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ABSTRACT 
 
It is well known that a number of natural extracts show beneficial effects on 
elevated blood pressure. Among them are the two omega-3 fatty acids: EPA 
(eicosapentaenoic acid) and DHA (docosahexaenoic acid). To determine the effects 
of lowering blood pressure, most studies have shown the necessity to ingest at 
least 3 g EPA+DHA per day. This is a very large quantity, especially considering the 
fact that a normal fish oil only contains 25-30% EPA+DHA. As regards consumer 
compliance, this is not manageable over a prolonged time. The present study was 
conducted to determine if a specially composed omega-3 supplement softgel 
capsule with only 1.1 g EPA+DHA, fortified with CoQ10, vit-E, vit-D3 and vit- B2, 
could show similar blood pressure lowering effects than 3 g pure EPA+DHA per 
day. The pilot study was carried out with 11 healthy subjects between 32 and 73 
years of age (5 men and 6 women) over a period of 8 weeks, who were asked to 
take 1 capsule of the omega-3 formulation per day. The blood pressure (systolic 
and diastolic), heart rate/pulse (relaxed) and heart rate variability (HRV) were 
measured on day 0 (baseline), after 4 weeks and 8 weeks. The average blood 
pressure (sys/dia) dropped from 142.8/93.5 to 138.1/90.8 mm Hg (4 weeks, 
p=0.028/0.046) and to 135.5/88.6 mm Hg after 8 weeks (p=0.016/0.024). It was 
observed a linear reduction of the average relaxed pulse from 72 beats (baseline), 
to 70 (4 weeks, p=0.06) and 68 beats per minute after 8 weeks (p=0.012). The 
average HRV increased from 35 ARI (Autonomic Regulation Index) at baseline to 
37 ARI (4 weeks, p=0.005) and 43 ARI (8 weeks, p=0.00005). The results of this 
study show that by combining EPA+DHA with CoQ10, vit. E, vit D3 and vit. B2, it 
may be possible to achieve a similar or even superior blood pressure lowering 
effect with only 1.1 g, instead of 3 g EPA+DHA per day (recommended by EFSA). In 
the course of this study, it was also observed an improvement of heart rate/pulse 
and HRV, adding to the overall cardiovascular health of the subjects. 
 
Key words: Omega-3, EPA, DHA, CoQ10, vitamin D3, vitamin E, vitamin B2, blood 
pressure, heart rate, heart rate variability. 

 
 
 
INTRODUCTION 
 
The idea of this Pilot Study was to see if a combination of 
several active compounds, each individually known to have 
positive effects on heart health and -function, result in a 
stronger     cardio-protective    effect    than    pure   omega-3 

formulations on their own, thus reducing the generally high 
required daily dose of these supplements and increase 
consumer compliance over a longer period of time. 

The beneficial effects of Omega-3 fatty acids, in particular  
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docosahexaenoic acid (DHA) and to a lesser extent 
eicosapentaenoic acid (EPA), on lowering elevated blood 
pressure (BP) (both systolic and diastolic) are well known 
and have been extensively described in literature (Yang et 
al., 2016). DHA has a direct impact on the heart function as 
it is known to incorporate into the cardiac phospholipids, 
whereas EPA is not, or only at a much lower extent 
(Grynberg, 2005). However, Iketani et al. (2013) showed 
that a daily supplementation of 1.8g EPA (not containing 
any significant amounts of DHA) also led to a significant 
decrease of -5.7% in central systolic blood pressure. Thus, 
both polyunsaturated omega-3 fatty acids, DHA and EPA, 
are capable of lowering elevated blood pressure, most 
likely  using distinctive pathways. However to achieve a 
significant reduction in heart rate (pulse), elevated systolic 
BP and especially diastolic BP, most studies had to work 
with a high daily dose of omega-3 fatty acids, of above 3g 
EPA+DHA per day (Skulas-Ray et al., 2012; Minihane et al., 
2016). The overwhelming evidence from all these studies 
finally led the European Food Safety Authority (EFSA) to 
approve the health claim: “DHA and EPA contribute to the 
maintenance of normal blood pressure” under the condition 
that the food or supplement provides at least 3 g EPA+DHA 
per day. To reach this recommended daily dose using for 
example normal salmon oil capsules (containing 
approximately 30% EPA+DHA), a subject would require to 
ingest at least 9 × 1000 mg capsules a day. From a 
compliance point of view, this is not a viable solution. 

The improvement of the Heart Rate Variability (HRV) 
through regular supplementation of EPA+DHA also seems 
to be dose-dependent. Among others, Saluder et al. (2013) 
showed that supplementing 0.85 g EPA+DHA per day over a 
period of 8 weeks had no effect on the HRV. However, 
increasing the dose to 3.4 g/d improved HRV.  

According to Mori et al. (2009), it is known that a 
combination of 200 mg coenzyme Q10 and 4 g EPA+DHA 
per day taken over 8 weeks has no advantage on BP and 
heart rate as comparedwith 4 g EPA+DHA alone. Also, the 
findings of previous study using vitamin D3 and vitamin E 
for the control of hypertension are very much inconclusive. 
Nevertheless, Kunutsor et al. (2013) observed a positive 
correlation between vitamin D3 consumption and reduced 
risk of hypertension in a meta-analysis of 280.000 
participants. 

Riboflavin (vitamin B2) is a cofactor for MTHFR and 
therefore essential for the removal of homocysteine from 
the body cells and plasma, which in turn, have been corre-
lated to a higher cardiovascular risk. On the other hand, 
Riboflavin levels in the serum are also directly inversely 
related to elevated BP in individuals with polymorphism 
MTHFR C677T, which represent 4-26% of the European 
population (Wilcken et al., 2003). Due to the high 
occurrence of this folate polymorphism in the European 
countries and it´s link to hypertension, cardiovascular 
disease and stroke, it would make sense to add riboflavin to 
a omega-3 formulation intended for BP control. 

 
 
 
MATERIALS AND METHODS 
 
Study design  
 
The study was conducted in Saarbrücken, Germany in a 
private out-patient clinic and the senior physicians board 
approved  the protocol. The study was performed in 
accordance with the ethical standards as laid down in the 
1964 Declaration of Helsinki and its later amendments. 
Subjects were recruited by personal interview with the 
physician and participated in this study on behalf of their 
own will. Consent from each subject was obtained prior to 
baseline measurements. 

A total of 11 healthy volunteers (6 women and 5 men), 
between 32 and 73 years old, not on any medication 
(except volunteer #2 taking Ibuprofen due to chronic joint 
pain (arthritis)) were asked to maintain their individual 
life-style and diet during the course of the 8 weeks study 
and to take 1 capsule of a specifically designed “omega-3 
formulation” per day, together with a meal, - with each 
capsule containing: 510 mg EPA-rTG, 510 mg DHA-rTG, 100 
mg CoQ10, 15 mg Vit E, 2,6 mg Vit. B2 and 15 mcg Vit D3. 

On day 0 (baseline), week 4 and week 8 of the trial blood 
pressure (systolic & diastolic, mean value taken from 3 
measurements), heart-rate-variability (HRV) and heart 
rate/pulse (relaxed) were measured from each subject by 
their corresponding physicians. 

The vitamin dose (Vit. E, vit D3 and Vit B2) were 
determined in such a way, that 1 softgel of the finished 
formulation contained sufficient quantity of each vitamin to 
correct possible individual deficiencies, but not exceed the 
maximum allowable quantity for each vitamin in a 
nutritional supplement and consequently not represent any 
risk of hypervitaminosis. No adverse effects were reported 
by the subjects, except for two female subjects who 
reported light, but not unpleasant, burps after taking the 
capsules. One subject did not appear to the 8 week control. 
 
 
Equipments 
 
HRV (Heart-Rate-Variability): was measured with ECG 
Device “FAROS 180” 
Blood Pressure: was measured with “OMROM M8” 
Heart Rate / Pulse (relaxed): was measured with ECG 
Device “FAROS 180” 
 
 
RESULTS AND DISCUSSION 
 
Blood pressure 
 
High blood pressure is defined as a repeatedly elevated 
blood pressure exceeding 140 over 90 mm Hg. Figure 1 
shows the average  drop in systolic- and diastolic blood 
pressure of all 11 subjects from baseline over  4 weeks  to 8  
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Figure 1: Average drop in blood pressure of all 11 subjects after 4 and 8 weeks of supplementation. Sys: Systolic 
blood pressure. Dia: Diastolic blood pressure. Measured in [mm Hg]. 

 
 
 
Table 1: Blood pressure data from all 11 subjects during the 8 weeks trial. 
 

Subject Sex Age 
Blood pressure baseline 4 weeks 8 weeks 

Sys (mm Hg) Sys (mm Hg) Sys (mm Hg) Sys (mm Hg) Sys (mm Hg) Sys (mm Hg) 

1 F 73 172 108 146 97 141 92 

2 M 66 136 78 134 81 132 83 

11 M 32 132 84 126 83 125 81 

10 F 34 143 91 138 92 134 89 

3 M 62 128 86 127 87 130 85 

7 M 55 136 95 134 92 133 91 

5 F 60 123 80 122 78 124 81 

9 F 45 152 101 149 99 141 90 

6 M 58 162 120 160 109 155 101 

8 F 51 145 98 144 99 140 93 

4 F 62 142 87 139 82 no data no data 

AVERAGE   142.8 93.5 138.1 90.8 135.5 88.6 

  N 11 11 11 11 10 10 

  Mean 142.82 93.45 138.09 90.82 135.50 88.60 

  Std. Dev 14.60 12.68 11.22 9.59 41.77 27.37 

  S.E 4.40 3.82 3.38 2.89 13.21 8.65 

  t-test (p-value)   0.028 0.0046 0.016 0.024 

 
 
 
weeks. The average blood pressure at baseline was 
142.8/93.5 [mm Hg] and dropped after 4 weeks to 
138.1/90.8 [mm Hg] (-3.3 and -2.9% respectively) and 
further dropped after 8 weeks to 135.5/88.6 [mm Hg] (-5.1 
and -5.2% respectively, accumulated). The respective p-
values for average systolic- and diastolic blood pressure 
(N=11   and  10)  are   shown   in   Table   1.   The   individual 

changes in blood pressure for each subject over the 8 week 
trial are shown in Table 1. From the 11 subjects, 8 showed a 
substantial reduction in their blood pressure. Only three 
subjects showed no change during the 8 weeks of the study. 
However, in these three cases, the subjects had already an 
almost optimal blood pressure from the beginning of the 
study. On average, of all  participated  subjects,  the  systolic  
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Figure 2: Average improvement of heart rate variability (HRV) at baseline, 4 and 8 weeks of the study. Measured 
in [ARI] Autonomic Regulation Index. 

 
 
 

blood pressure dropped by 7 mm Hg and the diastolic blood 
pressure by 5 mm Hg over the 8 weeks trial. The most 
significant drop in blood pressure (both systolic and 
diastolic) was observed in those subjects which had at 
baseline the highest blood pressure (subject #1, #6 and 
#9).  
 
 
Heart-rate-variability (HRV) 
 
HRV is defined as the adaptive ability of an organism to 
react to internal and external influences according to the 
situation and is thus a direct indicator for the global state of 
health. A variable, dynamic heartbeat indicates a good 
cardiovascular health. A constant pulse is regarded as a 
warning sign. HRV is measured in ARI ((Autonomic 
Regulation Index). The higher the ARI value, the better the 
HRV. With increasing age, the HRV value and thus the heart 
flexibility and vitality decrease. Every increase in the HRV 
indicates an improvement of heart health, fitness and 
decreases biological age. Several studies also indicate that 
there is a direct relationship between the HRV and the 
brain performance via some specific hormones produced in 
the heart, such as the ANF – Atrial Natriuretic Factor (De 
Bold et al., 1981; Thibault et al., 1983) and the BNP – Brain 
Natriuretic Peptide first described by Hirata et al. (1988). 
Even the likelihood to suffer from dementia or Alzheimer 
seems to have an inverse relationship with the HRV (Silva 
et al., 2017). 

Figure 2 shows the average increase of HRV of all 11 
subjects that participated  in  this  study.  The  average  HRV 

started at baseline with a value of 35 ARI, increased to 37 
(ARI) after 4 weeks (p=0.005) and increased further to 43 
after 8 weeks (p=0.00005).  This results in a significant 
average increase in HRV of 8 (ARI) during the 8 weeks trial. 
Two of the 11 subjects showed an over average increase of 
11 and 12 ARI, respectively (subject #7 and #9).  
 
 
Heart rate / pulse (relaxed) 
 
The heart rate /pulse measured at relaxed state is a good 
indicator for the fitness of the heart (ESC; European Society 
of Cardiology). The higher the pulse of a relaxed subject, the 
more work the heart hast to do per unit of time and thus 
the higher is the stress and mechanical “wear-out” of the 
heart muscle. Reducing the pulse under relaxed conditions, 
reduces the workload of the heart and thus increases the 
likelihood of longevity for this body organ. 

The present study showed a linear reduction tendency of 
the average relaxed pulse from 72 beats per minute at 
baseline to 70 beats/minute after 4 weeks (p=0.06)  and a 
further drop to 68 beats per minute after 8 weeks (p=0.01) 
(Figure 3). Looking at the individual values of each subject, 
the reduction in relaxed pulse count was generally more 
pronounced in subjects with the initial highest baseline 
values (Table 2). Of the 10 subjects that participated until 
week 8 of the trial, 8 them experienced a decrease in their 
relaxed pulse, one subject showed no major change (subject 
#3) and 1 subject (#7) showed an increased count as 
compared with the baseline and 4 week measurements. 
However, it is questionable if this increase is to be seen  as a  
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Figure 3: Average drop in Pulse/heart rate (relaxed) from baseline to 4 and 8 weeks of the study. 

 
 
 

Table 2: List of all data points collected during the 8 weeks of the study. 
 

Subject  Sex  Age  
Blood pressure 

HRV Pulse (relaxed) 
BP(Sys) Bp(Dias) 

1 F 73 Baseline 172 108 26 72 

   4wks 146 97 27 71 

   8wks 141 92 30 68 

        

2 M 66 Baseline 136 78 26 65 

   4wks 134 81 27 66 

   8wks 132 83 31 63 

        

3 M 62 Baseline 128 86 45 56 

   4wks 127 87 45 57 

   8wks 130 85 47 56 

        

4 F 62 Baseline 147 87 29 78 

   4wks 139 82 32 79 

   8wks no data no data no data no data 

        

5 F 60 Baseline 123 80 28 94 

   4wks 122 78 32 87 

   8wks 124 81 36 82 

        

6 M 58 Baseline 162 120 35 81 

   4wks 160 109 38 76 

   8wks 155 101 42 72 

        

7 M 55 Baseline 136 95 43 58 

   4wks 134 92 48 57 

   8wks 133 91 55 63 



Academia Journal of Food Research; Lembke and Vogelgesang.          074 
 
 
 

Table 2: Continued. 
 

8 F 51 Baseline 145 98 42 67 

   4wks 144 99 40 68 

   8wks 140 93 47 64 

        

9 F 45 Baseline 152 101 28 89 

   4wks 149 99 34 82 

   8wks 141 90 39 78 

        

10 F 34 Baseline 143 91 32 72 

   4wks 138 92 29 72 

   8wks 134 89 37 69 

        

11 M 32 Baseline 132 84 55 67 

   4wks 126 83 54 66 

   8wks 125 81 61 62 
 

M=Male, F=Female. 
 
 
 

true value or not rather more as a statistical outlier. 
Especially, the baseline to  4 week value of this particular 
subject behave in a similar way as the measured relaxed 
pulse counts from the other 10 subjects. 
 
 
Conclusions 
 
The presented pilot study shows that an 8 weeks 
supplementation of only 1 softgel capsule containing a 
combination of EPA and DHA (ratio 1:1), co-enzyme Q10 
(ubiquinone), Vitamin E, Vitamin B2 and Vitamin D3 
(“omega-3 formulation”), has proven to be an interesting 
alternative to improve general heart health parameters and 
thus normal heart function of healthy adults, including 
seniors, without the need to ingest a large number of stand-
alone omega-3 capsules per day. The omega-3 formulation 
demonstrated comparable and in many cases, superior 
effects on blood pressure (systolic and diastolic), pulse and 
HRV as compared with stand-alone omega-3 supplements 
described previously in scientific literature, especially 
when considering that only 1.1g of EPA+DHA were given 
per day. The HRV of all subjects was increased, while the 
pulse/heart rate under relaxed conditions dropped during 
the 8 weeks period of the trial. Both parameters are 
essential for the longevity of a healthy heart. At the same 
time, we were able to observe a systolic- and diastolic blood 
pressure lowering effect, at only one-third of the officially 
recommended EFSA dose of minimum 3 g EPA+DHA/day. 
In practical terms, instead of swallowing up to 9 salmon- or 
standard fish oil capsules per day, the same or even 
superior results were achieved by ingesting only 1 capsule 
of the above described formulation per day. This significant 
reduction in dose per day should result in an increased 
consumer     convenience     and     compliane.       Long-term 

consumer compliance, being essential for all positive 
cardiovascular health effects based on omega-3 
supplementation, has always been one of the main 
challenges observed in the past. 

The results of this Pilot Study may contribute to the 
accumulating evidence, that tailored combinations of 
various natural active ingredients, together with highly 
concentrated EPA and DHA (preferably in their good 
bioavailable rTG-form), may increase the overall effectivity 
of the formulation and allow reduction of the presently high 
recommended daily intakes of EPA and DHA. Nevertheless, 
further placebo controlled trials, with a direct comparison 
between tailored omega-3 formulations and  pure omega-3 
compositions, will be necessary to further support this 
approach.  
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