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Table 1 The determination results of various components in tobacco
stalks before and after pretreatment with 1. lacteus

4b 3 Y8 % M5/ % ENGE iR
i e LT % AT Y% LR A R

0 37.24+0. 36 19.24+0. 17 18.22+0. 46 0 0 0 0.33

5 35.96+0. 97 17.75+0. 37 17.49+0. 36 3.44+0.01 7.74+0. 25 4.01+0.08 0.32

10 33.63+0.42 16.54+0. 13 13.12+0. 16 9. 69+0. 04 14. 03+0. 89 27.99+1. 12 0.26

15 32.79+0. 56 14.19+0. 42 10. 66+0. 44 11.95+0. 24 26.25+1.24 41.49x1. 46 0.23

20 31.21+1.21 13. 89+0. 45 10. 04+0. 74 16. 19+0. 90 27.81+1. 54 44.90+2. 14 0.22
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AR T AR HR JE C—O0—C 45 Ik 3h i o i
YA BT RAR , DL R B X AR I R R T A SR
R FL 4% S Pt A — R R Y R R VR R
1320 em™" A MACJT 2R AR SEARAE W Wi e > 58 1
A%, BB R A T 0 RUBE T, AN B 38 R I S 0
AL I g 25 T B AR 7 2 3 g i c—C
C—O B EE YA FTREAR . AR BT AE A 5 Bt Ko
T, 2 BELAGH B S I 14 1A T, LA B Ak 2o
JHFF AT Z I BCPEAE R Oy 1838 R IR B R o+
SEREIR Pk b BEAE FHFEAR ., 1734 em™ AL
YR C=0 ik she™ | 23] R i ik 38
20 d Ji7 IR IE Y SRR I 2 AR, SRR AT 4R R 5K
(0] A 3 R R A A IR

2.3 FLAEFETAEETEEELR
2.3.1 ¥ E 0TI A T AR R R
ME LA A T A o R S 7 R 1 R i 4
2 i, HE 2 T, RZAD B IRAT | B T A5 1
O | BRI W A AR AR 7 553 5
80 mg/g Fll 32 mg/g, 3= W] JEURF AR FT Bl A 5503 541K
Wit 5 27 £ R B Ak L s ] ) A 5 25 R A AR
HZAARTE, A 20 d J5, B 2 AR P )
5K F] 260 mg/g Fl 112 mg/ g, B FCRHRFT 23 548 25
T 2.25 f5 A 2.50 A, HCDE R AT RE S FL A AL

0 1 1 L 1 L i J. . ‘J i |

4000 3600 3200 2800 2400 2000 1600 1200 800 400
WeE/em!

A1 5LGe il a5 mAT 69 Lk b ik

Fig. 1 Infrared spectrum of tobacco stalks

pretreated with 1. lacteus
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Table 2 FTIR adsorption peak location and

assignment
ct U1
3416 —OH WM Fidesh (4R LR
FIAREZ)

2914 C—H 4% 3h
1734 C =0 MR8 (LT %)
1630 I C =0 IHUMP LIRS (R R)
1515 RIS B YNGR IR
1463 HI—CH, ,CH, AXIFR 4IRS
1426 CH, M ihiRsh (xR AHE)
1374 C—H iR (FREREALAHER)
1320 WK &4 —OH HAE B4 30,

LTHREMEYT C—O0 Ik
1245 ST ARSI AL

C—O0—C RN RN 45 R 3l
1161 C—O—C 4RIRsh (T4 R Pedi®)

1110 Ik 07 A5 o RV 0 0 o ) Tk e
—O—HEX R 45 4R 3h
1050 C-3 i) C—O haRTEh
208 LPUER N — Lo B TR A 4
I3l




R, % : 5L & AL W FUAL 3 X AT R B = IR %

- 89 .

AL BT PR RE A1 PEVE B AR BT R, (RS AT 2 AL 1
T 46 Tt 27 4 2% R0 21 4k 2 B 0 A R0 B RL
00 B e A AR (1 7 i
2.3.2 JAFFESMRREML N N EWR B8l )
F5E B A8 FH B9 J2: 28 81 Henri-Michaelis-Menten 151
R BRI FE S AR XA 5 A T R A Ak S
NEE, Henri-Michaelis-Menten #5578 X} i 2 1 3y g 2%
(I ZRAE 23 IR 22, AN G B2 2 R BT £ 2 38 5 1 1Y
I L B. Nidetzky 2512 3 35 %F /N 22 6 AT
BRI TS, B A o0 2 4 3R 5 21 48 28 Tl 1% Bz A ik
R RN Sl AR R T & H RS N
I A R 2T 24 28 35 o ] I o 41 48 3% o AR 4R R LR
Ak, ANWFFE 3T SCHR [ 32] BT A B AR R
IO BRI A 25 0 By 2 A R AR T Tl e oo A
PTG B s 1 ih & S EnE 3 fisk
3R, MR 3 AL AHOCRE R ¥97E 0.98 L I,
IR0 G B i o P T DU e AR AT 4 3R
it 14 R N FFIE S EL P AN K

PR IRFE v R] NE AF A R (AR 4R 2 LA
(%) , ST R 2T 24 2R Mg 1) 7 42 b 1k A Jo 2T 4
R R IRGE M B 52 J R AT 32 2 8 o ) DR 4P 4 T
T AR T 22 5 R4 O e i 5 o) 2T 4k 2R i A = A
KPP, BRI LR R Bl S5 4P A R A BAER (A
GYEFYER KO 0] 5 A7 dE R E il R AR KR
Y LR AL BERF R A E K, P A A
[FIFREE RSN, S 2L AL B WAL 3] 20 d J&, P ik 5

72. 42% , LU JERMIRAT R T 2. 47 A%, B4 3L AR
300 ﬁgﬁ
250 + +
—; 200 F =
g 150 +
i
i

100 | 7 7

50 -
0
0 5 10 15 20

LTI [H/d

A2 LG TR PSR AT B fR T 45 09 %0
Fig.2 Effect of pretreatment with . lacteus on

enzymatic hydrolysis of tobacco stalks
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Kinetic curve of enzymatic hydrolysis

Fig. 3

reaction of tobacco stalks
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Table 3 Kinetics parameters of cellulase
conversion of tobacco stalks
b B (E]/d P/% K/h R
0 20. 89 9.16 0.981 8
5 28.77 10. 53 0.988 7
10 46. 18 12.51 0.989 7
15 57.79 13.03 0.992 5
20 72.42 13.51 0.987 2
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FER B FLIR ™ A2 1 AW T, 5 Al L RR T AH
LU ASBIFTE Al P ) S5E 45 2 FEFT T K IRt 2 O 45 °C
SRS v sk ) AR P B 1 R T A R A TR TR A — B
TS B B g OB AR T () J2 3 o 1 2R 4 R
GRS AR S USRI EVE S A N8 L (e S
BT o e, A0 B A R I i R B0 LI ™
e, BT AR

DIFLE R ETALEE 20 d BYMHAFT ARG i — 20
SR P R) 25 W A4 4 T 023000 58 AN [ s 18] i 25 PR P LR
SRR SORANIE 4 R, I 4 AT R I
12 h, FURR & B, U I B R AT IIAL T 3, &
M 12~24 h FLER & ARG B A s i B R G T
0 mg/g, MANHIFLE R 2 18 h, UL BESS 2 /AT A
DUSEH A W 4 T 7™ LR, A 2 B ) A e )
AHE W F T R, K60 h f5, IR ™ &N
392. 16 mg/g, FLERFALZN 86. 95% , B FURHHFT 2
w1378 . IRl AL FAL FEUOAR Ee, L R
AbIRA 25 TOK IR S0 3R, R e TS e m , B
A A T AT, @ TTT5 Gt

k4 TRRA B XAHRATILER = 26 oh
Table 4  Effects of different fermentation methods

on lactic acid production of tobacco stem
FLH" B/ (mg-g™")

bR E]/d
sl A% Ty
0 82.03+2.45 71.53+6. 46
20 376.17+14.74 271.12+10. 36
450 _
ol T
350 A KM
= 300
on
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1 200 |
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& EEATE]/h
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Fig. 4 The content of lactic acid and residual sugar
in fermentation broth of tobacco stalks pretreated

with 1. lacteus
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2 25 HAB) S T4 TR AT WA AL SR DA BESS 2F
JUAT P & BT 7= LR , WAL B KA FF LR 7= 1
RALFRPRES T 2,79 ~ 3. 59 i, AHALS F 404t % B, [A)
WAL R I LR P R TR A &, 2 18 60 h
JE R R R 392.16 mg/g, TR WAL R N
86.95% ., J& L] W FLIR K I Sk A HEA T A4, S AT
B AL A R BE S Rk
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Effect of pretreatment with Irpex lacteus on lactic acid
production from tobacco stalks

SONG Lili ,HUO Shanhao,FENG Mengqi, YANG Xu,ZHANG Zhiping, ZHANG Jingnan, WEI Tao
College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001, China

Abstract; To solve the problems of dense structure of tobacco stalk, strong nicotine inhibition and low conversion
efficiency of cellulosic sugars, the tobacco stalks were pretreated with Irpex lacteus. The composition and structure
changes of tobacco stalks before and after pretreatment were compared to study the effects of 1. lacteus pretreatment
on enzymatic hydrolysis and saccharification of tobacco stalks. The conversion rate of lactic acid from tobacco stalks
fermented by Bacillus coagulans under different fermentation conditions ( simultaneous saccharification fermenta-
tion, batch fermentation) was further compared. The results showed that the mass fraction of lignin in the tobacco
stalks was reduced by 44. 90% compared with that of the raw tobacco stalks. Biological pretreatment using I. lacte-
us could selectively destroy the macromolecular structure of lignin, and the benzene ring structure and side chain
groups of lignin were also degraded. The reactivity of cellulose in tobacco stalks was improved after pretreatment
with I. lacteus and the yield of glucose was 260 mg/g, which was enhanced by 2.25 times compared with raw
tobacco stalks. Compared with batch fermentation, the lactic acid yield of simultaneous saccharification fermenta-
tion was higher (392. 16 mg/g), and the conversion rate of lactic acid reached 86.95%, which was 3. 78 times
higher than that of raw tobacco stalks. The pretreatment of 1. lacteus could selectively degrade lignin of tobacco
stalks, reduce the resistance of enzymatic hydrolysis to saccharification of tobacco stalks and increase the conversion
rate of lactic acid of tobacco stalks.

Key words :tobacco stalk ; Irpex lacteus ;lignin ; glucose ;lactic acid
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