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The Optimization of the Method of Tobacco Pectin Determination Based on
the Response Surface Methodology
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Abstract: In order to optimize the method of determining tobacco pectin using enzymolysis-flow method, reaction temperature,
enzymatic hydrolysis time and buffer pH were studied through the Box-Benhnken experimental design and response surface
methodology. The results showed that reaction temperature had the greatest impact on the determination of pectin, followed by buffer
pH, and the enzymatic hydrolysis time comes last. The optimal enzymatic hydrolysis conditions were pH 3.8, time 1.9 h and 56 C.
Under this condition, the linear relationship of pectin was optimal (R*=0.999), with the recovery of pectin in tobacco ranged from
99.2% to 100.9%, and the RSD (n=6) was less than 3%. This suggested that the optimized enzymatic hydrolysis conditions used by

the Box-behnken design and response surface analysis have good precision and accuracy and are suitable for testing large number of
samples.
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Fig. 1 Influences of the time on enzymolysis, buffer pH and different temperature on pectin determination
2.2
Design-Expert V R*pq= 0.9831 R?
8.05 Box-Benhnken
pH
3
Table 3 Analysis of variance and significant test
2 2 F P
3 124.17 9 13.80 104.68 <0.0001 **
P 0.0001 0.92 7 0.13
0.60 3 0.20 2.52 0.20
P 0.1965>0.05 0.32 4 0.08
R2:09926 125.09 16
** p=0.01 * 0.01<p=0.05 R>=0.9926
99.26% R2p4= 0.983
2 Box-Benhnken Design_Expert
Table 2 The experimental design and results of
Box-Behnken Y 4
1% B pH C
pH
1 -1 -1 0 2.26 235
2 1 -1 0 6.61 6.37 ¥Y=-556.81850+18.34085*4-23.77950*B+10.70
3 -1 1 0 3.85 4.09 975*C-0.23600*4*B-0.04500*4*C+0.36500* B*C+
! : : ‘ MY 0.15591%4%-1.48025%B°-2.56775*C”
5 -1 0 -1 2.22 2.26
6 1 0 -1 3.95 4.32 Design-Expert.V8.05
7 -1 0 1 2.38 2.01
o °
0 . 0 | 13 396 9.52% 55.67 C
9 0 -1 -1 6.52 6.39 pH 3.83 1.92h
10 0 1 -1 5.31 5.03 .
1 0 1 1 47 5.00 56 C pH 3.8
12 0 1 1 4.97 5.10 19h
13 0 0 0 9.42 9.43
14 0 0 0 9.12 9.43 2~4
15 0 0 0 9.2 9.43
16 0 0 0 9.59 9.43
17 0 0 0 9.81 9.43 pH 2md
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Fig. 2 Three-dimensional response surface diagram
showing the interactive effects of the enzymolysis
temperature and buffer pH

Fig. 3 Three-dimensional response surface diagram
showing the interactive effects of the enzymolysis
temperature and enzymolysis time
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Fig. 4 Three-dimensional response surface diagram

showing the interactive effects of the enzymolysis time and
buffer pH
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2.3
0.1~2.0 mg/mL

y=4.0981%107x-0.15733(R?>=0.999)

0.0056 mg/mL
0.0185 mg/mL

4
97.57%
4
Table 4 Standard product pectin content is determined
/g /mg 1% 1%
0.0515 50.42 97.90 97.57
0.1010 97.72 96.75
0.1506 147.66 98.05
24
6
3d 5
RSD
1.51%~2.75% RSD 1.19%
5
Table 5 Precision of the method
%
1 2 3
1 9.35 9.25 9.25
2 9.39 9.39 9.21
3 9.49 9.54 9.40
4 8.91 9.56 9.44
5 9.45 9.28 8.71
6 9.21 9.25 8.96
9.30 9.38 9.16
RSD/% 2.29 1.51 275
9.28
RSD/% 1.19
2.5

6
99.2%~100.9%
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