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Bl % HSPSSHEAT 5 22400, SR e/ i 35 1 22
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B o T ) PR 5 22.56%, T
% A £t (Oreochromis sp )RER ™ & (Hypophtha-
Imichthys nobilis)fa 3 . % i (Ctenopharyngodon
idella)fti "% L AMIETIN T8I 7= 9 1Y 3K 4 FIR
U7 & R AR EED.
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Tab. 1 Nutrient content composition of K. pelamis by-products and other raw materials %
% R0 T E =) B | R A fif £ 5k ik
ingredient K. pelamis by-products Oreochromis sp. surimi head of 4. nobilis head of C. idella
A  crude protein 22.56+0.47 18.92+0.32 12.91+2.15 13.81+1.14
K7 moisture 68.36+0.76 76.75+1.34 78.19+2.96 67.07£1.18
KRR crude fat 3.010.13 2.16+0.53 1.84+0.92 10.79£0.65
W4y ash 2.89+0.06 1.2940.63 6.45+0.85 7.30+£0.94
R — o Ry N
22 REXNBAHIEBREIENTE UGS FEAK T 20%.

Jige 2 1 ok T 45 B S RO A R R B
Ja TR ), ALFRE )N T30 minf, 48
P AR HTRE — 5 7 1 b 0 g BB 2 1 g A9 g o, (L
25 Rk B E] 30 minis , PR B0 T 2
TR AT EGA N1 h, AR 0
B ZA, I H B AL B ) A G, R
EEMEE R TREES ., ALY G,

b
100 p w2 ¢
a "
d
W 80 . d d
5=
o§ 60
X o
g2 B 40
20 |
0 1
0 1 2 3 4 5 6 7 8
ff 18] /h
time

1 BELETHRELEEFEMEELA20W,37°0)
A [R5 BE 3 S 06 8 A7 76 B 3 1 22 7:(P<0.05), T
Fig. 1 Changes of trypsin activity treated by ultrasound

Different letters indicate statistically significant differences (P<0.05),

the same below
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FE D, BB OV BT W T 2 (F12).
X 5 g AR 1 AR R S VR R 0 I AR AR A —
H(EI). B4 hE A9 A I3 T 3 AR e (P>
0.05), DA I Je 82 52 56 v 1 G A 5T 8] 3 24 4 he

Wit o i O B ) T v, RN TR ) A TR
K i o AR R A F2E 5 )RR A AL TR
R RS EIHE TR B 3) X IR A
55 °CHf & SRR B i K1H, 769.01%, 537°C
B AH L2 8 T 11.29%. T S8 4 78 88 75 4540 T
RIECRAESO °CHF IR B i KAH, }78.29%, 7]
FEAE T BXT BRALAH L, TR & T 18.66%
XFPFOK MR E, MEERE N, Rk L
FHE TR, 53 RAM L, R R E R
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Xif A 2 FIER 75 Ak B4 A K i B 38 HE 55 o Cif ik 3|
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Z5 30
BE 20l
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O ! 1 ! L 1 J
0 1 2 3 4 5 6
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2 BN T Al BN R AR E AR
FEMLET 120 W, 37 °C)
Fig.2 Changes of nitrogen recovery of K. pelamis

by-products with trypsin and ultrasounic treatment

1 5%} control
W 240W i 75 AbFE treated with ultrasound at 240 W

R %
nitrogen recovery

45 50 55 60

i fE/°C

temperature
B3 TREIEE T I =484 n/E
RAEEN T
TR Ak R 20 rh B A [F] 2 B 3o A7 1 2 3 P 25 7 (P<0.05), R A
Fig. 3 Changes in nitrogen recovery of
K. pelamis by-products with trypsin after incubation for
4 h at different temperature

The columns at the same treated having the different letters are

significantly different (P<0.05), the same below

UL TCA-TT ¥ 1 2 11 I 2 1 2 Tl e i b - K DLF
(R /N UK ) o B TG A L O T, PR
TCA-A] % PE 2 (1 IS S8 A AR AN K, 1 7 A 3
Y1 B TCA-FT MR 2R [ I iR 5 0 i o s
TRER S, FE55 °CRY, H ISR IR B R KM,
H46.30%, X IR HE R T 33.20%(%15). TCA-
AT TR AT 3R A A8 A A W A EIE T 40 TR i R
55K i BE B AR 4 o

Xof S [ i B 45 1 Wi 4 e %) B A G
W T, SRR, MEREHINE, B
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i JE/eC
temperature

4 AREIRETEMIE ~YIB8HE4 h/a iy
KRRETK
Fig. 4 Changes in degree of hydrolysis (DH) of
K. pelamis by-products with trypsin after incubation for

4 hours at different temperature
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Fig. 5 Changes in TCA-soluble protein recovery of
K. pelamis by-products with trypsin after incubation for

4 h at different temperature
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x2 TRIBETEMF4NEHNEEREER
Tab.2 Remnant enzyme activity in the enzymatic

hydrolysate incubation for 4 hours at different temperature %

EE/ °C X 2 e 7 AR FRAH.
temperature control group experiment group
37 72.14+1.13° 70.84+1.27°
45 64.84+0.99° 71.2140.66°
50 64.04+0.42° 74.17+0.52°
55 61.69+0.49° 74.47+0.28°
60 57.64+1.08" 69.34+1.13°

I BT EUE _EANFVNG TR AE 3 2 R (P<0.05)
Notes: different letters in the same column indicate that the enzyme
activity are significantly different (P<0.05)

%A nitrogen recovery
I TCA-A] P SUEICE TCA-soluble protein recovery
)
. b b o 5
%0 pa ca dog dgglg =2
= _
Sze60f 130 @g
M- =
=F 0 £E
=540 1 fsal
El g ra 2
= N3
&g 10 B2
220 ¢ b
< ?
@)
0 Lo 25
120 180 240 300 a
i IW
power

6 TREIBAINETEMIE =B hEH
AEEFITCA-AAMREW RN T
HH R 8 AR o B A A A 72 B R OR A7 7 & 25 1 72 57t (P<0.05)

Fig. 6 Changes in nitrogen recovery and
TCA-soluble protein recovery of K. pelamis by-products
with trypsin after incubation for 4 h treated with
different power of ultrasound

The columns at the same index having the different letters are

significantly different (P<0.05)

IR B R AE, H40.75%. T A B T80 7= W1 1Y
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8.30%, HXTHRZH T T 28.70%, fH 4H#8 H 2ik
F300 WHF, 7K fift B s A5 B AR (1 7)o

3000 ubk bR 53+ 2 F BEE D281 K 2
S TR LTk, 11600 ulk T /> F K
W) it 5 Ty 6 114 16 R 2 B 2 U A JE B ) R

MRS, 2 F 5K T°3000 uft & 734 by i W
B FEEIR, K50%LL F, i600~3000 ulf) i 43
Wz, KT 600 ut /N7 Rk & E BRI S),

3 TR
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Fig. 7 Changes of degree of DH during
ultrasonic-assisted enzymatic hydrolysis of

K. pelamis by-products
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Fig. 8 Molecular weight distribution of hydrolysates of
K. pelamis by-products
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Preparation of peptone by ultrasonic-assisted enzymatic hydrolysis of
skipjack tuna (Katsuwonus pelamis) by-products

ZHAO Peicheng ', TANG Lianxiang', YUAN Jian’, CHEN Yifang’,
WANG Qiujuan ®>, DING Yuting *, LIU Shulai "**

(1. Ocean College, Zhejiang University of Technology, Hangzhou 310032, China;
2. Ningbo Today Food Co. Ltd., Ningbo 315502, China;
3. Institute of Ocean Research, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: Katsuwonus pelamis processing by-products, including viscera, fish head, fish gills and fish skin,
contain protein, fat and other nutrients. Ineffective utilization of these by-products will lead to the waste of
nutritious resources and serious environmental pollution. In order to provide a practical method to improve the
utilization of by-products, the peptone was prepared by ultrasonic-assisted enzymatic hydrolysis of K. pelamis by-
products by trypsin. The effects of time, temperature and power of ultrasonic on the changes of protease activity,
degree of hydrolysis, nitrogen recovery, TCA-soluble nitrogen recovery and molecular weight distribution of the
hydrolysate were investigated during the ultrasonic-assisted enzymatic hydrolysis of K. pelamis by-products. The
conditions of peptone preparation were optimized by single factor experiment. The results showed that the
enzymatic activity of trypsin was significantly changed by ultrasound treatment, and the activity of trypsin
increased within 30 min under the ultrasonic power 120 W. However, after 30 min, the activity of trypsin
decreased obviously, until 4 h later the enzyme activity tended to decrease gently. The power of ultrasonic and the
temperature of enzymatic hydrolysis all affect the enzymatic efficiency of enzymatic hydrolysis of K. pelamis by-
products. Under the conditions of ultrasonic power 240 W and 50 °C, the recovery of nitrogen increased by
18.66%, the degree of hydrolysis increased by 30.43% and the recovery of TCA-soluble nitrogen increased by
33.20%, compared with non-ultrasound group. And ultrasound also can effectively improve the small molecule
peptide in the enzymatic solution. The optimum conditions were temperature 55 °C, ultrasonic power 240 W,
hydrolytic time 4 h. Under these conditions, the recovery of nitrogen was 81.40% and the recovery of TCA-soluble
nitrogen was 40.75%.
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