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Abstract: In order to reduce the content of pectin in reconstituted tobacco, the degradation process of pectin

by pectinase of Penicillium janthinellum was optimized by single factor method and orthogonal design. Then the

pyrolysis products of samples prior to and after enzymatic hydrolysis were analyzed. Moreover, the enzymatic

hydrolysis samples were added to the cigarette for sensory evaluation. The results showed that the optimum

conditions for pectin degradation by pectinase of penicillum janthinellum were as follows: enzyme activity

3000 U/mlL, the ratio of liquid to solid 1 : 1, reaction temperature 50 C, treatment time 3 h. Under this

condition, the degradation rate of pectin reached 28.63% . After enzymolysis, the molecular weight of pectin

reduced from 341 kDa to 55 kDa. The composition and content of pyrolysis products changed obviously.

Besides alcohols substance, other flavor components decreased such as phenols, aldehydes and ketones, esters

and heterocyclic. When the enzymatic hydrolysis samples were added to the cigarette, the aroma of cigarette

sucking was rich and delicate, the penetration and sweetness increased, the irritation decreased and the after-

taste was pure and comfortable, thereby improving the quality of cigarette sucking with slightly weak strength.
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Orthogonal test results of pectin

E

Table 1
degradation in high-concentrated mixed slurry

by pectinase of P. janthinellum

EU U .AmL_, , BoCCoD g%ﬁi

1 14 000 1:1 40 2.0 18.12 £0.58
2 14 000 1:3 45 2.5 15.26+1.78
3 14 000 1:5 50 3.0 28.40+2.62
4 6000 1:1 45 3.0 27.50+£3.52
5 6000 1:3 50 2.0 25.58+1.53
6 6000 1:5 40 2.5 12.90 +4.45
7 3000 1:1 50 2.5 26.24+1.25
8 3000 1:3 40 3.0 27.34+0.99
9 3000 1:5 45 2.0 19.49 £2.56
R 3.73 3.66 7.32 9.65
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Effect of enzymatic activity , hydrolysis time,solid-liguid ratio and reaction tempevature on pectin degradation
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H/NT Fy o (2,18) =6. 01, 1t S /7 FURHE
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Table 2 Results of variance analysis

B S Nl H B W F{H F, BEN
A 65.84 2 32.92 5.83 *
F,,s(2,18) =3.55
B 60.36 2 30.18 5.34 *
C 275.17 2 137.59 24.35 * %
Fy 0 (2,18) =6.01
D 426.21 2 213.11 37.72 * %
R 101. 63 18 5.65
Jvill 929.22 26
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Fig.2 Molecular weight of pectin in mixed

slurry before and after enzymatic hydrolysis

determined by gel filtration
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Table 3 Results of pyrolysis products of pectin degradation in high-concentrated
mixed slurry before and after pectinase treatment
E] S ) DL /% AU AR T 43 1™ /%
JERE R Ak B 5
MG - 1,3 - &4 90 6.85 +0.01" 5.42 £0.02"
2 - 83 0.38 £0.03" —
Pk 89 0.40 0. 10 —
2 - “HIIR O 96 0.17 £0.11° —
1 - 245 93 0.06 +0.10*
2,4-C0 % 80 0.09 +0.02" —
ey d 99 0.97 +0.07°
XS 98 0.13 +0.00°
filg Wi -2 — FA4% 84 — 0.18 £0.00"
e 1 - BRI -1 -HERE 83 0.09 +0.01°
1,4 - 45 80 — 0.01 +0.01°
1 - +—4% 87 0.03 +0.02° —
1 -+ 97 — 0.07 £0.00"
1-+=% 98 0.05 +0.02° 0.08 +0.02°
3 — - R 97 0.10 +0.00* —
L — s 99 0.23 +0.00* 0.08 +0.02"
1 -+ H M 99 — 0.04 +0.01°
1E+ Tk 95 0.04 +0.00*
At 18 Ff 9.40 +0.21° 6.04 £0. 18"
P 92 0.65 +0.00° —
1,3 -9 s 92 — 1.72 £0.02°
Mz g 84 0.27 +0.01" —
Y i 98 0.72 +0. 00" 1.11 +0.01"
R -2 - 2806 -1 - B 68 0.61 +0.04* —
FH 30 P i 80 0.26 +0. 06" —
At 6 Fil 2.51 £0.09° 2.83 £0.11"
2,3,4 - =4S -6 - IR 87 2.72 £0.00" —
1 - F3 -2 - P 83 5.27 0. 03" 10.59 +0.02"
FH 38 T S 84 0.77 +0.02* —
i E AL T R 92 1.52£0.02° 1.58 £0.02"
4 - A -1,3 - 91 0.38 +0.00* 0.53 +0.02°
- B -2 - IR 87 0.59 +0.03* 1.30 £0.01°
2 - -1 - 70 0.09 +0.02° —
1 - (ZWEESRE) -2 - THH 83 0.21 +0.03" 0.09 +0.02"
3 - WL -2 — T 95 0.58 0.01" —
2-HRE-2-F -1 90 0.11 +£0.01° —
RERIZSE 53 o s -1 ,2 - T 93 1.42+0.02° —
FF R B 3 975 T 96 0.68 £0.01" 0.85+0.03"
3-THE -2 - -1 - 94 0.49 +0.02° —
N 76 0.16 £0.03" 0.11 +0.02*
2 -FRH -3,4 - Z“HEL -2 - 0E -1 -1 76 0.33 +0.00* —
FH 32 I i) 84 0.12 +0.02* —
323k -2 - -1 - i 87 0.24 +0.03" —
3-23 -2 - R -2 - A - 1 - 96 0.45 +0.01° 0.21 +0.03"
- HELIR 2 93 — 0.20 +0. 02"
1 — i 94 0.12 £0.01° —
&1l 20 Ff 16.27 £0.22° 15.45 +0. 10"
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Table 3
en s . FHXTIEE TR %o
251 By A VEC S/ % [Ty e
1 — H3E - 1H - ngrg 94 0.08 0. 00" 0.66 +0.06"
M 91 0.32 +0.01° —
Mg 86 1.28 +0.03" 0.83 +0.01"
2 — EH LI 73 0.08 £0.02° —
4 - AT 70 0.18 +0.03" —
3 — I SLnL g 94 0.20 0. 03" —
TR 2 - LEREEK 80 0.17 +0. 00" —
73N I B 97 0.36 +0. 04" 0.80 +0.02"
3 - AL E 87 — 0.10 £0.01"
5 - GHE - 3,4 — L 70 0.08 +0. 10" —
2 - Z Ak 84 0.12 0. 12 —
1 — i 94 0.12 +0.03" —
LS 96 0.08 0. 00" —
K B 97 2.20 +0.02° 1.88 +0.03"
At 14 F 5.98 +0.02" 4.28 +0.05"
PITRR B I 92 1.49 £0.03" 1.72 £0.05"
1,2 - Z " Fsh 2 iR s 70 1.08 £0.01° 1.72 +0.03"
Bkl vy- TNEE 87 0.30 +0.02° —
WBER o - HHE -y - TINES 73 0.48 +0.02° —
LR S A i 72 — 0.20 0. 02"
At 5 Fif 2.39 +0.02" 1.92+0.03"
ENL) 97 0.87 +0.03" 0.27 £0.04"
LB B 98 0.45 +0.00* —
XF H 3 97 0.68 £0.02° 0.06 £0.01°
SiEYIIP-S0) 94 0.72 £0.01° 0.14 =0.01"
22 28 96 0.32£0.01° 0.16 £0.03"
1,3 - " HHE -4 - 96 0.17 £0. 00" —
FESR R 89 0.14 +0.01° —
X LRy 94 0.36 +0.00" —
seppgy 4 TREEAIAKRE 95 0.37 £0. 00" —
Tyt 2 - WA HE -4 - ZHH 87 0.14 +0.01° —
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At 4 Fp 13.96 +0. 12* 10.79 0. 06"
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