5 ikE REPOATS

FEERFETHRERFRIEEHEMAUKLERR
YK, WA, 2R BRE, #£C, FAR

(1. , 264005; 2.
: 265700; 4.

, 264005; 3.
, 264003)

EE: 8K 5 (Spanish mackerel)n Ljg R F-H'E &AM, A TRZJFEQRGA R F R Y IR T #,
ST AR R M) K B0 7 kBRI A B O R B BRI AL E IR, AERE Ak —HFRAFA
(Bacillus subtilis)Hy-2, VAR ZBEKZm TEFHFD T EARGIEMNRY ZH. HATH—FRG >
WG BAH, HEAZH®R T E QBT A Hy-2 AL H, RAFTEZEF B TIRARTP)FE LM F
ERi i VMR R T @ Hy-23, A& TG R Fth A Rrt, B2 R XRAMRETLE, F37 E2H—
EARBAE KB TN, BRI ANERR ST 124%. BB EENE, ZFRATEETH
FEAEAR 8 R G KB AEFE AL R RIT.

XEIR: FATRFETR, Bal; WAKER, TR IHE
RESES: Q933 XEAFRIRAD: A X EHE: 1000-3096(2016)11-0028-06
doi: 10.11759//hykx 20151109002

>

(1]

: 1.2 TERBHRE
o1 ’ (ARTP), ARTP-IIS
’ ( );
T , H1650-W  ( );
(Atmospheric
, 250HG (
and Room Temperature Plasma, ARTP) ) V-1100D  (
’ ’ ); , LDZM-40KCS
, ARTP
( )
30 1.3 BHRALKA
[3-7] [9]
ARTP : 1.0% 0.1%
(Spanish mackerel) , 0.5% 0.01 % L- 0.01%
Hy-23, 2.2% 0.5%, pH 6.6
12.4% : NaCl Na,HPO412H,0O
[8] NaH2PO4'2H20 N32CO3 L-
; (T-AOC) (
AR J
1 MHEEF%E
1.1 ﬁﬁ"‘-’%’ﬁ‘t‘ﬁk%% :2015-11-09; :2016-02-26
. : (2012GHY11515)
’ ’ ’ [Foundation: Science and Technology Development Projects of Shandong
, , , 80 Province, No.2012GHY11515]
, 75.07%, 15.90% : (1990-), s
: 13356903651, E-mail: 963007166@
Hy-2

qq.com; s s , E-mail: 116234307@163.com
28 /2016 /40 / 11



e IRkE REPOATS

)
1.4 Rk
1.4.1 Hy-2
[9]
1.4.2 ARTP
ARTP
, , 10°~10%  /mL
1.25x10"  /mL
[10]
30 s,
, 10 puL
ARTP
2 mm; 120 W 10 L/min,
5 lmL
EP EP 1 min,
1.4.3
,28°C 24h
(HE )
1.4.4
2%
, 28°C s
, 48 h , 10 min
10 000 r/min, 10 min,
FeS+
Fez+
MT_AOC:(A*Ao)X(Vl/Vz)XNX V3x100/30
» Mr.p0c V), 4 oD
Ao oD ;7 (mL); 7,
(mL); N s Vs
(mL)

1.4.5

8 [11]

SPSS

2 EREHM
2.1 Btk Hy-7TAKHL

1, Hy-2
14 h

12 h~20 h,

ARTP (2]

1.8
1.6
1.4
1.2
1.0
08
0.6
04 r
02r

0 & 1 1 1 ]
0 10 20 30 40

EEIN

MU (ODgff)

1 Hy-2

Fig. 1 Growth curve of bacteria Hy-2

2.2 ARTP 3 % oF 19 89 ik 8
2 , , ARTP
90%~95% , (131
ARTP 120 s,
91% 10° ;
, ARTP
120s, 10°

90
80
70
60

IR %

1 1 ]
50 100 150 200
SRS ] 1) /s

2 Hy-2 ARTP

Lethal rate of bacteria Hy-2 at different times under
ARTP

Fig. 2

Marine Sciences / Vol. 40, No. 11 /2016 29



e IRkE REPOATS

23 ZafeEHhmik :

HE 9 , ) )
HE 1 Hy-22, Hy-25, Hy-26, >
Hy-27, Hy-29 HE Hy-2 , Hy-21,
Hy-23, Hy-24, Hy-28 HE , 9
[14] 9

K1 INREREQBFENES

Tab.1 HE of nine mutants in the preliminary selection

Hy-21  Hy-22  Hy-23 Hy24 Hy-25 Hy-26  Hy-27 Hy-28  Hy-29 Hy-2

(mm) 8.48 8.34 8.26 8.54 7.68 6.98 8.10 7.46 8.42 8.06

(mm) 4.02 3.38 3.68 4.02 2.60 2.76 3.32 3.60 3.44 3.50

HE 2.11 2.47 2.24 2.12 2.95 2.52 2.44 2.07 2.45 2.35

24 EBHREAFHEF 2, 7
9 )
, 30C 26 h 10% ) Hy-1, Hy-2,
. 2% 9 Hy-3

48 h 3

(10 000 r/min, 10 min) ,

F2 INTRTHEAMENTFHERFLE
Tab. 2 Total antioxidant activity of nine mutants in the second screening

Hy-21 Hy-22 Hy-23 Hy-24 Hy-25 Hy-26 Hy-27 Hy-28 Hy-29 Hy-2
(U) 57646 592.04 586.85 529.72 542.70 470.00 511.54 524.53  527.12 521.93

(%) 10.4 13.4 12.4 1.5 4.0 -10 -2.0 0.5 1.0
2.5 EAEREZHEAE 0. EH-1S
3 3 S
g . Hy-21 i
SHm
, 10.4% 2
: Hy-22 =
&
¥
, Hy-23 L2 3 4 5 6 7 8
eyt
) 3 3
, 11.6%~13.6%( 8.7%), Fig. 3 Genetic stability results for three mutant strains
6.4%~9.6%, 10% o]
Hy-23 3 >
: P=0.095(>0.05), 8 , ; HE ;
Hy-23 s
, ARTP ) >

30 /2016 / 40 / 11



e IRkE REPOATS

#3 RLHKHy-23 BEEAZEHSTER
Tab. 3 Results of the single-effect analysis of variance
of mutant Hy-23
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A mutant strain of Spanish mackerel antioxidant peptide fer-
mentation obtained by atmospheric and room temperature
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Abstract: The processed waste of Spanish mackerel is rich in proteins. Antioxidant active peptide preparation via
microorganism fermentation can efficiently utilize these proteins and reduce the environmental pollution caused by
S. mackerel processed waste. One strain of Bacillus Hy-2 was obtained using the processed waste of aquatic prod-
ucts as the substrate; this resulted in the production of protein hydrolysates with high antioxidant activity. The an-
tioxidant activity of protein hydrolysates was further improved via mutation of the original strain of protease pro-
ducing Bacillus Hy-2 using atmospheric and room temperature plasmas. A strain of Bacillus Hy-23 with a strong
hereditary stability was screened from these mutants; this strain continued to allow a stable enzyme production even
after eight generations. Using waste proteins obtained from S. mackerel production as the substrate and an inocu-
lating mutant strain Hy-23, the fermentation process allowed the production of protein hydrolysates with a 12.4%

increase in antioxidant activity.
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