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( , 1.2.2
2004; , 2006; , 20006) (1) ,
> 50mL , 2
, , , 0.100 mol/L NaOH (
, ), 7,
, 3 20mL, , 0.100 mol/L
, NaOH , Vs ( ,
) , 2005; ,2010b) :
(%) = {[N><(V, V1)>=<0.014]/ W}>=100
) N W (2
, () ( ,
( , 2009; , 2013) 2005)
, DH(%) = ( / )><100
, (RP-HPLC) , 1.2.3 ,
(MALDI-TOF) , (60, 120, 180min)
, (45, 55, 65°C) (0.5%, 1.5%, 2.5%)
Box-Behnken ( ,2010; ,
2013; ,2013; ,2014)
1 1.2.4
1.1 (1) RP-HPLC
Smg ImL (
(1.0<10° U/lg)  0.1% TFA), 5mg/mL 0.45um
, RP-HPLC )
) ; , 20°C ,
SIGMA , ( , 2006)
(TFA) (Polybrene) , ; : Zorbax 300SB-C18 (4.6><250mm, Spm);
PTFE ( ) 0.8 mL/min; 100paL; A ,
Agilent1200 ( ), B (0.1% TFA), 1 0%—50% B,
Agilent 7890 ( ), 32min; 50%—100% B, 2min; 100%—100% B, 3min
MALDI-TOF-Target( Bruker Daltonics ), Zip : 280nm/254nm/214nm (Silva et al, 2007;
TipC4( Millipore ), PPSQ-31A( Mant et al, 2009)
) (2) MALDI-TOF RP-HPLC
1.2 , (
1.2.1 , 0.1% TFA) Smg/mLO- -4-
) (4-HCCA) 0.1% TFA 50% (ACN)
) ImL ,
95°C, Smin, , 12000r/min, ZIP TIP C4 10uL, , jme
4°C 10min , TA (0.1% TFA  50% CAN) ,
5kDa 1kDa 5 R 0.6pL
Milipore , ) >
( , 2005; , 2008; (Hinke ef al, 2002; Villanueva et al, 2004)
Wu et al, 2012) : N2 , 355nm,
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; 20KV, 2
1kV, 220Hz, 190ns,
’ 100 2.1
3) N ’ ’
(PTH-AA), 15puL
’ i 5 3 Box-Behnken ,
15 ,
PTFE A B C ,
PPSQ-31A , ( 1)
R1 MWEERITAERMRBER
Tab.1 Design and experimental results of RSM (respond surface methodology)
S (A)
A( ,min) B( ,°C) C( , %) DHI1(%) DH2(%)
1 ~1(60) ~1(45) 1(2.5) 46.42 53.17
2 1(180) —1(45) 0(1.5) 67.74 51.17
3 ~1(60) 1(65) 0(1.5) 68.75 52.69
4 1(180) 1(65) 0(1.5) 66.46 54.33
5 ~1(60) 0(55) ~1(0.5) 47.86 52.49
6 1(180) 0(55) ~1(0.5) 58.59 51.49
7 ~1(60) 0(55) 1(2.5) 57.72 56.72
8 1(180) 0(55) 1(2.5) 72.23 51.85
9 0(120) —1(45) ~1(0.5) 46.41 48.50
10 0(120) 1(65) ~1(0.5) 47.47 51.73
11 0(120) ~1(45) 1(2.5) 75.28 55.65
12 0(120) 1(65) 1(2.5) 75.81 55.57
13 0(120) 0(55) 0(1.5) 83.45 63.39
14 0(120) 0(55) 0(1.5) 75.74 63.91
15 0(120) 0(55) 0(1.5) 81.36 63.03
DHI : DH2
2.2 *2 MMEEEAFREHAFESER
2 ’ Design Expert 8.0 Tab.2  Analysis of variance results for response surface

>

>

DH1(%) = 80.18 + 5.53A + 2.83B + 10.09C — 5.90AB +
0.95AC — 0.13BC — 9.99A% — 7.85B% — 11.09C?
DH2(%) = 63.44 — 0.78A + 0.73B + 1.95C + 0.91AB —
0.97AC — 0.83BC — 5.16A% — 5.44B% — 5.14C?

LA B C
2
2013)

P=0.0395 (P<0.05),
P=0.0025 (P<0.05),

E

, 2010;

4.

07

quadratic model

F P F P

DHI 5.36 0.0395 | DH2 18.68  0.0025
5.42 0.0674 A 2.60 0.1679

1.42 0.2873 2.8 0.1918

18.01 0.0081 1625  0.0100

AB 3.08 0.1395 AB 1.77 0.2403
AC 0.079  0.7899 | AC 2.01 0.2159
BC  1.554E-003 0.9701 BC 1.47 0.2799
A2 8.16 0.0356 A2 5275 0.0008

B2 5.03 0.0749 B2 5851  0.0006

c2 10.05  0.0248 2 5229 0.0008

4.07 0.2034 1523 0.0622

P<0.05 ; P<0.01
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(P>0.05), :
P=0.0622 (P>0.05), :

> > > > >
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Fig.1 3-D surface and contour plots showing the effect of hydrolysis conditions on DH1
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, 2.4 RP-HPLC
: 136.8min, S
55.7°C, 1.97%, DHI A ( 0.1% TFA)
83.41% : 115.6min, Smg/mL , RP- HPLC

55.4°C, 1.70% , RP-HPLC s S 42 ( 3a,
DH2 63.68% 3b), A 42 (40

DH1 DH2 83.39% 63.69%, , RP-HPLC ,
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Fig.3  Analytical RP-HPLC chromatogram of polypeptide
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MALDI-TOF :
2.5 MALDI-TOF
RP-HPLC
S2 Al A2)  MALDI-TOF ,
4(
5000) S1 ( 4a) 3126.732
S2  (  4b) 1919.789

(S1 S2 Al

(S1

Mr=1000—

>

2004.802

e. ; f.

3141.300 , )
Al ( 4o 3 ,
4370.600 ; 2781.575 ,
2625.412 , 3035.719
3191.550 A2 ( 4d)
2 0 2632.297  2863.417,
2531.243  2762.374
2.6 N
N S1 S2
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Al A2
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ENZYMATIC HYDROLYSIS TECHNOLOGY OF APOSTICHOPUS JAPONICUS AND
ACAUDINA LEUCOPROCTA BASED ON RESPONSE SURFACE METHODOLOGY AND
N-TERMINAL AMINO ACID SEQUENCING

LI Yan-Yan', DAI Juan?, HU Ling-Ping?>, JIANG Zhen-Zhou', SHANG Jing', ZHANG Lu-Yong'

(1. Center for Drug Screening, National Drug Screening Laboratory, China Pharmaceutical University, Nanjing 210009, China;
2. School of Marine Sciences, Ningbo University, Ningbo 315211, China)

Abstract We optimized the hydrolytic conditions of two sea cucumber species with protamex in respond surface
methodology (RSM) to take full advantages of this valuable marine resources. Using hydrolysis degree (HD) as an
indicator, we designed an RSM experiment with three factors of temperature, enzyme amount, and the treatment time. The
best hydrolysis conditions for Apostichopus japonicus were at 55.7°C in enzyme amount of 1.97% for 136.8 min treatment,
at which the HD reached 83.39%; and for Acaudina leucoprocta, there were 55.4°C, 1.70%, and 115.6 min, respectively in
HD of 63.68%. In addition, after the enzyme solutions were separated and purified by centrifugation, ultra-filtrating,
RP-HPLC (reverse phase high-performance liquid chromatography), MALDI-TOF (matrix-assisted laser desorption/
ionization time of flight mass spectrometry) and N-terminal sequencing, the main constituents of the solutions were
analyzed, from which we harvested peptide S1 (Gly-Pro-Val-Gly-Ala-Ser-Gly-Pro-Gln-Gly-Pro-Gln-Gly-Pro-Gln-Gly-
Leu-Ser-Ala-Leu), S2 (Trp-Pro-Pro-Gly-Asn-Ser-Gly-Ile-GIn-Gly), Acaudina polypeptide Al (Gly-Ala-Asn-Gly-Asn), and
A2 (Trp-Leu-Pro-Gly-Asp-Thr-Gly-Pro-Gln-Gly-Val-Thr-Gly-Pro-Val-Gly-Pro-Ala-Gly).

Key words Apostichopus japonicas; Acaudina leucoprocta; response surface methodology; separation and
purification of peptides; N-terminal sequence



