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ABSTRACT

Supplementation with amino acids for muscle recovery can be effective on
oxidative stress and muscle damage. This study aims to compare the effects of pea protein and whey
protein supplements on muscle damage, delayed onset muscle soreness (DOMS), and functional
performance after high-intensity functional training (HIFT) bout in untrained overweight young men.

In this randomized, double-blind, placebo-controlled clinical trial, 30 untrained
overweight young men were selected by a purposive sampling method and divided randomly into three
different groups of pea protein (n=10), Whey Protein (n=10), and placebo (n=10). Variables related
to muscle damage and DOMS were measured 24 hours after HIFT. Repeated measures ANOVA and
Bonferroni post hoc test were used to compare the differences between groups.

(ST There was a significant difference between the two evaluation stages. There was a significant
difference between the Whey protein and pea protein groups compared to the placebo group (P<0.05),
but no significant difference was found between the Whey protein and pea protein groups (P<0.05).
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Extended Abstract

Introduction

he peak of delayed onset muscle soreness

(DOMS) occurs 1-3 days after exercise,

which is usually associated with muscle

damage and inflammation, and its extent

can vary from slight muscle stiffness to
severe pain and irritation and movement limitation [5].
Examining the amount of DOMS after an high-intensity
functional training (HIFT) session can provide valuable
information in this regard. In recent studies, inactive
subjects have been reported to have mild DOMS twenty
hours after one session of HIFT or moderate-intensity ex-
ercise [7]. Today, protein supplements with high leucine
content are used to reduce muscle damage and increase
performance recovery after one session of acute high-
intensity exercise.

Studies have shown that whey protein rich in leucine is
digested quickly, and when consumed after exercise and
before sleep, the anabolic response of the protein is creat-
ed [11, 13]. Studies conducted using protein labeled with
L-[1-13C]-phenylalanine have shown that at least half of
dietary proteins are digested, absorbed and become avail-
able to peripheral tissues such as skeletal muscle, and
whey protein is digested and absorbed faster than micel-
lar casein [9]. Pea protein isolated from Pisum sativum
contains 85% protein, 9% fat, and 4% ash with zero car-
bohydrate. One study showed that 50 g/day of pea protein
or whey protein during a 12-week post-eccentric exercise
led to a similar increase in muscle thickness compared to
placebo [ 14]. This study aims to compare the effect of pea
protein and whey protein on muscle damage indicators,
DOMS, inflammation, and sports performance following
24 hours of HIFT in overweight untrained young men.

Methods

In this randomized, double-blind, placebo-controlled
parallel-group clinical trial, 30 healthy males were se-
lected by a purposive sampling method and randomly
divided into three different groups of pea protein (n=10),
Whey Protein (n=10), placebo (n=10). After one week of
initial assessments, their blood samples were collected
(in the fasting state) and physical fitness tests were per-
formed. The DOMS score (from 1 to 10) was recorded
before blood sampling [14]. Protein supplementation
including Pea protein isolate 85.2% (NUTRALYS® S85
Plus, Roquette, Lestrem, France) and whey protein isolate
97.4% (biPro, Eden Prairie, MN, USA) was administrat-
ed with water at a dose of 0.3 g protein/kg body weight in
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a double-blind manner. The placebo group received 237
mL of water alone. The mean consumption of dietary pro-
tein is 103+4.3 g or approximately 1.25 g/kg per day for
non-obese men [19].

Functional tests were performed five minutes after pro-
tein supplementation. Subjects then performed the HIFT
for 60 minutes. Immediately after the HIFT protocol,
participants’ DOMS score was measured and their blood
sample were taken. Then, they received another dose of
proteins with water (0.3 g/kg) or placebo and repeated the
selected functional tests. The participants refrained from
consuming any food (except water) one hour after taking
the second dose of supplements. Protein powders with
water and placebo (water alone) were given to the par-
ticipants in a shaker bottle and were told to consume them
before going to bed in the evening.

Results

In the DOMS variable, the effects of time (P=0.001),
group (P=0.001), and timexgroup (P=0.001) were signifi-
cant. The post hoc test results showed a significant dif-
ference between evaluation times. In addition, the results
of the Bonferroni test showed a significant difference be-
tween whey protein and placebo groups and between pea
protein and placebo groups (P<0.05). A significant differ-
ence was also found between the whey protein and pea
protein groups (P<0.05), where the effect of whey protein
isolate was greater than that of pea protein and placebo.
In the creatine kinase (CK) and lactate dehydrogenase
(LDH) variables, the effect of time (P=0.001), group
(P=0.001) and timexgroup was significant (P=0.001).
The post hoc test results indicated a significant difference
between evaluation stages. In addition, the results of the
Bonferroni test showed a significant difference between
the whey protein and pea protein groups, compared to the
placebo group (P<0.05). A significant difference was also
found between the whey protein and pea protein groups
(P<0.05). These differences were higher in the whey
protein group compared to the pea protein and placebo
groups (P<0.05).

Conclusion

The results of the present study showed that 60-min-
ute of HIFT caused a significant change in DOMS and
muscle damage indicators in 30 untrained men. Despite
significant muscle pain (24 hours after training), the
participants were able to maintain physical fitness test
performance during the recovery period (24 hours). The
consumption of 0.3 g whey protein, compared to pea pro-
tein, caused a great decrease in DOMS, CK, and LDH
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after HIFT, but it had no significant effect on the physi-
cal fitness. On the other hand, there was a difference be-
tween the effects of protein supplements and placebo in
reducing muscle damage. Therefore, it seems that protein
supplements, especially whey protein isolate, due to the
high level of leucine, reduces DOMS and muscle dam-
age indicators in untrained men, while they cannot change
their functional test scores. Therefore, consuming protein
supplements containing large amounts of leucine can re-
duce muscle damage caused after high-intensity activity,
especially HIFT.
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6. Whey

7. eccentric

8. Creatine Kinase (CK)
9. Pea Protein

10. Pisum sativum

1. High Intensity Functional Training (HIFT)

2. High Intensity Interval Training (HIIT)

3. Delayed Onset of Muscle Soreness (DOMS)
4. Myofibrillar Protein Synthesis (MPS)

5. Fat-Free Mass (FFM)
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