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# 3
[0065] 89l 23 T3t
-2 -1 0 +1 +2
Zg9-Ad F=(md) |x, 0.0075 0.01 0.0125 0.015 0.0175
FAA &= (mM) Xy 0.0075 0.01 0.0125 0.015 0.0175
Ae] 2=(° C) Xs 30 40 50 60 70
A AZHE) X4 1 3 5 7 9
[0066] 6719 TAAES 23t FAFAAAAANA e SsHHEsRE A9 A9, ddsof st #A 30709 =A(A
AA 1670, BHAA 8, TAA R dEe] wE 6 H)°ﬂ gafA 39kE AHS Faste] Faaks v ds]
Ao ARESEGITE. BlY] i 4 2FAE S v RHEA 20E YEdth
F 4
[0067] aE & Z7
- 4HmM) T 4H(mM) 25(C 0 AZHE)
X1 (Xl) Xy (Xz) X3 (Xs) .1 (X4)
AHA 1 -1 (0.01) -1 (0.01) -1 (40) -1 (3)
(Factorial 2 +1 (0.015) -1 (0.01) -1 (40) -1 (3)
points) 3 -1 (0.01) +1 (0.015) -1 (40) -1 (3)
4 +1 (0.015) +1 (0.015) -1 (40) -1 (3)
5 -1 (0.01) -1 (0.01) +1 (40) -1 (3)
6 +1 (0.015) -1 (0.01) +1 (40) -1 (3)
7 -1 (0.01) +1 (0.015) +1 (60) -1 (3)
8 +1 (0.015) +1 (0.015) +1 (60) -1 (3)
9 -1 (0.01) -1 (0.01) -1 (40) +1 (D
10 +1 (0.015) -1 (0.01) -1 (40) +1 (1)
11 -1 (0.01) +1 (0.015) -1 (40) +1 (D
12 +1 (0.015) +1 (0.015) -1 (40) +1 (1)
13 -1 (0.01) -1 (0.01) +1 (60) +1 (D
14 +1 (0.015) -1 (0.01) +1 (60) +1 (1)
15 -1 (0.01) +1 (0.015) +1 (60) +1 (N
16 +1 (0.015) +1 (0.015) +1 (60) +1 (1)
EZ2AA 17 -2 1 (0.0075) 0 (0.0125) 0 (50) 0 (5)
(Axial 18 +2 | (0.0175) 0 (0.0125) 0 (50) 0 (5)
points) 19 0 (0.0125) | -2 (0.0075) 0 (50) 0 (5)
20 0 (0.0125) +2 (0.0175) 0 (50) 0 (5)
21 0 (0.0125) 0 (0.0125) -2 (30) 0 (5)
22 0 (0.0125) 0 (0.0125) +2 (70) 0 (5)
23 0 (0.0125) 0 (0.0125) 0 (50) -2 (D)
24 0 (0.0125) 0 (0.0125) 0 (50) +2 (9)
ZAA 25 0 (0.0125) 0 (0.0125) 0 (50) 0 (5)
(Central 26 0 |(0.0125) 0 (0.0125) 0 (50) 0 (5)
points) 27 0 (0.0125) 0 (0.0125) 0 (50) 0 (5)
28 0 (0.0125) 0 (0.0125) 0 (50) 0 (5)
29 0 (0.0125) 0 (0.0125) 0 (50) 0 (5)
30 0 (0.0125) 0 (0.0125) 0 (50) 0 (5)
[0069] (28 3] g5-A4 € FA3Y 54T g vt AHolZzNRIHA A a3 #F
[0070] g-AAY FAe] A mE A adE EE)e oA, A ade] WEs vuE {8 72 89
9] +1 oA F-dA @, FAA @, E dEAElY A ad(AgshE i&%}é}‘}iﬂr(ﬁ 5). 371 & 5
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At @3(+1 range)E YERH Fo]

# 5
Run |[@EHE =4
24-9- A 4 (mM) T- A4 (mM) 2+%=(0) Ky A 23k (Log CFU/ml)
X1 Xz Xg X4 Yl
1 0.015 - 30 9 0.31 + 0.14
2 - 0.015 30 9 0.17 + 0.21
3 - - 60 9 0.45 + 0.05

o Asy, 7zt

a3E AT 5 AT

[d3d 4] =g HeE

A ol A=

AW 0.45

log CFU/m12] ®}-$- wmm|dt x]Qupile
ol B A¥e ZFAAA AFEE Z3do] wig- weksl

wEy zAdAg AE 59 ¥ 4% 294 B2

selolm A md 2

A o @,

SAT AL s dAE AY W AP, EAH, AP 7 2319 A 23 SRE Aenpdys &
Holzmrde] 2 Azkst dabs ab7] E 60 YA
# 6
aF 78 |27 &3}
2H-¢-AA (m) T-AAHmM) 2=(T) Al ZH(min) | A7} (Log CFU/ml)
X1 X)) X2 (X2) X3 (Xs)  |x4 (X1 Y:
A8 1 -1 (0.0D) -1 (0.0D) -1 [ (40) | -1 (3) 0.62 £ 0.34
(Factorial 2 +1 (0.015) | -1 (0.0D) -1 [ (40) | -1 (3) 1.46 £ 0.20
points) 3 -1 (0.0D) t1 (0.015) -1 [ (40) | -1 3) 1.34 £ 0.31
4 +1 (0.015) | +1 (0.015) -1 [ (40) | -1 (3) 2.18 + 0.44
5 -1 (0.0D) -1 (0.0D) +1 | (60) [ -1 3) 4.49 £ 0.36
6 +1 (0.015) | -1 (0.0D) +1 | (60) [ -1 (3) 4.87 £ 0.13 (ND)
7 -1 (0.0D) t1 (0.015) +1 | (60) [ -1 3) 4.77 £ 0.18
8 +1 (0.015) | +1 (0.015) +1 | (60) [ -1 (3) 4.87 £ 0.13 (ND)
9 -1 (0.0D) -1 (0.0D) -1 [ (40) | +1 (7) 1.24 £ 0.40
10 +1 (0.015) | -1 (0.0D) -1 [ (40) | +1 (7) 2.88 + 0.52
11 -1 (0.0D) t1 (0.015) -1 [ (40) | +1 (7) 1.94 £ 0.42
12 +1 (0.015) | +1 (0.015) -1 [ (40) | +1 (7) 3.88 + 0.29
13 -1 (0.0D) -1 (0.0D) +1 | (60) [ +1 (7) 4.87 £ 0.13 (ND)
14 +1 (0.015) | -1 (0.0D) +1 | (60) [ +1 (7) 4.87 £ 0.13 (ND)
15 -1 (0.0D) t1 (0.015) +1 | (60) [ +1 (7) 4.87 £ 0.13 (ND)
16 +1 (0.015) | +1 (0.015) +1 | (60) [ +1 (7) 4.87 £ 0.13 (ND)
X4 17 -2 1(0.007%) | 0 | (0.0125) | 0 | (BO) | O (5) 2.59 + 0.31
(Axial 18 +2 [(0.0175)] © (0.0125) 0 (50) 0 (5) 4.42 + 0.33
points) 19 0 (0.0125) | -2 | (0.0075) 0 (50) 0 (5) 3.21 £ 0.14
20 0 (0.0125) | +2 | (0.0175) 0 (50) 0 (5) 4.56 + 0.15
21 0 (0.0125) | 0 (0.0125) | -2 | (30) 0 (5) 0.29 £ 0.24
22 0 (0.0125) | 0 (0.0125) | +2 | (70) 0 (5) 4.87 £ 0.13 (ND)
23 0 (0.0125) | 0 (0.0125) 0 (5O | -2 @) 1.54 £ 0.19
24 0 (0.0125) | 0 (0.0125) 0 (50) | 42 (9) 4.74 + 0.15
FTAA 25 0 (0.0125) | 0 (0.0125) 0 (50) 0 (5) 4.37 £ 0.28
(Central 26 0 (0.0125) | 0 (0.0125) 0 (50) 0 (5) 4.27 + 0.42
points) 27 0 (0.0125) | 0 (0.0125) 0 (50) 0 (5) 3.82 £ 0.19
28 0 (0.0125) | 0 (0.0125) 0 (50) 0 (5) 3.87 + 0.22
29 0 (0.0125) | 0 (0.0125) 0 (50) 0 (5) 4.14 £ 0.30
30 0 (0.0125) | 0 (0.0125) 0 (50) 0 (5) 3.90 + 0.11
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[0077]

[0079]

[0080]
[0081]

[0082]
[0083]

[0084]

[0086]

[0087]

[0088]

S=50ol 10-1811263

27e] te EEH.
o

(A3}l log CFU/ml) ]9} S HES([X,,
Xo, X3, Xy 4 -2 s=m), 79 F=mD), A 2%(TC), Hg AIZHE) 1o AAS weE 3

on 1z AyaHe} 22 FAEY, AR wiFE 5 AH RS
3t 3IHEAL statistical analysis system program(SAS, Version 8.2, SAS

Institute Inc., Cary NC, USA)& o]-&3to] F33qlct. 322 ofle} ).

= 51X, T 82X + 53 X3 T 5, X, + 50, X\ X, + 50 XX & 53 X X + 5 X X,
512X, X0 T 513 X0 X5 T 510 X0 Xy T J"aX X3 T Boa XXy T B3, X3 X,

Z} A= model intercept( By), linear quadratic coefficients( B, B2, Bs, Bi, Bu, Bz, Bss, Bu),
interaction coefficients( B, B, Bu, Bu, Bau, Bzl AFIHt. 2FL4S F&f obdfiel 22 4 a<l
of izt 22 tha2le] dE&rndas =&l ZF HEES A3 A AESE SR da] e olgfel 7},

Y =—34.80+1163.76.X, + 560.08.X; +0.70X; +1.16.X,

— 10633.X,.X, — 4433.33.X,.X; — 0.004.X,.X; — 0.05.X,X,
+ 200X, X, — 11.95.X,.X; + 17.76.X,.X; — 7-16.X2.X; — 0-25X2.X, — 0.01.X, X,

Vi ulE et &

Xi, Xo, X3, Xy: 42 984 s%, 79 T2, AHE 2%, AL A7

WA mAe) AARA(FEUFE BPAF D) 2 RAEN(Z AP Avsh wEY AL Fol AA 2
Qo owA e FA selsy] gstel BARHS FHE A, DA L o AFelA 22 p < 0.0001
W p=0.00399] & fOlFES UEon], $EFe] B p=0.04722 95%] AHEEAA fel K9l A3E v}
stk SR 9 R Aok o 1 7 e

271 % 6% 22 SATAAIN 7N vke R s wgow 23 374 &4 A3, okef & 694}
kil

459 WES dEnddel dvh} F MysFEslE uehle FRAF R-square(R)O] #tol
0.9584%, ®Wole] 9595 HW7bse wy =& AHEE AW (AAAFY gtol 1o 7S 37129 A
Tt =2 S UEh), p < 0.0001 9 F2 FoFES UHEde d5 2d4S =58 5 A0
53], ¥ Edo| S3gvt aidS AtEs W vl =2 Al B 59 22 o] SHHsU
82D, 2 HH(SATEAEY, U)o R d5EAANS =3 AgdTe vudEs 9, Gao 5
(Use of response surface methodology to investigate the effect of food constituents on Staphylococcus

aureus inactivation by high pressure and mild heat, 2006, Process Biochemistry, 41: 362-369)2] 1]
e dESEda el AAAG] Fte] 0.7202.% YEbkal, Tanyldizi S (Optimization of a—amylase production
by Bacillus sp. using response surface methodology, 2005, Process Biochemistry, 40: 2291-2296)2] <1+
A E 0.6302 SHA YEbTE, Ee, AgAol A A (Lack of fit) AZ, p=0.056322 95% A= FFNA vHg
mHo) Wesh 4 29 1 35 wAR A9F 5 9E 4% 9940 =EH vty B,

Z7
Regression A= A F 7 R-square F-value P-value
(DF; Degree of (SS; Sum of
freedom) squares)
Total Model 14 60.747180 0.9584 24.68 < 0001****
Linear (¥ x}3}) 4 53.421367 0.8428 75.96 < 0001****
Quadratic 4 4.329263 0.0683 6.16 0 0039**
(o123
Cross—product 6 2.996550 0.0473 2.84 0.0479"
(Az3h
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[0089]

[0090]

[0091]

[0092]

[0094]

[0095]

[0096]

S=50d 10-1811263

p<0.05 p<0.01  p<0.001  p<0.0001

A2l 7F o] A4} t-value, p-valued 7|WHo& & 7} Alg9] frojd #42 & 8ol VeI

Z 8
Al (Coefficients) Model term Estimate t-value |P-value
model Bo Intercept -34.80 =5.39 < go01™"
intercept i
l'inear B |EHEA ERX) 1153.75 2.56] ¢ 216"
quadratic .
coefficients | B2 TN FEX) 569.08 1.26 0.2254
Bs A 25 (Xs) 0.79 6.99|< 0001
B, A2 AITHX) 1.15 2.32|g 0351°
Bu  |EFEA FExESEd TR -19633.00 -1.53 0.1462
X
Lo TAA T X TAA %E(Xzz) -4433.33 -0.35 0.7341
Bws  |Ae) emxAE LX) ~0.004  —4.42)() 005"
Bu | A7 Azbx A AZHK) -0.05  =2.67)0 0174
interaction | By, | FEXFTAMN FEXX) 200.00 0.01 0.9906
coefficients -
Bu  |EFEA FExAE AIZHXK) 17.75 0.85 0.4105
Bo | TR FEXAT 2E(XX;) -7.15 -1.71 0.1088
Bo | TAA FEXAE AKX -0.25 -0.01 0.9906
SPAgo] U3 TEHES] v R EHE = 3 UiX = 8o 33 2dEZE JERdY. Z4zte] agZe
T odAgel digk wheS YEhd Zlo2 ) Ued WG 9o tE 7 ¥WeyE 0 e g3t (s v
0.0125mM, F<94F 5% 0.0125mM, A2 &% 5 o] 89 F 2%7F HAE A Gl
S Hx Z +

Aoz AZLHET),

(234 5] 34 =4 =&

AR A3 A (stationary point)o] ¢Hd#(saddle point)o® FIHEHo, HAH ZHE = ] &)
ridge #A4& Faste] HH AL =&Y 2 2Y, AeupdEa sdHolEARdY A At gaye FHA
Z7A8 994 F5 0.014mM, 792F % 0.016mM, X2 2% 59.263C, A A7t 6.437Ho =2 A7) A
0] 5.199 log CFU/ml2] AZ3} s =& 4 v HHo =ddE A5

Z9
Factor Coded Un—coded
gHatk FE(X) 0.368135 0.014341
Tt FEX) 0.807013 0.016535
A L%(X3) 0.463157 59.263137
A AZHXY) 0.359128 6.436510
Predicted value at stationary point: 5.199006
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