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91rLAspergillus foetidus CBS 121.28
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‘ Aspergillus sclerotioniger CBS 115572
100— Aspergillus carbonarius CBS 111.2

a)BE Rk TS-1

521 Phanerochaete cystidiata TNM GC 1708-358
34 Phanerochaete alpina TNM F27187
Phanerochaete guangdongensis TNM F3334
Phanerochaete canobrunnea TNM CHWC 1506-17

32

Phanerochaete parmastoi TNM F21748
80 TS-2
64 Phanerodontia chrysosporium ATCC 24725
Phanerochaete fiusca TNM Wu 1409-161
34 Phanerochaete stereoides TNM F2751
54 Phanerochaete spadicea TNM F18689
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B2 B TS-1 4 TS-2 89 A% A FH
Fig.2  Phylogenetic tree of strains TS-1 and TS-2
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Fig. 3

Single-factor optimization results for pectinase
production by strain TS-1 using tobacco

stem powder as substrate
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JERRBEN 0.6 o/L, ASHEME " BRIT R B, 5
o v G U 2 40 ) 7 8 R T R R R T 1) e
F1. M& W E R 30 °C B, BB M B, o
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Fig. 4  Single-factor optimization results for laccase production by strain

TS-2 using tobacco stem powder as substrate
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Fig. 5 Single-factor optimization results for enzymatic hydrolysis of pectin in expanded

tobacco cut stems using crude pectinase
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1 BRRLT ERNERSEF
Table 1  Contents of major chemical components in expanded tobacco cut stems
2H 5 TER & PR LR BT
ENUH 0. 43+0. 08 17.70.75 3.2+0.23 3.4£0.23
SR T L e 0.41+0. 10 16.9+0. 83 3.0+0. 18 3.2+0.22
A% AL I ok 0.42+0. 07 16. 6+1. 08 3.10. 12 3.3+0.17
%2 Box-Benhnken X 3% it & & B 7FBAE 5
Table 2 Box-Benhnken experimental design and sensory evaluation scores
Fe  A/(U-g'y  B/(U-g") C/h R/5y |5 A/(U-g')  B/(U-g™") C/h R/ 5y
1 160 1.5 3.0 69. 1 10 160 1.0 4.0 66.3
2 80 1.0 3.0 67.8 11 160 2.0 2.0 66. 4
3 80 1.5 4.0 66.5 12 80 1.5 2.0 67.7
4 160 1.5 3.0 69. 4 13 240 1.0 3.0 67.7
5 240 1.5 4.0 67.1 14 160 1.5 3.0 69. 2
6 240 2.0 3.0 68.2 15 240 1.5 2.0 67.2
7 160 1.0 2.0 66.3 16 160 1.5 3.0 69.9
8 160 2.0 4.0 66.3 17 80 2.0 3.0 67.4
9 160 1.5 3.0 69.5
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Table 3  Analysis of variance results

and significance tests

FrEKIE M HBE  ¥HF F 1A P1H
MEE 244658 9 2.7184 31.0420 0.000 1
A 0.0050 1  0.0050 0.0571 0.8180
B 0.0800 1  0.0800 0.9135 0.3710
c 0.2450 1  0.2450 2.7977 0.1383
AB 0.2025 1  0.2025 23124 0.1722
AC 0.0025 1 0.0025 0.0286 0.8706
BC 0.3025 1 0.3025 3.4543 0.1054
A2 6.2927 1 6.2927 71.8570 0.000 1
B 0.7516 1 0.7516 8.5828 0.0220
c* 14.7632 1 14.763 0 168.580 0 0.000 0
FR%= 0.6130 7 0.0876
KA 0.2250 3 0.0750 0.7732 0.566 5
a2 0.3880 4 0.0970
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Fig. 7 Effects of interactions between factors on sensory evaluation scores

R4 WL ERE RS T TER
Table 4  Quantitative results in expanded tabacco cut stem pre-and post-enzymatic hydrolysis we/g
AW 2R (=3 3 A2 PR it g T [t it I
7 i 0.23 2.98 R — 1.67
R — 1.32 - R — 11.23
I R 0.21 0.18 f=N — 16.24
i 0.27 1.02 a-5EW — 0.12
FRAERR 36.91 10. 56 KA — 0.56
KR 0.17 0.15 SR — 0.22
2-FIE TR — 0.24 REET 14.22 32.49
A 5 IR S R 98.86  151.35 2,4-Z0RUT FR 32.01 15.16
3,5- 3 -2 B —4H -l i — 4 — 0.13 9-¥%Hk-4,7-F 5 -3 0.17 0.56
2,2 W H LR (6 T He-4-H KB ) 27.80 12. 05

TE:— R ARKH
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Optimization of enzymatic hydrolysis process for expanded tobacco cut

stem using combined crude enzymes of pectinase and laccase

QI Hanru',OUYANG Shaofeng' ,LI Yu*, YANG Xuepeng' ,ZHAO Jianguo'
1. College of Tobacco Science and Engineering , Zhengzhou University of Light Industry ,Zhengzhou 450001, China;
2. Henan Collaborative Innovation Center of Environmental Pollution Control and Ecological Restoration,

Zhengzhou University of Light Industry , Zhengzhou 450001, China

Abstract ; Pectinase-producing strain TS-1 and laccase-producing strain TS-2 were isolated from tobacco field soil
and decayed tobacco stems. Morphological observation and molecular biological identification confirmed their taxo-
nomic status as Aspergillus niger and Phanerodontia chrysosporium, respectively. Enzyme production conditions
were optimized via single-factor experiments; for TS-1 pectinase production, the optimal parameters were tobacco
stem powder concentration 50 g/1., fermentation temperature 30 °C, and pH value 6.0; for TS-2 laccase produc-
tion, the optimal conditions were tobacco stem powder concentration 50 g/I., (NH,),SO, concentration 0. 6 g/L.,
and fermentation temperature 30 “C. The hydrolysis conditions for pectin in expanded tobacco cut stems were opti-
mized as crude pectinase dosage 240 U/g, hydrolysis time 4. 0 h, liquid-to-solid ratio 1 : 2, at 30 °C; for lignin
hydrolysis, the optimal conditions were crude laccase dosage 2.0 U/g, hydrolysis time 3.5 h, liquid-to-solid ratio
1:2, at 30 °C. The co-application of crude enzymes achieved optimal hydrolysis at pectinase dosage 170 U/g,
laccase dosage 1.5 U/g, and hydrolysis time 3. 0 h. Post-hydrolysis, the sensory evaluation score of expanded cut
stems increased by 8. 2 points compared to untreated samples, accompanied by a significant elevation in aroma con-
stituent content.

Key words: tobacco stem; pectinase; laccase; enzymatic hydrolysis process; expanded tobacco cut stem; sensory

quality ; aroma constituent
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