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Response Surface Methodology for Optimization of Small Peptide Preparation from Paphia undulate Meat by Acid Hydrolysis
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Abstract: In this study, an acid hydrolysis procedure for preparing small peptides from Paphia undulate meat was proposed
and optimized using response surface methodology (RSM). A quadratic regression model describing small peptide yield as a
function of 3 variables was created based on a 5-level quadratic orthogonal rotation combination design, whose goodness of fit
was 92.09%. The optimal hydrolysis conditions were found as follows: raw material-to-water ratio of 1:3, hydrochloric acid
concentration of 6.4 mol/L, hydrolysis temperature of 92 °C and hydrolysis time of 5.3 h. Under the optimal conditions, the
predicted and experimental recovery rates of small peptides were 84.04% and 82.21%, respectively. SDS-PAGE revealed that
the smallest peptides in the resulting hydrolysate were less than 2 kD.

Key words: response surface methodology; Paphia undulata; acid hydrolysis; small peptide

S TQI14.2 SCHERFR RS A YRS 1002-6630(2011)21-0218-05

TN — 28 BAT 2R DA T RER B 1 A B,
WPTAAL U, PUEL R RS, Bl
B 2 ANEIERR R BN HH A SRR 1 B R, T
HA 2B, SRR s BEL AT, a0 R AR B %
AR D RE 5 B R AT E BRI, ARk 2 K
9 25 AN Dy BEE £l 1K) T S B FH A -8l

NN R DR R o S S W N 5% i1k =4 E DV S SRUN
T RN R i JRAS R ANIE £ A RS 0 5 A

Wk H 3. 2011-06-25

Frahe B BUAZEMR < RN KR AR N IR . K
it A I FLR R AN &, DA i AR 20 1
KA T UK, 25K, HER. REARE
KAB IS EREIR ,  FKHB I s LR R o B AW e AE T, P
77 D BN L B RR IR A, 8 IR N R
Ko BRIKMFRATKMRMIR . HA S 51 2 131 g
YERL, 5 T KRR A 7™ (5 o, [R] I ) A A R K i
WPl VUMK AT S SR TE B, WA L S e A

FEBIUH b7 B RS TR H (2008BAD94B08): 44 2009 B 4d A 5 H (2009B091300018);

J7 45 2010 Be 4 15 41 H (2010B090900027)

e R BRBERI(1979 —), B, YW, Wid, TEMHN AT, E-mail: fsexg@189.cn



XY LR

86iltl=

—

2011, Vol. 32, No. 21 219

e R JRORE, R BRK MR, PRI ERIRIK L . R /K IR FE
T2 7K At IR [R]85 DRT 28 508 SR A 236 1 5 i A8 A RAEE , I P g 7
HVEBEAT O, AIRAS 26 A i W AF 32 HY e D0 IR /K ik 4%
i, HoAh B A R K fif T2 RS %

Wi N [ 2> #r i (response surface methodology,
RSM) Hi Box M &1 T 20 fH4d 50 4240 H I %0 58
A, e LA 7 FRE ek B S T, R 2
b E 5K RN KR 205, KK 5%
85 O R BB, Rk, nI) R 0 TRREAT 2 AT
W 5w NAE 2 (8] PS5 72 RPAHTCR,
AT OLAREY . H T W T 23 A v BT A AR
TEMG A T 24 FRUL A 7T, U Guo A5 1OV 1 ey 1 1 73
WA R R T B 1 4] ACE BRI MIR A SR HH i 3
T A 7725 DA 15 HR B T 4R A R E-220, 1 2 7K A v )
I SR i B N TR R 5

1 MES5F®%
11 MRS RF
WarEARS PRl TR T, dR E R

Wit B ¥ U I T NI AL I T B3 4

WIBIBERG . H XN e SRS Tris
ZABBI Awl; WA, WAL i N
BEAAWAT,; - iAo, HEBR. %D
R250  JUMIHE AR R A A LRI 4
Bt 4li o
12 [R5k

SHZ-82A HI /KR  Siami s BIERTRA
Fl; pHS-3C MKE® PH il LiEE A s FA2004N
PR Rk RSB A\, BP252AG fitt:
/O REMNAETHEEEIEARAF; KDN-102C &g
AL BRI AR A A SYC-15 B HE KB
MR RN FBEE] s 85-Z i i Fkgs WM
AER) s WY REMIHTRLRE] s DYCZ-24A Y
kA dbRN s .
13 ik
131 PR ARRG TR K R T
1311 Rkl

LR e | S O i N Sl T R v ] N
WHYE, WK, RGBT S50 R, B FF
Wh10g, AIEIE.
1312 DUARE /KR I Pl Ak 2

MUKAE I 10g ¥ DL A 0, 4% DUIAL S K1)
JRELh 1:3 ks %,
1313 /KRR

W UL A B T 250mL AE S, A —E B K

SRR, T R I KA B PN B AT R K A . 3
AWK R R, B ARG AR TIE N 78 4 o
1314 itk

FRIKMRGE RS, W, A 50mL T 441 20% —
A, ik, 1930 ar A0S R K MR IR, R I8
EZ N 250mL.
132 BAGEIM e

SR FH 2 Al L B I K AR R ) R
WEITEWR

(V2 — Vi) X ¢ X 0.0140 X 6.25
v X100 (1)

VE
Ao TN REBRP R G E; Vo MRS FE SRR
FRUE I PR AR ImLs Vo D425 11 KR 30 R b 11 v 8 1) A
BUImL; ¢ A bR UEA IR JE /(mol/L); 0.0140 h A
v MG 6.25 WA N E AN RE: Vo HFE
i AR ImL s VO R R R A R ImLs VIR RE
I AR R ImL o
133 ARG RN s

I R S E KRR RS A S =, E O
wr .

TI%=

Vo X

(V2— V1) X ¢ X 0.0140
A= V20 X 100 )
100

A AN BB EERE &7 /(mg/100mL); Ve
Sh D YRR o N B 8 i o 2R 2 i (pH9.2) T T AR AU
AN AR HE I AR ImL s Vi D25 (19256 i N I i
SE 2T T AR S B AR HER I AR R ImL;s ¢ AR
A BIFR SRR (AR B 1(mol/LY; VAl 5 AR (ot VA VR P 4
L /mL; 0.0140 A% W= /R i /(g/mmol).
134 JRASEM I e

KH ZEOTR(TCA) DU TS H i 5 1L A 45 47
T E . 3% T AT .

SRS S = BB A S E— HERESE S E (3)

R L L
IEAF%1% — X100 @
JEUREE H

135 /N 2RI prir

FIH] SDS-PAGE HIk At/ hrF 2 k. il 15% 4
PR 5% WRAR I, T 4R e LKA H S 80V, L
1 30mA . MHEAN BRI, KRR 110V,
TCA YUUE G ) Ll ok 4, ot ARG I8 e
15pL f20pbL. HE TEA % SR R250, FIEE.
LRI GO R Yt 30min, IR, PRI (4,
P I 8 R8 PR 1 30047 I €2 B 25 T I BR 4% €80 4% 17 37 BT O 1 o



220 2011, Vol. 32, No. 21

4=

=IT

X LR

2 HRESW

2.1 FRIKAA I S T 5 b

R T 7 A A5 20056 ] i 2 1 R /K A T 11 B PR 3K
IOAE T, AR 0 R /K At B R 25 10 5 JEC AR 82 D 98
Lt 1:3, DUIRAS 2 g ma BiqE, 50 D 35 A0 46 SR BRI B2 A
(5~7mol/L), In#E S 5 (80~100°C), hnH[a] k4~
6h) B T IH KA I 35 4 R K A
211 [l g

FR G UK I A e 41 R0 e v (1 JsL B, AR B0 T
At 1 )5S B 5 i AR 2 T G R LR 1. 3 RIZE 5K
- RIEAS e 4 A5 Wik S R LK 2,

x1 RBREFRKFHE
Table 1 Coded values and corresponding actual values of optimization
parameters in response surface analysis
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Table 3 t-test significance of each regression coefficient in the fitted
regression equation
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Table 2 Quadratic orthogonal rotation combination design and results
for response surface analysis
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Table 4 Variance analysis for the fitted regression equation
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Fig.1 Response surface and contour plots showing the interactive effect
between hydrolysis temperature and hydrolysis time on peptide yield
from Paphia undulata
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Fig.2 Response surface and contour plots showing the interactive effect
between hydrochloric acid concentration and hydrolysis time on eptide
yield from Paphia undulata
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Fig.3 Response surface and contour plots showing the interactive effect
between hydrochloric acid concentration and hydrolysis temperature on
peptide yield from Paphia undulata
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Fig.4 SDS-PAGE of small peptide samples from Paphia undulata
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