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Abstract: Bonito protein hydrolysates were prepared by enzymatic hydrolysis.using bonito fish as the raw material. Enzymatic hydrolysis
processing was optimized using antioxidant activity and protein.recovery rate.as indicators. The protein hydrolysates were then separated and
purified by means of ion exchange chromatography and gel. chromatography. Finally, matrix-assisted laser desorption/ionization-time of
flight-mass spectra (MALDI-TOF-MS), in tandem with reversed-phase high-performance liquid chromatography (RP-HPLC) was applied for
structural identification of fraction composition. The optimum For the hydrolysis reaction, the best hydrolytic enzyme and its concentration were
papain; and 1.0%, respectively. The optimum pretreatment conditions were 100 ‘C for 5 minutes After 4-hour hydrolysis, three fractions,
labeled A, B, and C, were obtained. from the hydrolyzate through DEAE-52 cellulose column chromatography. Fraction A had the highest
antioxidant activity, which was further separated by gel chromatography on Sephadex G-15 column to give two fractions. The fraction with the
highest antioxidant activity was labeled Al and'the other was labeled A2. Using MALDI-TOF-MS, the molecular weights of Al and A2 were
found to be around.378.830 Da. Further amino acid analysis revealed that the short-chain peptide had a possible amino acid composition of Lys,
Leu, and Pro.
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Table 1 Reducing power, hydroxyl radical scavenging activity, and protein recovery ratio of different enzymatic hydrolysates

. KA 7.5 mg/mL B #amAAREY EaRE
<, W AR AAL ICeo fh/(mgimL) FeA%
W& B 0.39 +0.02° 51.79 +£1.91° 45.86 +0.08"
Nk % € B 0.43 £0.01° 37.96 +1.90° 23.67 +0.15
ANNE G B 0.45 +0.02° 36.77 x1.12° 31.31 +0.44°
SH%aM 0.37 +0.02 45.62 +2.20° 36.22 0.25°

Alcalase 0.40 +0.02° 38.76 +2.29° 33.89 +0.47°
KRR G B 0.34 +0.03° 45.954.14° 42.36 +0.14°

E: &7 AR LARFHE (ac) RTEFRE.
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Table 2 Percentage of amino acid content in fraction Al and

fraction A2
IR STE AL% A2/%
RARB(Asp)  133.10 5.62 1.19
B2 B(Glu) 147.13 7.05 1.78
£ 5% (Ser) 105.09 5.60 4.98
25 (Gly) 75.07 12,44 3.49
40 2B (His) 155.00 255 41.84
2R (Arg) 174.20 8.89 10.67
& BA(Thr) 119.12 6.28 8.53
7 2B (Ala) 89.09 12.34 3.44
/it 24 (Pro) 115.13 6.40 2.38
BB (Tyr) 181.20 0.76 1.63
2 B (Val) 117.15 5.80 1.50
E 2 BR(Met) 149.21 0.25 0.29
FEEE(Cys) 12115 0.03 0.17
F w2 (Ile) 131.17 4.07 1.25
TR (Leu) 131.18 8.33 2.07
XA EE(Phe)  165.19 1.60 6.33
BRFR(Lys) 146.19 11.99 8.45
& - 100 100
T

[11 PN, Zeite, SR PE, 55 e L T 200 A XU /K b 11 DR
[3]. A A il 2#41,201.3,13(6):104-110
SUN Jing, LI Ye, ZHANR Chun-dan, et al. Optimization of
bienzymatic hydrolysis of katsuwonus pelamis byproducts by
response surface methodology [J]. Journal of Chinese
Institute of Food Science and Technology, 2013, 13(6): 104-
110

[2] Hiroyuki Fujita, Tomohide Yamagami, Kazunori Ohshima.
Effects of an ace-inhibitory agent, katsuobushi oligopeptide,
in the spontaneously hypertensive rat and in borderline and
mildly hypertensive subjects [J]. Nutrition Research, 2001,
21(8): 1149-1158

[3] Hordur G Kristinsson, Barbara A Rasco. Fish protein
hydrolysates: production, biochemical, and functional
properties [J]. Food Science and Nutrition, 2000, 40(1), 43-81

[4] AL SR, SR 55 e 25 7K Sh s R 7



MR BRI

Modern Food Science and Technology

2015, Vol.31, No.9

[5]

(6]

[7]

(8]

BRI & s 7L 5T K,2008,29(11):159-162

ZHU Feng-xian, DAl Zhiyuan, ZHANG Yan-ping, et al.
Research progress of bioactive peptides prepared by enzyme
hydrolysis from aquatic animal proteins [J]. Food Research
and Development, 2008, 29(11): 159-162

Karen Fox, Alvin Fox, John Rose, et al. Speciation of
coagulase negative staphylococci, isolated from indoor air,
using SDS page gel bands of expressed proteins followed by
MALDI TOF MS and MALDI TOF-TOF MS-MS analysis
of tryptic peptides [J]. Journal of Microbiological Methods,
2011, 84(2): 243-250

Wk 52 8, S P 1 B8] 08 e 1K) ) FH R R 3] R4 2% 57 #41,2011,
(10):69

CHEN Ai-na, GONG Yan-dan, MIAO Pu. The utilization and
exploration of the bonito [J]. Scientific Fish Farming, 2011,
(10): 69

Elizabeth Escudero, Leticia Mora, Paul D. Fraser, et al.
Identification of novel antioxidant peptides generated in
spanish dry-cured ham [J]. Food Chemistry, 2013, 138(2-3):
1282-1288

Sheng-Jun Wu, Jin-Hua Wu, Ling-Zhu Xia, et al. Preparation

(9]

[10]

[11]

[12]

of xanthan-derived oligosaccharides and their hydroxyl
radical scavenging activity [J]. Carbohydrate Polymers, 2013,
92(2): 1612-1614

Luigi Milella, Ammar Bader, Nunziatina De Tommasi, et al.
and free

Antioxidant radical-scavenging  activity of

constituents from two Scorzonera species [J]. Food
Chemistry, 2014, 160(1): 298-304

AR T it 2R B R E 9], 24404 12,2010,39(2):
224-226

LIN Zhi. The determination of the protein content in food [J].
Contemporary Chemical Industry, 2010, 39(2):224-226
Richard M Caprioli, Terry B armer, Jocelyn Gile. Molecular
imaging of biological samples: localization of peptides and
proteins using MALDI-TOF-MS [J]. Analytical Chemistry,
1997, 69(23): 4751-4760

PRI, 5 0 B R RO 57 A S VIR 0 ) 45 40 B B 4 e
HARWIR[D].) M A BTk 2%,2008

REN Jiao-yan. Study on the preparation, purification and
identification of antifatigue biopeptides from grass carp
protein [D]. South China University of
Technology, 2008

Guangzhou:

161



