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Abstract: To investigate the effect of ripening, simulated digestion and enzymatic hydrolysis on the antioxidant ability of
turbot hydrolysis, alcalase and simulated digestion were applied to hydrolyze the raw and ripening turbot meat to prepare
the raw meat alkaline protease hydrolysate, ripening meat alkaline protease hydrolysate, raw meat simulated digestion
product and ripening meat simulated digestion product. The degree of hydrolysis, molecular weight distribution, amino acid
composition, peptides composition and in vitro antioxidant activities were compared. The results showed that the degree of
hydrolysis of the raw meat alkaline protease hydrolysate was the highest, which was 20.18%. The molecular weight (My,)
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distribution of four samples varied greatly, only one peptides were shared, but the amino acid composition presented

insignificant difference. The My, distribution of alcalase hydrolysates were mainly lower than 1000 Da, the 2~4 peptides

accounted for 64.57%~51.73% of the detected peptides sequences. While, in the simulated digestion samples, the

1000~3000 Da peptides fraction accounted for over 50%, and dominated by polypeptides (>10 length). Ripening

diminished the proportion of small peptides (<6 length). In vitro antioxidant ability assays indicated that alcalase

hydrolysates exhibited stronger antioxidant abilities than simulated digestion products, ripening reduced the antioxidant

abilities of the raw meat alkaline protease hydrolysate. The raw meat alkaline protease hydrolysate presented the best

superoxide anion and hydroxyl radical scavenging ability, as well as the highest ferric reducing ability. Therefore, alcalase

is superior to simulated digestion in hydrolyzing turbot meat, ripening will ameliorate the antioxidant ability of turbot meat

hydrolysates.
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(3% 4h) | L-5E AL BRI D H IR (ke iRt
AR BRAS T FAF Ao B - St sl

SR-AON-50 BV VR TR AL _Lifg & A A
FRZSFl; SKD-800 Y H Sl IRE BAL il RS )
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Fig.1 Degree of hydrolysis of different hydrolysates of turbot
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Fig.2 Size exclusion chromatograms of different

hydrolysates of turbot
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1 53.97%, Ik T 500 Da [ 15 LbAHIT 40%, i T
RSD FlI SSD, RAH fll SAH 4} T JFi & T 2000 Da
FI AR 11.41% 1 14.64%, HHIET RSD #1 SSD,
3¢ BT A 2 1 T L S S 1 T R R, 1 e LA T

PRI . FER—BR A T, AR RS 19 7K A

P4 F R T 2000 Da MRk & 2w TA
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Table 1 Relative molecular weight distribution of different
hydrolysates of turbot
AR R (%)
K fEA)
<500 Da 500~1000 Da 1000~2000 Da 2000~3000 Da >3000 Da
RAH  46.81 12.16 29.62 8.18 3.23
RSD 17.98 17.33 40.49 14.42 9.78
SAH 4148 12.49 31.41 9.79 4.83
SSD 17.05 14.66 39.14 15.73 13.43

2.3 SERRLAR

th#e 2 AT LUA HY, 225t fn P 075 2 AR IR 1A
44.26%, HAK R EFRME . 2 LR AT ik —
AR S F UK R PIPTEAL TS PERY RS B o
WF5T32HH, Tyr, Phe. Pro. Ala, Leu 1 His iX 6 Fi%
FEPR A i B Bl R S Z IR PR TEAR G, AR
PR AT S REMR Y 5 LEIAE] T 31.28%, /KLU, 2
FEPRZH AR R AR, IX R W 22 5 A P Rl AP

2 ZEAAF KD EIERRLLIL
Table 2 Amino acid composition of different hydrolysates
of turbot

JEE IR 438 (%)
fi1 [A) RAH RSD SAH SSD
KA (Asp) 10.57 10.51 10.52 10.66 10.31

AL

P

1% (Thr) 5.57 5.49 5.45 5.49 5.12
22532 (Ser) 5.32 5.49 5.55 5.53 5.50
B2 R (Glu) 13.89 13.66 13.79 14.41 14.29
& (Gly) 7.65 8.93 8.87 8.92 9.96
HE R (Ala) 8.65 9.05 8.90 9.30 9.45
#i5MR (Val) 5.41 5.29 5.21 5.08 4.90
2% (Met) 2.50 2.39 2.30 2.29 1.80
SsEa i (1le) 433 4.05 4.10 3.62 3.46
552 (Len) 14.23 13.86 13.82 14.28 14.40
i 242 (Tyr) 1.25 1.08 1.09 0.81 0.66
AN W2 (Phe) 3.49 3.35 332 3.11 3.03
#1542 (Lys) 8.74 8.24 8.41 8.37 8.70
2] IR (His) 1.58 1.51 1.50 1.44 1.37
H4 (Arg) 474 4.66 4.73 445 481
Jifi %2 (Pro) 2.08 245 242 225 223
B K P R 40.68 40.44 40.07 39.94 39.28
W R 44.26 42.66 42.62 42.25 41.43
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Fig.3 Venn diagram showing the unique peptides identified in
different hydrolysates of turbot
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Fig.4 Peptide distribution of different hydrolysates
of turbot fish
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BN E T KSR ABTS [l RLiE R iR JE A7 .
BRI IS BRAE S AR 3k 3 il WS BRIE TEAE 4 4>
YrEALTEEFE bR HIEl 5 AT, w2 P K 4
PP TE M & TRSITE ALK i, (A2 1%
A RIS BH W R s sl BRI HITE AL b A f b
BE IR . RAH F1 SAH 19 ABTS B i IHER%
T ETT RSD H1 SSD(P<0.05), 1555535 60.48%
T 65.71%; #BAA BB FIERRAE J1 FIEEE 3 BEE R
WD A g Rl R T R AE R AR L R, H
SAH. RSD #l SSD Z [a] 0¥ J5L e )1 Jo w35 E 25 57
(P>0.05) . RAH HEBE M TIEBRESR ., BRI A R
FE R R R R e hm T e AR, HOE A
BAES FIiE bR . ¥k [ i LTS KRR A 5 1 55
oA 0.515, 48.66% #Fi1 0.34, fH RAH Fll SAH Y35
HH R REERREA BEM2ZE R (P>0.05) . 456
4 PP EALTE PEFS AR A2 45 0T LAE HY, Bk 1 i
TKSE AR SNL E AL G T B A B = TR B i Ak
PR, X 5 T AL AR X R TE R U R b Tk
WEPEROBFIT 45 5 —2 . RAH MIPLEALTR MR, 3
A RESE T RAH 5057 /K A BE R v & B i 4a ik
DIk o S5 40, BFFE R BH KR4 1 431 o A1, it
SEALIEPEIRTE, 10 Gomez 5P WFST LT B R R B
43 F R /NT 1000 Da £ KPS AL 36 PE i ; Wu
L2 K BT B /N T 3000 Da P £ Bz i R 22
KA DPPH H HIEFRRIE R S o iae kT
3000 Da IZH 5. S 4h, RSD il SSD fUHLEAbIE 1
e R e, R4S SSD BU/K R EE K, {H SSD Hi4y
FEE/NVF 1000 Da 2K &5 el 31.71%, B0
RSD [ 35.31%, I SSD ML A AL G PE A
H L RSD 558, tbAh, nde bl fim 5 S e —
e Jy (RS O 1 B R R A P g AR A Y,
XA HEULE T3 RAH PR T SAH 1955 —
3 g

ARG T RAH, RSD, SAH #i1 SSD iX 4 F
Z AR KRE | XTSRS AT . R
ZH BRI IRBEZH B, I —2 LUAR T A Tt s e
25, S5REHH, RAH BAT = 7K RE (20.18%)
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