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Enzymatic Degradation of Pectin in Tobacco Stem End

XU Chunping', LIU Yuanshang', HAO Hui*, WANG Wenling®, SUN Siwen', MA Yuping~
(1. College of Food and Biology Engineering,Zhengzhou University of Light Industry,Zhengzhou 450002,
China ;2. Technical Center of China Tobacco Henan Industrial Co. Ltd,Zhengzhou 450016, China;3. Henan
Cigarette Industry Tobacco Sheet Co. Ltd, Xuchang 461100, China )

Abstract. This study aimed to degrade the pectin in the tobacco stem end by pectinase from
Penicillium and improve its usability as raw material for the reconstituted tobacco. Optimal
degradation parameters obtained by the orthogonal method were enzyme dosage 0.6 g,solid/liquid
ratio 1:3 ,reaction temperature 50 °C and time 2 h,which resulted in a maximum degradation rate of
38.51% . Thermogravimetric analysis showed that the residual weight of tobacco stem end was
decreased from 24.46% to 9.84% after enzymolysis,indicating that its burning capacity was
improved. Pyrolysis-GC/MS analysis found that the content of acetic acid in the smoke was
decreased and pyrrole was increased, which would benefit the smoke taste. This study provided a
new method to improve the quality of reconstituted tobacco.

Keyword: pectin degradation, biological enzyme method, reconstituted tobacco, pectinase

Yrim B E: 2015-04-22
EEWE : W h R A RIHE A R "R HE |
BB : PR T (1977—), 5 TR AR, A1 B, - 050 A S0, 3228 S A= ik 5 0 e R
E-mail : xuchunping05@163.com
*EEEE: DTV (1965—), F M E N, T2 BFSE 01, 2R R 5T R IR AL AL "2 B BTSE . E-mail : mayp@mail.dihao.cn
SIRZS: VARV XL b 0, 55, A W I 1 R A JR R h SR R E[)). B S5 AR 0 R 2441, 2017,36(02) : 194-199.

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.36 No.2 2017



AT F . Ak AEAR R P R 6 BT

HR R AR S IRAE R R R R A R
Jo SR}, 3 2k 4 B AN Ak 2 T vk 5 2 A A I
Fro T ARTE AR DL N R A R
I 0 T g A T R K T S P R A R s T
B, 15 4G R B P A A A A
RN SR OIS e S I ¢ 3 I R I G R e 20 20
B H B A5 I A T DA R R S I A 22 R
A B A 0 5 1 — 01 B o AR R
PR N AR R BOR SR R R AT
JE T K A 3 B BE A% S EE A A Ml 9 4 AR R R
) 4 BRAR 2 1

R R R L At A 4 A0 RE ) 2R R AR 4 2
— R R RN 2, B8 h DL IR
A D2 FUAE R TG A o= 1,4 5 5% B A B AN
SRR A R ) & R 5%~13%P), 1E] b AE
5% 2 B, SR 2 ok B 5 08 A5 1 T | L 1Y)
TR B 1% 8 v VB 1 0 T 8 o 5 0% 14
R AR T AR S M T2 25 7K B AR, X AR P g g 4
TR R — a2 VR FH, EL SR S0 6 AR 5 AN ) 3
fife ey A RN 53 A ) R A B Ak i e A
2K 1.2%~1.5% W LR , 2377 A M 0% 3 BRI 58 55
SRR A X £ g RN AT 2 B A o
TR B W Z BT AT AN AL, P AR
T U Bl DL TRl A R A 2 R R A ) SR e
FBRFR ) 13.7%., TR A 90 7 vk B A SR 1 11
Tkt o i TR O AR R A
b3, T DAAS 52 58 v DL 7 TR SR R % A 4K
R AR R R S B AL DR R i SRR
R Je o L o SRS SR A T A5

11w X AL 28

BT HL RGBT R AR T A R
TR AR AL

oK S, R KU Ak 2 300 A7 B2 A
i W BAR | £ 2,2 mol/L NaOH , ¥ 35t 17 5% Ak 23k
FIA B F] 7= 0 Rk, AR 2440 T A BRA
7 s D=2E LB R AR ME A (97% ) , Sigma—Aldrich
23] i 5 0.15% PR R, R HETT G 20KS 4 4k T
ST HEHESE

BS200S 4 43# KV, b st T 2 A RV A

1 #wel57HE

BN D7 dh s UV=17001C B AN 063, B
USROG 2 B BR 23 w77 il s HH-4 59 i 8 54
TRV B RN L A 2 R |7 s DSX-280A
RGN FRAKEHR, DGR LRSS ™~
Moy E A, EE TA A 5 CDS
PYROPROBE 2000 %Y 24X, b ik A &5 A BR A
IR TR
1.2 KA *
121 Risey kA RIREEOEBIEEAELR
E AL BT T B (Penicillium janthinellum )sw09
7 SR R ROTR 2 WA R R 97 3 d, B0 A Bk
DR A8 | O TR W P 20 3o B B v A, V% R T MR LT A
it % 7 2 5E 298 20 000 Ulg,4 CHETF# 1, WAk
W2 RBER 3. WA 50 oL, MRHER 3 oL,
KH,PO, 1 g/L, RJEH 2 o/L;pH 5,
122 AT RKAFakn  RIEHIE R
(18 R A L e, 325 1 Sy I A R SR T B e 9 7 v LD
PR TR e A A A s p FLE IR, 1 2L M T 1R 5 v e
PR R, B AR S B S O 2
RMEOCR, Ll e U R br o (15 3 AR y=
0.008 8x+0.009 8,R>=0.999 1, H 4% 5 b il £ Xt Lk
2 A 2Rl A 17 S ) SR 5 o
123 #FREZEERFFH LR T xR #ERIK
R Hrn BEERPET R B0 g BER ik
WEANF MR (1 g1 mL. 1 g3 mL.1 g5 mL,
1 g7 mL.1 g9 mL), I ARIEE 0.5 g,40 CT il it
2 h, 3% (1) TR0 S B A o AR A 2 SR
FBRPR L o AR5 AR A5 0 BGE R L, B EOR
[Fi) P9 2R JE il A i (5 08K 1% 2% 3% 4% 5% |
6%),40 CFEFfE 2 h, 15 Fdl M E M A& . H
A5 01 S 3 R A b R SR R il A 1 N [
i 76 B (30,35 .40 .45 .50 .55 °C), il figt 2 h, #3 H #x
T ) Ol A L A ) 7 A5 S A 1 A B ]
R=(W =W,)/W x100% (1)
(D)2 R S SR B it 32 s Wy Ay Tt foge T 08 8 A
T SRR ST A5 Wy Sy T AR S AR AR b SR T A
1.24 BT SE IR AL R R B AR K R Ik oy 4
HR 5 5 R 3R S 40 A5t A SRR BN TR B KO RLSR
JBE W5 i 22 R VR R U | 3 ) Lo (3*) 1 28 2 % S Jig il
ok fife A R RS e 1) S 3 S R kAT ARk . TR OKF L
1,

LRSSt A 51k 2017 5% 36552y EE




RESEARCH ARTICLE

XU Chunping,et al: Enzymatic Degradation of Pectin
in Tobacco Stem End

1 EXTHWEEKTF
Table 1 Table of the orthogonal factor levels
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Fig. 1 Effect of four variables on pectin degradation
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Table 2 Orthogonal test of tobacco stem end pectin degradation by pectinase from P. janthinellum

A S 5T 3580 %

B R A/ (gimL)

1 1 1
2 1 2
3 1 3
4 2 1
5 2 2
6 2 3
7 3 1
8 3 2
9 3 3
ky 20.51 24.29

C: il fif L FE /°C D: T i 10 [ /h Wit fift 2R/ %o
1 1 20.06+4.24
2 2 15.87+2.68
3 3 25.60+4.83
2 3 13.87+5.66
3 1 34.20+3.08
1 2 24.22+1.89
3 2 38.92+2.88
1 3 38.21+3.42
2 1 32.53+3.28
27.50 28.93
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Table 3 Pyrolysis products of stem end before and after enzymatic hydrolysis

1 4.93 Butane/ T %t

2 542 1=Propanol /7 B

3 591 Acetic acid/Z &

4 5.54 2,3-Butanedione/2,3— T —fili

5 6.52 2-Propanone, 1-hydroxy—/#% 3 /4 fiid

5 H: 70 50/ %%
4.97+0.33* 5.86+0.27"
1.27+0.05 1.19£0.02"
8.70+0.22¢ 7.12+0.18"
2.83+0.08" 2.86+0.11*
6.09+0.13" 6.59+0.17
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