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ABSTRACT: Objective To compare and analyze the physical and chemical properties of basic components and
enzymatic hydrolysates of duck heart, duck intestine and duck gizzard. Methods The basic composition and
hydrolysis degree of duck heart, duck intestine and gizzard were determined according to national standard method,
and the antioxidant capacities of the 3 kinds of enzymatic hydrolysates were evaluated using 2,2’-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid) ammonium salt (ABTS) cation radical scavenging abilities and Fe®"
chelating abilities; the molecular weight and amino acid composition of enzymolysis drolysates of duck heart, duck
intestine and duck gizzard were determined by ultra performance liquid chromatography and amino acid analyzer.
Results There were some differences in the basic composition of duck heart, duck intestine and gizzard, with duck
heart having the highest protein content, ash content and crude fat content, accounting for 19.12%, 2.35% and 2.48%,
respectively. Duck intestine had the highest moisture content with 86.01% and the lowest crude fat content with
0.58%. Duck gizzard had the lowest ash content with 0.76%. The highest degree of hydrolysis was found in duck
gizzard with 10.59%. The 3 kinds of enzymatic hydrolysates of duck viscera all had good ABTS cation radical
scavenging abilities of and Fe?" chelating abilities of in vitro, in other words, the 3 kinds of enzymatic hydrolysates of
duck viscera duck all had the good antioxidant ability in vitro, with duck heart enzymatic hydrolysates exhibiting the
strongest antioxidant capacity in vitro. The peptides after enzymatic digestion of the 3 kinds of samples were mainly
small molecule peptides, with size distribution between 75-1000 Da. The enzymatic digests of duck heart, duck
intestine and gizzard were rich in essential amino acids; the percentages of hydrophobic amino acid sequences in the
amino acid composition of the 3 kinds of enzymatic hydrolysates were 31.07%, 29.19% and 29.62%, respectively.
Conclusion There are some differences in the basic components of duck heart, duck intestine and duck gizzard.
Duck heart enzymatic hydrolysates has the strongest antioxidant activity in vitro. This study can provide a theoretical
basis for the comprehensive utilization of duck by-products.

KEY WORDS: duck viscera; bioactive peptide; antioxidant activity; molecular weight distribution; amino acid
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Table 1 Basic compositions of 3 kinds of duck viscera (wet weight, n=3)

8 A U KAF 7% BT R/% RT3 /1% FELRG 5 5 /%
UL 73.85+0.45° 19.12+0.61° 2.3540.06° 2.48+0.21°
LY 86.01+0.60° 7.93+1.22° 1.18+0.30° 0.58+0.02°
Ly 72.96x1.08" 17.1940.31° 0.76+0.16° 0.63+0.03"

H: FPIARNG LR 25 5 0 3 (P<0.05), 3 2 AW,
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Fig.1 ABTS cation radical scavenging abilities (A) and Fe** chelating abilities (B) of enzymatic hydrolysis products (n=3)
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Table 2 Molecular mass and relative content of each component of the enzymatic hydrolysates of 3 kinds of duck viscera (%)

53 F 534 /Da
FE i
75~1000 1000~2000 2000~3000 3000~4000 4000~5000 5000 L4 |
LN A 71.00° 19.72° 5.29 1.69* 0.93* 137
I i i ik 40 66.42° 19.81° 6.81° 2.66 1.66° 2.65°
T3 5 Tty et 400 59.51° 25.68° 7.97* 2.71° 1.55% 2.58°
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Table 3 Amino acid composition of enzymatic hydrolysates of 3
kinds of duck viscera (n=3)

SHR/(g/100 g)

HIERR AR
LN W s 5 1%
KA (Asp) 2.68+0.01° 2.92+0.09"  3.46+0.18°
I B (Thr) 1.12+0.00° 1.21£0.04*  1.42+0.07°
2253 B2 (Ser) 0.90+0.00° 0.96+0.01° 1.040.04°
A% R (Glu) 3.44+0.01° 3.9240.13°  5.09+0.32¢
H2#2(Gly) 1.31+0.01° 1.83+0.06° 2.3140.13¢
EZNAUNEY) 1.85+0.02° 2.00£0.07° 2.42+0.14°
SR (Val) 1.16+0.01° 1.24+0.04° 1.26+0.08"
SRR (e 1.01+0.01° 1.20+0.04° 1.29+0.08°
SEEBR (Leu) 2.20+0.10° 2.2140.09° 2.66+0.10°
RN R (Phe”) 1.14+0.02° 1.15+0.05° 1.3240.09"
2 % R (His) 0.8+0.01° 0.87£0.03"  0.97+0.05°
% B2 (Lys) 1.88+0.02° 2.02£0.07°  2.47£0.11°
K 4R (Arg) 4.2140.08" 5.18+0.11°  4.5+0.26°
Bt 23.69+0.31*°  26.72+0.83°  30.21£1.43°
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