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Abstract: Sports nutrition emphasizes not only the diversity of nutrients, but also their timing intake. Protein
supplements are important sources for the requirements of sports nutrition. Currently, the leading products on the market
are mainly protein powders, although some liquid beverages are available. However, no previous studies have reported their
gastrointestinal digestive behavior and protein hydrolysis profiles. In this paper, five commercially available high-protein
sport supplements and three high-protein foods were selected based on protein type and formulations. Their gastrointestinal
digestive behavior and protein hydrolysis were evaluated using an in vitro digestion model. The results showed that the water
dispersion of powder products had large particle size and were apt to form sediments. All products were sensitive to pH,

but they showed different buffering capacity against pH reduction during the in vitro gastric digestion. Products with higher
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casein content showed a slower pH reduction. All samples tended to form aggregates in the simulating stomach environment.

During gastric digestion, the viscoelasticity of the liquid products increased rapidly and decreased or reached a plateau,

while the rheological properties of powder products remained constant. One of the liquid products had the highest protein

hydrolysis degree (approximately 29%) after 30 min of mimicked gastric digestion, which was 1.5, 1.4, and 1.4 times higher

than that of the selected powder products. At the end of gastrointestinal digestion, the protein hydrolysis of each product was

in the range of 60%~80%. The hydrolysis degree of proteins in these sports supplements was higher than that in chicken

and beef. In conclusion, protein types and product formulations affect the hydrolysis of high-protein sport supplements. The

application of liquid formulation and concentrated milk protein might be more favorable for protein absorption than powders.

The results in this study may provide data support for the precise design and development of high-protein sport supplements.
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Fig.4 CLSM images of different products before (original products) or after gastro-intestinal digestion
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Table 2 Hydrolysis degree of protein from different products during gastrointestinal digestion (%)

KBT

SB

TCBJ

I M20 M25

G2 16.77 £ 0.00™ 15.61 £1.20™
G10 23.16 +1.19° 17.53 £0.64"
G20 27.01 £ 0.85™ 22.03£0.48™
G30 29.08 +0.84™ 24.76 £0.51""

S2 65.64 £ 1.69™ 65.83 £ 1.37™

S5 71.04 £ 9.67° 68.87 £ 1.71""
S10 72.34 £ 0.68™ 69.30  4.76"
S15 71.77 £0.335° 67.58 £ 1.03™
S20 76.58 £ 1.01™ 67.75 £ 1.02°™
S30 76.24 £ 0.68"° 67.48 £ 0.68°>
S60 76.48 £ 0.34"° 70.41 £ 0.34"
S120 76.88 £ 1.01* 70.20 £ 0.34""

13.44 £0.39
18.04 +0.97%
18.49 +0.97
19.46 +0.19™
66.08 +0.39"
71.77 £ 1.17%
71.94+0.78%
74.47 +1.94™
78.20 + 1,94
78.93 + 1.17%
81.04 + 1,55
76.91 +0.77%

14.10 +0.80"
17.11 £0.20%
18.12 £0.60%*
20.55 + 1.00™
56.74 +0.79%
58.58 +2.02"
5831 +2.40
61.05 +2.42"%
61.03 +1.97*
60.83 +0.78*"
62.14 +0.81%
63.38 +2.79"

11.68 £ 0.87™
15.19 +0.35%
17.26 +0.51%
20.64 * 0.34"
52.16 +3.62"
53.44 +0.68"
57.75 +1.94™
63.19 +0.34%
63.69 + 1.05
69.29 +0.35"
66.30 + 1.03%
67.69 + 1.05™

E: RRAAEFEATR—HSRRANELRRE,

RN FERFR — B RE & £FRF (P<0.05).
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J K e VR 3 v T AR S DLM20 D, LR
/KA FEAE 10 min Z1°8 23%, 5T KBT. SB Al
TCBJ 7£ 30 min (85 1 KARRE 5 FLAE 30 min B
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Fig.5 SDS-PAGE patterns (under reducing conditions) of

different products before (original products) or after
(0~30 min) gastric digestion and (0~30 min) intestinal

digestion by in vitro digestion modal
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