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Table 1 Hydrolysis condition of buckw heat starch enzyme
(x-o(_ ?-(U- g b ?-(U ) T / pH Subs/t(rg.tel_- )
M F Enzyme anount of M Enzyme anount of F enperature concentration
10 20 0 60 60 50
01 0 20 55 55 50
4 1 16 4 55 55 50
11 10 10 55 55 50
1 4 4 16 55 55 50
142 (2) 50 g/ (4) pH 55 55 oc
pH 5 5 55 o 100U /g ca* Q 01 molA
100U /g ca™ Q 01 molA , 10, 30, 50, 70, 90, 110 g/A
30, 60, 90, 120, 150, 180, 210, 240 min, DE 75min, DE
(2 50 g/ (5 50 g/
pH 5 5 o 100U /g ca™ Q pH 5555 Cca* Q 01molA o
OlmolAl 45, 50, 55, 60, 65, 70 25, 50, 75, 100, 125, 150, 175 U /g
75min, DE 75min, DE
(3)pH 50 gL 55 143
o 100U /g ca* Q 01mol/ : 4
L pH 40,455055,6065 , DE
75min, DE . 2
2
Table 2 L evel and coding factorsof regression revolving orthognal test for buckw heat starch enzymetic hydrolysis
o oH /g L) /U g
Leve mperaure X e, Eramgmoint
+2 61 65 70 130
+1 58 60 60 115
0 55 55 50 100
-1 52 55 40 85
-2 49 45 30 70
Aj 3 Q5 10 15
15 22
DPS 221 3 , 30min
., 30min  75min
2 , 75min
21 o 75min
1 , o- 222 4 , 45
o , 55 , 55
o ) , ' , 70
2 , ,
, 99 5% DE , , ,
’ o ’ [12] o-
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Fig 1 D E value of buckw heat starch w ith
different starch enzymes and their composition
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Fig 3 Effectsof reaction tmeon the hydrolysis
degree of fungal-o-amylase tobuckw heat starch
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Fig 5 Effect of pH value on the hydro-
lysis degree of buckw heat starch
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Fig 2 Transformation curve of buckw heat starch
enzymes and their compositionsw ith different
anylase and their compounding
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Fig 4 Effectsof reaction tenperature on
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Table 3 Scheane and resultsof regression orthogonal rotary design for buckw heat starch enzymatic hydrolysis
Num X1 X2 X3 X4 DE/% Num X1 X2 X3 X4 DE/% Num X1 X2 X3 X4 DE/%
1 1 1 1 1 64 77 13 -1 -1 1 1 61 66 25 0 0 0 0 63 46
2 1 1 1 -1 6430 14 -1 -1 1 -1 5979 26 0 0 0 0 63 60
3 1 1 -1 1 63 90 15 -1 -1 -1 1 62 44 27 0 0 0 0 63 12
4 1 1 -1 -1 6182 16 -1 -1 -1 -1 5980 28 0 0 0 0 63 12
5 1 -1 1 1 54 64 17 -2 0 0 62 06 29 0 0 0 0 63 46
6 1 -1 1 -1 5290 18 2 0 0 0 53 49 30 0 0 0 0 63 35
7 1 -1 -1 1 55 04 19 0 -2 0 0 61 16 31 0 0 0 0 63 22
8 1 -1 -1 -1 5359 20 0 2 0 0 62 30 32 0 0 0 0 63 41
9 - 1 1 1 62 45 21 0 0 -2 0 61 47 33 0 0 0 0 63 60
10 -1 1 1 -1 6222 22 0 0 2 0 6Q 62 34 0 0 0 0 63 36
11 -1 1 -1 1 63 59 23 0 0 -2 6450 35 0 0 0 0 63 45
12 - 1 -1 -1 6290 24 0 0 2 63 41 36 0 0 0 0 53 49
231 4
4
Table 4 Regression variance analysisof buckw heat search enzymatic hydrolysis regression eguation
F P
Source of variation df SS MS V alue of F Significant level
Regression 7 443 233 4 63 3190 9Q 495 3 1 58E-17
Residual 28 19 591 45 Q 699 7
Total 35 462 824 8
R%=Q 957 7, R= Q 978 6,Durbin‘W aton D=2 167 4

Note Coefficient of determination R?= Q 957 7, coefficient of correlation R= Q 978 6,DurbinW atonD = 2 167 4
,F> Faoa (7, 28) = 3 36, Q 01 ;
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Table 5 Estimate value of coefficients in buckw heat starch enzymatic hydrolysis regression eguation

t P
Regression Coefficients Standard error t stat Significant level
Intercept 63 312 01 Q 220 43 287 219 4 01E-50
X1 - 180375 Q 170 74 - 10 564 2 83E-11
X2 2 559 58 Q 170 74 14 991 6 63E-15
Xa Q 788 75 Q 170 74 4 619 7. 85E-05
X 1X1 - 1 43948 Q 147 87 - 9735 1 74E-10
X 1X 2 1946 9 Q 209 12 9 310 4 55E-10
X 2X 2 - 14107 Q 147 87 - 9540 2 69E-10
XaX3 - Q02707 Q 147 87 - 1831 Q 077 783
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Table 6 Interaction betw een temperature and pH on buckw heat starch enzymatic hydrolysis %
pH
Temperature level .2 -1 0 1 2
2 35 47 46 15 54 01 59 06 61 28
1 45 48 54 22 60 14 63 23 63 51
0 52 62 59 41 63 38 64 53 62 86
-1 56 88 61 72 63 74 62 95 59 33
-2 58 26 61 15 61 23 58 48 52 92
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Study on enzymatic hydrolysis conditions of
buckw heat starch w ith anylase

ZHANG Guo-quan®, SH1Y i-yi' WEIY imin*?",L UO Qin-gui‘,DU Shuang-kui’, QIN Qing-cui
(1 College d Food Science & Engineering,N orthw estA & F U niversity, Yangling, Shannxi 712100, Ching;
2 Institute of A gricultural Products P rocessing, ChineseA cadeny d A gricultural Sciences,B eijing 100094, China)

Abstract: To study enzymatic hydrolysis conditions and the characteristics in buckw heat starch pro-
cessing, mesothemal-ccanylase, fungal-o-amylase and their compounding w ith different proportionsw ere
used to hydrolyze buckw heat starch regpectively. Single factor experiment and the regression revolving or-
thogonal test w ere adopted to study the effect of tenperature, enzyme anount, pH and substrate concentra-
tion on hydrolysis The results show that, the fungal--anylase was the optimal anylase for its higher
starch transformation ratio and D E value T he contribution of four factors to D E valuew ere pH, hydrolysis
tenperature, enzyme anount and substrate concentration in turn The optimal conditions of buckw heat
starch hydrolysisw ith fungal-ccanylasew ere at the temperature 54 ,pH 6 O, substrate concentration 50
g/l , enzyme amount 100- 130U /g, and hydrolysis timewas 75min W ith thisoptimal condition, the hy-
drolysis degree of buckw heat starch was 66 05%.

Key words buckw heat starch; enzymatic hydrolysis characteristics enzymatic hydrolysis condition



