X LA =1

2011, Vol. 32, No. 16 49

%:X B’%l’ %EWUZ, %Wm%l’ IS?E %1’ %Wél’ 9{6;};\4251'*

(LY BEARNE S E AR 2 B, HOR 5K

734000; 2. 2= NHEE TR Akl 5 TR 2ERE,  Hl 220

730050)

T ok P R 3% 5 00 TR U VAT SR T P A S PR N ) L AR S R SR 3R 11 pH R N 2 S SR R e
BISE, FENTAHR R RIS o 25 AR AR, LR M A A T B A T (R N S R SRR R I R A T R e
(P < 0.05), FMehH Xt A\ S B R G W 2% (P < 0.05), 1 pH {EXF 3 S my A B35 (P > 0.05), il
THIE A M E NS R R S 0 T 2B 500 pHA.6. BEIRIEE 32°C . WIS 1] 63min. S JKeHEHI & 0.3g/kg:;
AN BRI RAEEESM: Tl pHA.0. BEfAIEEE 30°C . BEARIN E] 55min. KHF & 0.316g/kg. £ JclHA4)>
Wrah R Bar, WM pHE. BERORSE . Mt a2 Rl & 5 0 L VI 8O 2 ) [e] VA A 2R 40 5 R R0

AT S o A 7 T

LR WO WO W G

Response Surface Methodology for Optimization of Pectinase Treatment for Improved
Clarification of Pepino Juice and Fruit Wine

SU Feng-xian!, ZHANG Bai-gang?, GOU Ya-feng!, TAO Jun!, SANG Ya-lan', ZHANG Fen-gin®*

(1. College of Agriculture and Biotechnology, Hexi University, Zhangye
2. School of Life Science and Engineering, Lanzhou University of Technology, Lanzhou

734000, China;
730050, China)

Abstract: Pepino puree was treated with pectinase and centrifuged and the supernatant (fruit juice) was fermented for 10 days

to make pepino fruit wine. Response surface methodology was used to optimize four pectinase treatment conditions such as

pectinase dosage, time, temperature and pH for achieving the best colorization of pepino juice and fruit wine. On the basis of

one-factor-at-a-time experiments, a three-level quadratic rotation-orthogonal composite design was used to set up regression

models that describe the effects of these treatment conditions on the absorbance at 680 nm of pepino juice and fruit wine.

Hydrolysis temperature and time had a significant effect on the absorbance at 680 nm of pepino juice (P<<0.05), and pectinase

dosage significantly affected the absorbance at 680 nm of pepino juice (P<<0.05), but neither of them was significantly affected

by pH (P>0.05). The optimal pectinase treatment conditions determined by ridge analysis for pepino juice and fruit wine were

pH 4.6 and 4.0, treatment temperature 32 C and 30 ‘C, treatment time 63 min and 55 min, and pectinase dosage 0.3 g/kg and

0.316 g/kg, respectively. The multiple regression analysis indicated the established regression models could fit the relationship

between various pectinase treatment conditions and the absorbance at 680 nm of pepino juice and fruit wine very well.
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Table 1 Factors and their coded levels in quadratic rotation-orthogonal
composite design

il X1 pH XBEREIC xa MR IR imin xo SR REHE ] i/ (glkg)
—2 3.0 26 45 0.1
—1 3.5 28 60 0.2
0 4.0 30 75 0.3
1 4.5 32 90 0.4
2 5.0 34 105 0.5
Aj 0.5 2 15 0.1
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Fig.1 Effect of pectinase dosage on the absorbance at 680 nm of
pepino juice and fruit wine
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Fig.2 Effect of enzymolysis time on the absorbance at 680 nm of
pepino juice and fruit wine
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Fig.3 Effect of enzymolysis temperature on the absorbance at 680 nm
of pepino juice and fruit wine
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Fig.4 Effect of pH on the absorbance at 680 nm of pepino juice and
fruit wine
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Table 2 Quadratic rotation-orthogonal composite design and
corresponding experimental results

Pj: X1 X2 E‘iﬁ% X3 ﬁl?— Xa EEE‘ Asso

5 pH  RE i) M Rk RIS
1 1 1 1 1 2.357 0.473
2 1 1 1 —1 2.112 0.145
3 1 1 -1 1 1.332 0.473
4 1 1 -1 —1 1.283 0.545
5 1 —1 1 1 2.530 0.825
6 1 —1 1 —1 1.385 0.78
7 1 —1 —1 1 1.696 0.726
8 1 —1 —1 —1 1.945 0.655
9 —1 1 1 1 2.520 0.722
10 —1 1 1 —1 2.564 0.644
1 —1 1 —1 1 2.345 0.649
12 —1 1 —1 —1 2.556 0.725
13 —1 —1 1 1 1.222 0.815
14 -1 —1 1 —1 1.455 0.471
15 —1 —1 -1 1 1.260 0.367
16 —1 —1 -1 —1 1.544 0.816
17 =2 0 0 0 1.853 0.404
18 2 0 0 0 2.449 0.274
19 0 —2 0 0 2.322 0.482
20 0 2 0 0 2.302 0.252
21 0 0 —2 0 2473 0.201
22 0 0 2 0 2.310 0.322
23 0 0 0 —2 2.319 0.354
24 0 0 0 2 1.625 1.104
25 0 0 0 0 1.489 0.196
26 0 0 0 0 1.634 0.369
27 0 0 0 0 1.937 0.201
28 0 0 0 0 2.232 0.45
29 0 0 0 0 1.277 0.216
30 0 0 0 0 0.585 0.481
31 0 0 0 0 0.827 0.493
32 0 0 0 0 0.931 0.532
33 0 0 0 0 1.786 0.53
34 0 0 0 0 1.115 0.218
35 0 0 0 0 1.286 0.208
36 0 0 0 0 1.191 0.236

2511  AUEER AN SRR AR I RIE A 5 e

R ST ) T7 2203 B

Y = 1.35750 + 0.01525x: + 0.16633x> + 0.07742x: —
0.04042x4+ 0.14421x.2+ 0.18446x22 + 0.20433x3%2 +
0.09946x.> — 0.31100x1x> + 0.12950x%:xs + 0.12262x:1Xs +
0.11813x2x3—0.02125x2Xa + 0.11300XaX4 (1)

MF B T5 22 3 M ml LUt SR Ml I Al L il
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Table 3 Analysis of variance (ANOVA) of the regression model for the
absorbance at 680 nm of pepino juice

A5 R HHE P 77 FHE  P{E 21

X1 1 0.0056 0.0056 0.02609 0.87323
0.6640 0.6640 3.10372 0.09267
0.1438 0.1438 0.67235 0.42144
0.0392 0.0392 0.18325 0.67295

e X2

X3
Xa

X
X
%

Xa

0.6655 0.6655 3.11060 0.09233
1.0888 1.0888 5.08932 0.03486 *
1.3361 1.3361 6.24513 0.02082 *
0.3165 0.3165 1.47960 0.23733

ORI

1.5475 1.5475 7.23359 0.01372 *
0.2683 0.2683 1.25422 0.27539
0.2406 0.2406 1.12458 0.30098
0.2233 0.2233 1.04356 0.31862
0.0072 0.0072 0.03377 0.85596
0.2043 0.2043 0.95497 0.33958

4.4927 0.2139

gt 0.8526 0.2132 0.99635 0.4314
RIS 4 3.4069 0.8517 3.98116 0.0148
THIT 6 24912 0.4152 1.94078 0.1210
MR 14 6.7507 0.4822 F.=2.254 0.0449

5P 10 1.9566 0.1957 F.=0.849 0.5983
W7 BhALIRZE 11 2.5361 0.2306
Bz 21 4.4927 0.2139

psyill 35
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T2 3 RMIE F RS, Fi= 0.849 < Fooswoin=
2.8655, it H] AR o= 0.05 KA, AlLlgk—
W A I N2 B W AR g . S
Fo SR FEAE F A5, Fo = 2.254 > Fogsaaon= 2.209,
YL EIA TR LE o= 0.05 /K23, 5050 5 B R H
) IR BCFAE T I AR A o IR BN 7 R 5 S B 7 1 4
G UF, THTREBAR T EZS800 NS LR @
PR 56 ma 1 e, R A S B 3 s e
2512 RUKHEGEXRT NS R AP ENE A A1 ] )E 7 R AR
RYGEST 7 2253 W

Y = 0.34417 — 0.03529x: — 0.06412x. + 0.00671x: +
0.07371x:+0.03043x:2+-0.03743x:2+0.01105%:? +0.12793%:2 —
0.10131xix2 — 0.01694x:x: + 0.02969x:xs — 0.04594x:x: +
0.01544x2Xa+0.08256X3X4 (3)
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Table 4 Analysis of variance (ANOVA) of the regression model for the
absorbance at 680 nm of pepino fruit wine

AR R FEsE P s FLHE P WM
X 1 00299 00299 0.90435 0.35244

.- X2 1 0.0987 0.0987 2.98571 0.09868
- X3 1 00011 0.0011 0.03268 0.85829
Xe 1 01304 0.1304 3.94481 0.06022
X 1 00296 0.0296 0.89630 0.35454
g X 1 00448 0.0448 1.35614 0.25727
) X 1 00039 0.0039 0.11826 0.73435
Xi 1 05237 0.5237 15.84369 0.00068 **
XiXe 1 01642 0.1642 4.96852 0.03687 *
XiXa 1 0.0046 0.0046 0.13887 0.71314
o XiXe 1 00141 0.0141 0.42663 0.52074
A2 H I
XeXa 1 00338 0.0338 1.02149 0.32367
XeXe 1 00038 0.0038 0.11536 0.73750
Xae 1 01091 0.1091 3.29964 0.08360
R 21 06941 0.0331
2tk 4 02601 0065 196689 0.1367
kI 4 06021 015051 455359 0.0083
= I

LHI 6 0.3296 0.05493 1.66175 0.1800
BEH S 14 1.1917 0.08512 F.=2.575 0.0245

PSS 10  0.4666 0.04666 F1=2.256 0.0991
ez BMLRZE 11 0.2275 0.02069
MBZE 21 0.6941 0.03305

A 35 1.8858
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Fig.5 Single-factor multi-level analysis of the effects of four pectinase
treatment conditions on the absorbance at 680 nm of pepino juice
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pectinase treatment conditions on the absorbance at 680 nm
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Fig.7 Single-factor multi-level analysis of the effects of four pectinase

treatment conditions on the absorbance at 680 nm of pepino fruit wine
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Table 5 Ridge analysis for the absorbance at 680 nm of pepino juice
with various pectinase treatment conditions

At N ARdEiR X1 X2 X3 Xa

0.0 1.35750 0.13352 0.00000  0.00000  0.00000 0.00000
0.1 1.34042 0.13352 — 0.02234 — 0.08760 — 0.03413 0.02572
0.2 1.32585 0.13356 — 0.07056 — 0.17106 — 0.04964 0.05740
0.3 1.31244 0.13372 —0.13392 — 0.24842 — 0.04826 0.08956
0.4 1.29940 0.13416 — 0.20359 — 0.32087 — 0.03630 0.11949
0.5 1.28631 0.13508 — 0.27562 — 0.39002 — 0.01822 0.14692
0.6 1.27297 0.13673 — 0.34850 — 0.45701 0.00352 0.17226
0.7 1.25927 0.13940 — 0.42165 — 0.52254 0.02762 0.19595
0.8 1.24515 0.14341 — 0.49484 — 0.58704 0.05329 0.21834
0.9 1.23056 0.14905 — 0.56797 — 0.65080 0.08008 0.23971
1.0 1.21548 0.15657 — 0.64100 — 0.71399 0.10769 0.26027
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Table 6 Ridge analysis for the absorbance at 680 nm of pepino fruit
wine with various pectinase treatment conditions

WiEAR N BHERE x X2 Xs Xa
0.0 0.34417 0.052483 0.00000 0.00000 0.00000 0.00000
0.1 0.33415 0.052484 0.04234 0.06615 0.00216 — 0.06186
0.2 0.32445 0.052499 0.09632 0.13638 0.01994 — 0.10829
0.3 0.31460 0.052563 0.15523 0.20619 0.04874 — 0.14496
0.4 0.30435 0.052734 0.21567 0.27438 0.08464 — 0.17618
0.5 0.29357 0.053094 0.27633 0.34092 0.12521 — 0.20429
0.6 0.28218 0.053743 0.33674 0.40608 0.16900 — 0.23054
0.7 0.27016 0.054795 0.39673 0.47011 0.21509 — 0.25561
0.8 0.25747 0.056370 0.45630 0.53323 0.26290 — 0.27989
0.9 0.24410 0.058585 0.51546 0.59562 0.31201 — 0.30363
1.0 0.23003 0.061542 0.57425 0.65740 0.36214 — 0.32699
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