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Abstract: The digestion, absorption, and utilization of sialic acid (SA) in the ready-to-eat peptide-containing and the traditional stewed
edible bird’s nest products were compared. Male SD rats aged 8 weeks (#=32) were divided into four groups randomly, including blank control
group (BC), peptide-containing edible bird’s nest group (PB), traditional edible bird’s nest group (TB), and sialic acid standard control group
(SC). After oral gavage, the feces and urine were collected over 2 days to evaluate the absorption and retention of SA by calculating its digestion
and absorption rates. Blood was collected intermittently during 60-day consecutive gavage to monitor the content alteration of the free and
protein-bound SA in plasma and the erythrocyte membrane-bound SA, and the degree of sialyation was adopted to evaluate exogenous SA
utilization. The results of the 2-day feces and urine monitoring did not reveal any significant statistical differences in SA digestion and absorption
among all groups. The results of 60-day consecutive gavage revealed that the free SA concentration (P<0.005) and protein-bound SA content
(P<0.005) in plasma and the erythrocyte membrane-bound SA content (P<0.001) were significantly higher in each intervention group compared
to the BC group. After 10 days of intervention, the protein-bound SA content in the PB group was 36.36% higher than that in the BC group
(P<0.05), and the erythrocyte membrane-bound SA in the PB group increased by 28.13% and 13.89% compared to the TB and SC groups
(P<0.05), respectively. In conclusion, the sialylation of blood can reflect exogenous SA utilization and peptides can promote the utilization of
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SA. Long-term consumption of all types of edible bird’s nests can effectively improve the sialylation level of the body, surpassing the benefits

derived from the intake of free SA.
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Table 2 Body weight alteration in rats during intervention (X+s, n=38, g)

Group 0wk 1 wk 2 wk 3wk 4wk
BC 250.12+42.4%  294.15435.24* 325.34435.26" 340.18+30.64° 454.21+£27.24°
PB 235.96+6.74"  292.47+10.16" 322.89+11.65* 332.33+17.36" 450.31+46.85"
TB 225.28+9.34%  287.03+7.91* 316.31+14.64° 323.51+13.3"  439.6+21.92%
SC 227.24+9.31*  287.03+14.02* 318.85+20.2"  331.18+16.27° 452.78+32.84°
Group 5wk 6 wk 7 wk 8 wk 9 wk
BC 4574143548  481.52439.4"  485.85+37.12" 487.77+47.61* 508.15+36.89"
PB 459.56+49.68" 479.83+47.82" 484.17+£53.56" 501.27+39.87" 513.19+37.55°
TB  434.24+22.82" 463.23+30.95" 470.04+32.75* 464.91+£36.33*  487.62+40.99°
SC  450.63+30.87°  483.76+35.5"  490.43+36.16" 481.19+46.38" 486.06+58.91°

E: R3&RAR _ EARFEEATEA RF LR (P>0.05);

BRATE R LE
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Fig.2 Body weight alteration in rats during intervention
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Table 3 Intake, absorption, and retention of sialic acid

(s, n=8, mg/2 d)

Group Intake Absorption  Retention

BC 0£0 -0.39+0.96  -0.85+2.85

PB  459740.13 41.96t7.40 36.18+10.98

TB 45.18+0.19 43.72+£1.34  35.92+5.41

SC  45.79+0.19 43.19+1.12  36.88+4.41
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Fig.4 Digestibility and absorption of sialic acid in different
interventions (n=8)
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Table 4 Digestion and absorption of sialic acid (X+s, n=8, wt%b)

Group Apparent digestibility =~ True digestibility =~ Protein Biological Value  Net Protein Utilization
PB 91.26+16.09* 91.26+16.09° 86.03+£19.56° 78.67+23.89%
TB 97.51+3.86° 98.28+3.03" 82.56+11.24° 81.30+12.24°
SC 98.65+2.56" 98.65+2.56" 85.54+11.44° 84.23+10.07*

E: R ARAR LARFEATFEA RF £/ (P>0.05); PB ASMKAEZL, TB HFHETL, SC A ERBAT LU,
<5 FAMIRTFEMEREGRETIL
Table 5 The change in plasma free sialic acid concentration during the intervention (x+s, n=8, g/L)
Group 0d 10d 20d 30d 40d 50d 60d

BC  030£0.07*' 022+0.05° 036+£0.03° 0.32+0.08° 0.31+0.09° 0.33+0.03° 0.31+0.08°
PB  033+0.08° 0.30+0.04° 0.40+0.01* 039+0.07° 0.41+0.11° 0.44+0.05°  0.55+0.06®
TB 0332006 0.29+0.03° 0.38£0.04® 0.39+0.04° 0.37£0.08" 0.47£0.02"° 0.45+0.17°
SC  029+0.11* 031+0.04* 040+0.03° 0.35+0.05° 0.35+0.05° 0.48+0.04*  0.62+0.08"

i FlAAER AR ERFHEEATEASE LR (P<0.05), EHMBADER a. b c. d AsEIEBATIFIG, BC AT GTR

20, PB A4k EL, TB AFHMEEL, SC A ERBMAT ALY,

2023, Vol.39, No.9
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Fig.5 The concentration of free sialic acid in the plasma in each

group
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Fig.6 The content of protein-bound sialic acid in the plasma in
each group
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Table 6 The change in plasma protein-bound sialic acid content during the intervention (¥+s, n=8, g/L)

Group 0d 10d 20d 30d 40d 50d 60d

BC  2.16x0.59""  2.06+027° 241£0.56" 2.42+0.16° 2.92+0.09° 3.02+0.18° 2.79+0.33°
PB  2.1320.59" 273048 2.82+0.01*° 3.08+0.24° 3.86+0.33" 4.31£0.40° 4.09+0.29"
TB  2.15:047° 234+032° 233+0.77° 2.56£042° 337+0.48"° 4.15:046® 3.58+0.53"
SC  2.11:046* 255:023" 2.54+096° 2.68+028° 3.36+046° 3.91+040° 4.38+0.28°
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Fig.7 The content of erythrocyte membrane-bound sialic acid in

each group
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Table 7 The change in erythrocyte membrane-bound sialic acid content during the intervention (x+s, n=8, mg/mg pro)

Group 0d 10d 20d 30d 40d 50d 60 d
BC  0.28+0.14* 0.18£0.05% 0.29+0.12° 0.34+0.04° 0.29+0.12° 0.29+0.03°  0.43+0.06°
PB  025+0.02° 0.41£0.03° 047+0.01° 0.48+0.03* 0.59+0.25" 0.54£0.06" 0.60+0.01°
TB  021+0.03* 0.32+0.02° 0.41£0.07° 046+0.10° 0.48+£0.08" 0.51+0.02* 0.59+0.13"
SC  027£0.04° 036£0.01° 0.41+0.08® 0.43+0.04° 0.46£0.06° 0.43£0.04° 0.59+0.08"
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