
1.  Six wk of supplementation with a fish oil-rich, protein-
based, carbohydrate-containing beverage reduced 
muscle soreness following intense exercise in 
competitive soccer players.  

2.  Given that serum CRP concentrations were similar 
between groups, in our hands the reduced muscle 
soreness in FO was not mediated by an anti-
inflammatory response.  

3.  The blunted CK response during exercise recovery in 
FO suggests the incorporation of n-3PUFA into the 
phospholipid membrane of skeletal muscle (McGlory 
et al., 2014) mediated a direct protective effect on cell 
membrane integrity (indicative of muscle damage) 
and indirectly reduced muscle soreness.  

4.  To conclude, the benefit of whey protein ingestion to 
exercise recovery may be enhanced by the addition 
of n-3PUFA in competitive soccer players. 
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ABSRACT 
Soccer players often experience eccentric exercise-induced muscle damage. An improved muscle 
functional recovery from eccentric exercise has been shown with protein feeding. Since fish oil 
derived n-3 polyunsaturated fatty acids (n-3PUFA) exhibit anti-inflammatory properties, combining 
fish oil with protein may facilitate recovery. PURPOSE: To assess the influence of 6 wk 
supplementation with a juice-based antioxidant-containing drink containing a combination of 
n-3PUFA, whey protein and vitamin D on muscle function and soreness, inflammation and soccer 
performance during exercise recovery. METHODS: Soccer players (n=30) were assigned to one of 
three conditions. The experimental condition (FO) contained n-3PUFA (550 mg DHA, 550 mg EPA), 
whey protein (15 g), carbohydrate (14 g) and vitamin D (3 µg). The protein control condition (PRO) 
contained whey protein (15 g), carbohydrate (14 g) and vitamin D (3.9 µg). The eucaloric control 
condition (CHO) contained carbohydrate. Eccentric exercise consisted of 12 sets unilateral knee 
extension/flexion contractions on both legs separately. Statistical analyses included conventional p-
value and magnitude-based inferential approaches. RESULTS: Eccentric exercise impaired maximal 
force and increased ratings of muscle soreness (p<0.05). Post supplementation, blood %n-3PUFA/
total PUFA was greater in FO (36 ± 2) vs. PRO (25 ± 1, p<0.05) or CHO (23 ± 1, p<0.05). Muscle 
soreness (non-dominant leg), expressed as AUC during 72 h exercise recovery, was less in FO 
(1947 ± 364 mm × 72 h) vs. PRO (4640 ± 885 mm × 72 h, p < 0.05) and CHO (4495± 618 mm × 72 h 
p < 0.0.5). Blood concentrations of creatine kinase were lower in FO (AUC: 42 ± 11 mg/L × 72 h) vs. 
CHO (AUC: 83 ± 42 mg/L × 72 h, p < 0.05) and tended (p= 0.07) to be lower in FO vs. PRO. FO 
elicited a possibly (82-85%) beneficial effect on counter movement jump performance vs. PRO and 
CHO. CONCLUSION: A juice-based antioxidant-rich drink, containing n-3PUFA, whey protein and 
vitamin D, mediated a reduced feeling of muscle soreness after eccentric exercise, translating into 
improved soccer-specific physical performance during acute recovery. Hence, the benefit of whey 
protein ingestion to exercise recovery in competitive soccer players is enhanced by adding n-3PUFA 
and natural antioxidants to a juice-based drink.   
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1.  Soccer match-play involves intermittent 
multidirectional movements (Carling et al., 2012) 
causing exercise-induced muscle damage 
(EIMD). 

2.  Studies investigating the efficacy of protein 
feeding to ameliorate symptoms of muscle 
damage have shown mixed results (Nosaka et 
al., 2006; White et al., 2008) and thus other 
nutritional strategies warrant investigation. 

3.  No study has investigated the impact of adding 
n-3 polyunsaturated fatty acids (n-3 PUFA) – 
known to exhibit anti-inflammatory properties - to 
protein on acute recovery from EIMD. 

AIM 
To determine the influence of adding fish oil-derived 
n-3PUFA and natural antioxidants to a protein-based 
supplement on recovery from EIMD in competitive 
soccer players. 

30 Competitive young 
(23 ± 1 y) male soccer 
players 

DISCUSSION 

Figure	 4	 -	 Percentage	 change	 in	 maximum	 voluntary	
contrac6on	of	the	dominant	leg	prior	to,	and	during	72h	
recovery	period	from	EIMD.	
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Figure	 2	 -	 Percentage	 of	 n-3	 PUFA/Total	 PUFA	
composi6on	 in	 blood	 before	 and	 aIer	 6	 wk	 of	
supplementa6on.	 Data	 are	 expressed	 as	 means	 ±	
SEM.	*	Significantly	different	from	Pre.	

Soccer	
Specific	Test	

Groups	 Magnitude	Based	Inferen6al	
Sta6s6cs	

CMJ	 FO	v	PRO	
FO	v	CHO	

82%	likely	beneficial	effect	
85%	likely	beneficial	effect	

LSPT	 FO	v	PRO	
FO	v	CHO	

78%	likely	beneficial	effect	
92%	likely	beneficial	effect	

Yoyo	Score	 FO	v	PRO	
FO	v	CHO	

70%	possibly	beneficial	effect	
79%	likely	beneficial	effect	

Table	2	–	Magnitude	based	inferen6al	sta6s6cal	analysis	of	
soccer	specific	tests.		

Table	1-	The	nutri6onal	composi6on	of	supplement.	
Each	supplement	was	taken	twice	a	day	for	6	weeks.	

Figure	1	-	Schema6c	diagram	of	experimental	protocol.	Measurements	of	muscle	soreness,	an6-inflammatory	
markers,	muscle	func6on	were	collected	before	and	during	the	recovery	period	(24,	48	and	72	h).	

Image	1)	Muscle	damage	protocol	performed	on	the	biodex	isokineLc	dynamometer.	2)	Soccer	specific	tests	in	
acLon.	

Image	1	 Image	2	

FO	 PRO	 CHO	

Volume	(ml)	 200	 200	 200	

Energy	Value	(kcal)	 200	 150	 200	

EPA	(mg)	 550	 -	 -	

DHA	(mg)	 550	 -	 -	

Vitamin	D	(ug)	 3	 4	 -	

Whey	Protein	(g)	 15	 15	 -	

Carbohydrate	(g)	 14	 14	 24	
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CMJ,	 Counter	 movement	 jump.	 LSPT,	 Loughborough	
Soccer	Passing	Test.	

Figure	 5	 –	 Percentage	 change	 in	 serum	 crea6ne	 kinase	
(CK)	 concentra6on.	 *	 Significantly	 different	 from	 FO.	 #	
Tendency	(p	=	0.07)	to	be	different	from	FO.	
	

Figure	6	–	Percentage	change	 in	serum	c-reac6ve	protein	
(CRP)	 concentra6on	 prior	 to,	 and	 during	 72h	 recovery	
period	from	EIMD.	

Fish oil, whey protein, 
carbohydrate and vitamin D = 10 
Whey protein, carbohydrate 
and vitamin D = 10 

Carbohydrate Placebo = 10 


