrolled 19 subjects in the control and 22 in the
experimental group. Although these were the minimum sample size, a larger number of subjects with age
groups ranging from 20 to 50 years would have provided more consistent data. Furthermore, our study
subjects mainly comprised Caucasians and African Americans, and including Asian and Hispanic subjects
would have yielded additional meaningful data. In the present study, the effects of "Bulletproof coffee" on
serum lipids were tested after 12 weeks, although a longer period may have provided the results of the long-
term effects of "Bulletproof coffee" on serum lipids. Additional studies involving a control group with coffee
and Kerrygold® butter, and another control group with coffee and MCT oil may have yielded interesting
results. Studies involving patients with hyperlipidemia may have provided information regarding the
possible adverse effects of butter coffee on these groups of patients. However, despite these limitations, our
study of “Bulletproof coffee” yielded useful information.

Conclusions
Our study investigated the effects of “Bulletproof coffee”, a combination of grass-fed butter and MCT oil, on
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serum lipid levels in healthy adults. The study group consisted of 22 subjects and there were 19 subjects in
the control group. Anthropometric variables, detailed serum lipid profile, and thyroid functions were
measured at baseline and after 12 weeks. There were no statistically significant differences between the
control group and the study group on either occasion. Finally, our study suggests that adding MCT oil and
butter to coffee might be safe since no adverse changes in the cholesterol levels were seen after an increase
in SFA intake for 12 weeks. However, this study was limited by its relatively short duration and the use of
healthy volunteers. A longer-term study with a larger sample size is required to determine the long-term
outcomes of the addition of MCT oil and butter to coffee on serum lipids.
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