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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.

Key words: turbot; enzymatic hydrolysis; simulated digestion; antioxidation; amino acid composition; bioactive peptide
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FIfF (200000 U/g) | 2,2'-BRZE-XL-3- 2 FEPRIF-EmE -
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240 mL EE T /K, #H797 pH = 9, HeJ5 i A 600 mg
W PERR (AR 55 °C [EIR/KIBERIEH 3 he 4505 T
BEZK K 10 min, BRI E R RG ARIBKESEE
250 mL, fERR AR A, JEWZE 7000 r/min
B0 15 min J5 B IEWRERASAE PBs 25 A TR
(alkaline protease hydrolysate of raw meat, RAH) FlI
R R A 1 R AE UMY (alkaline protease hydrolysate
of steamed meat, SAH), —20 °C #AEHTIaEe5787 .
1.2.3 {AAMERITEIL =88 Papungkorn 81 (147
R TIARS ML E AT Ak, 25 12 g A= P Ao JBE R,
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= 7.5, A 480 mg [P FIEFARZEAN AL 2 he HALLE
o5 Tk P KTEE 10 min, ¥ H 2= =355 FAZEIEK

REZZ 250 mL, fuERR LRI R, 18R A
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75% B ZFEFEVPEML . i3 Xcalibur 2.2 SP1 4R 4E
SRS EHE, — BTV FEN 250~1250 m/z, 433
ok 700005 HEREE S HEA AT 20 22 BRIEF TR, 1
LA HCD, BEE N 27%, R JH Xcalibur #{443
B HE, % PEAKS 4K X KB FE S $E4T de
novo 34T,

1.2.8 ABTS H HEIERBESITPHT S RokER &R0
BRI ERESR Y ABTS H HEERREE . HU 50 pL

B 10 fF BRI S 150 uL ABTS FHES FI5 T
96 FLAEGFIR AR RS, IR T #GX A 6 min J5 T
734 nm ABISE RN A, A 50 pL ZEMEKRACAE
ST RCA SR R, D2 WGBSR Ay, BA 150 pL 78
YRR ABTS BHES FI5 W SRR 21, I W5
{HA Aye F530(2) 11 ABTS PHES 7 F HH 375 R
BT, S5 H M RR IR
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0
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1.2.9 ¥ A HRIERGEIIEN S HRESHHESERY 1Y
D7 ERE SR ¥R R SETERRBE ST, 1] 96 FLIAFAR
A AR B A 50 pL i f# W, 50 pL 8.0 mmol/L
FeSO, I # AN 20 pL 20 mmol/L H,0, IF#, 37 °C JZ
7 10 min J& fIA 100 pL 4.0 mmol/L 7K 4% R 5 WX ,
121,37 °C ]V 30 min, Z5 G RH B ER, ET
510 nm MFEWSGIE R A, DL 50 nL ZEE KRR
PR OWAR ZR, e OB Ay, LA 20 pl ZE187K
AR HLO, W VAR ZR, MEROCIE N Ao TH
B3 A= (3) T
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1.2.10 A FIERGES SRR T H
JTVE AR S R A B B IS BRBE T o 75 nL B
W1 75 uL 50 mmol/L Tris-HCI 2% vh #% (pHS.0) T
25 °C =i 10 min J&, il A 50 pL 1.5 mmol/L £
PEE T PRI (1.0 mmol/L ERBRECHI) KW 5 min,
J& T 320 nm A E WEOGAE, S BT S 10 min, 55
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A FIERRBE S A=) W R
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1% BIEFAL BN E W T 96 FLEEFR I A, 50 °C &2 W
30 min J5 A 50 uL JEESTECH 10% 1 =& LR
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BRI RPN AN [R] FAh BN K iy 2 22 52t K i)
PR B FZ AN B 1 7R, RAH B /K 3 45 s (P<
0.05), >4 20.18%=+0.61%, H:¥x & SSD F1 SAH, RSD
AR A B AR, Ptk B I Bl K A B TS f e ™=
WK RS TS, X ] REAS A5 T ms B F e A IR
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= AP AR X2 Y I ST A SR AR . SRR
BH, 2B R LR A4k 8 1 ] AE B TE A R IR st
B & Al —E DU RS BOnASF ISR, 1t
S SR ST e AT =i % s RS s o = D i A S 5 S
WIS 53 WY, 85 1 BT 2s RIAA R SO A5 B0 2211
THALBEREYIAL 25 505, M KRR BERg in=7, {5
ERRREAIR T B8t AR BRI B ASCR, X AT Bes2 B
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Fig.1 Degree of hydrolysis of different hydrolysates of turbot
TE: AR FRACRARDK ) 1] 22 57 .35 (P<0.05), &1 5 [A].

22 BRSFRES
FIH 4 FibRAES B9 HPLC (AR ISR A 21
SRR IEATZR: 1g(My, )=—0.1882x+6.6417(R*=0.9966 ),
Z g AR K i 0 ROT HEBH (3 I an 151 2 o,
I IR E TR 4 FhoK P AR X 53 o e 5
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Fig.2 Size exclusion chromatograms of different

hydrolysates of turbot

eI 1 s, ER—WE 7R, RAH Fl
SAH H4-FRBrE K T 1000 Da B4 b5 58.97%
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

IKAES, 33X T RS NG R HR A R B A AR T SRR

FARAEN R, 7= T HEBUBE DI 25 S 45 F AR AL R L

FEPR G R, ‘S EOXE 48 H BT YA BRSO ROk

ﬁ7£'7:[28]o

® 1 ZEMARKFDIARR 735 B oA

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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