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Rapid Ethanol Production from Fresh Sweet Potato by Zymomonas mobilis*

SHEN Naikun'-2, ZHAO Hai'"*, GAN Mingzhe"2, JIN Yanling"2, ZHOU Lingling"? & QI Tiansheng?
(‘Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China)
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Abstract The ethanol production with simultaneous saccharification and fermentation (SSF) by Zymomonas mobilis 232B
using fresh sweet potato as raw material was studied. The effects of various factors on the yield of ethanol were investigated
with the single factor and the orthogonal experiments. As a result, the optimal technical conditions were obtained from those
experiments: Initial pH value 6.0~7.0, nitride 5.0 g/kg (NH,),SO,, glucoamylase 1.6 AUG/kg starch and inoculums ¢=12.5%.
The ethanol yield by Z. mobilis 232B reached 95.15 g/kg, with 94% of the theoretical yield, after 21 h fermentation. The non-
sterilized fermentation was also studied and its yield of ethanol reached 92% g/kg. The analysis of residual sugars by HPLC
showed that there was no glucose existing in the fermentation liquor. The glucose, galactose and mannose appeared after being
hydrolyzed by acid. It is indicated that the residual sugars in the final fermentation liquor were oligosaccharides. Fig 4, Tab 4,
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PR R AR Zy-128 58 A7 A8 Ak 24 175 78 i 2 B 45 2010 £ s v
7 TR PR,
112 FMFEFEREFREG R (p/g LY): W
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F15 min, & E1J5H AR ACRBEILEE, R FE WL L 1, &
TR EE R130 °C, BREFIRULHISN, PIUR B B M 180 g/kg, 45 Fh
ON10%, TR 5.0 g/kg.
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b, T R BT UE R 25 B R, T B R AN Rn 22 BR 2 A3 IR
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KA TR I 2, GDX1033 784, AEAA IR BE150 °C, K
R 250 °C, #EFERR250 C, SEAEES pLw.

1.2.4 FEEEME SR AINDI-UGERE OB 1T RS 2 R 244X
A BRAHED.

1.2.5 BRAERRS T SRR RS (HPLO)E. A3k 54 7K
SRV BN, 7ii#0.6 mL/min, Bio-Rad Aminex HPX-87PHH 44T
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Fig. 1 Effect of pH on ethanol fermentation by Z. mobilis
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Table 1 Effect of different nitride sources on ethanol fermentation by Z. mobilis

Y& Nitride source CK F#REE Yeast extract (NH,),SO, CO(NH,),

VI Content (w/g kg™) 0.00 5.00 2.50 5.00 7.50 2.50 5.00 7.50
IRV Initial sugar concentration 180.00 180.00 180.00  180.00  180.00 180.00  180.00  180.00
(LS.C., wigkg™)
ZERIE Bthanol concentration 78.73 85.27 8324 8444 83.20 80.21 8233 80.39
(E.C., wig kg™")
R Fermentation time 20.00 18.00 19.00 18.00 19.00 19.00 18.00 19.00
(FT., t/h)
RIFRCE Fermentation efficiency
(EE.. PI%)" 85.6 93.70 9050  92.80 90.37 87.20 90.60 89.40

ST S i -
TR J5Ub Re_51dua1 reducing sugars 971 244 0.6 015 87 0.0 044 07
(R-g.,;v/g kg")
JRIBE Residual total sugars 18.95 1572 17.83 16.81 17.44 18.26 17.57 18.31

(R.T.S., w/g kg™

1) RRCR=SLBR R 5/ BSRE 5 X100%, FIA] 1) F.E.=Actual ethanol yield / Theoretical ethanol yield X100%. The same below
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Fig. 2 Effect of inorganic salts on ethanol fermentation by Z. mobilis
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Fig. 3 Effect of different initial total sugar concentrations (180, 200, 220, 240
g/kg) on ethanol fermentation by Z. mobilis
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Table 2 Factors and levels of orthogonal experiment

- Az LR B: JENTA] Time of  C: F&fle
e Gl lase d ddi Inoculums
Level ucoamylase dose adding enzyme

(AUG/kg starch) (1/h) (/%)

1 0.8 0 7.5

2 1.6 3 10
3 3.2 6 12.5

N3 22 (RYRT LA e, 34> IR 250 B AR 2 I 1 % i
R A 1 b bk > LA T k> i R . 2 Bl e 96 K BBt R
AV 200 AT O E T 300 7 — S U PRl P B T T ) e 2 R (R A
W5, EUBEA I T 52 2k A B2 %o 400 T8 24 AR % T 7 24 ) B g 4
VR FH (A1 No. 8); X -5 B 1 22 1 ik 5 M A A It T 658 R 3
ELNF T it T 2 5 I 9 1 1 ) B9 &85 SRS TRI 09, ST 1k i
Xt iz 2 Sz T AL T 00 A ) AL B R Bk — 2 5 i e s [
S T 65 JL R R RN, 100 ) S AR 30 A K NS P B o B e 5 e
), nTRES AR R B AR R R S R G R, LR A
8 BB S A 1.6 AUG/KgIERS, T i E] 0
h, SR A Re=12.5%.

2.6 REMAKEXIZEA B ARE232BZEE & BEHY
2N

SR 2R BRI pH (5.0 AN, 38 3 & I A M

HI W HA pHEE 15 (6.0~7.0), K BT AR 78 50 YL i, X S5 i H T
b Ak 1 Y 2B 2R R 22— AH i T i 3l A T S TR G AR
P, AT I AR A K T RIS KB X & B R
Wl VE T 155, B0 UG A 5 TR 200 g/kg, 255 034

N Fan] LLE Y, R K TR & B AR AT AT A 5)93.76%, &
5 R TR X Sz T (R 238 SR M AR 3k S T & B I R A e (1 21
h), BN AE80 °C Ak T2 T AY 7S 5 Al I Bt R 5, i 22 $i ity
FIREAT LN, KO AS R, 5KEALRML, SKE Kk
T () KG E As in, AT B2 K # (115 °C. 15 min)id B2 P Y e i i
T A RIS R 0 S Vs A, DT AT 1 A T VR B RG BE . K B
A R IR £ ) BT A SR TR S8R, S B8O K A et
BRI
27 FRIERGT T

O T 45 R DNSTUE 285 S a0 JFE 8 g/kg . A% M 14
g/kgZiAy. MZHPLCIAE , A K B0 54 R UL A S (&
4-C); LNEALI /K 8 S5 A5 A B WA AR, UL R BE g 1Y)
B M R FH A 0 s (R K S T SO BT A R (1K14-B),
B OB oN9 e/kg /e AT, 1 T DNSINE 1Y IF JF B &, (HAL T
DN & B 7K fif I A Bl e, W0 & e 48 o R sk Bl v & A el
R RO A Y OB R OB AR SRR A M. A ek
WH 1Y 25 K 30 7 i — 2 9T . AT LT ek T o A SR v 253 % fie it
B WD K T R B R, DA i JEORE A R T R R EHA
A LA B0 W IR COD 9.0x10° mg/LLA b (1% 7 %5 45 7] LA
FEAECOD 1.1x10* mg/L), V8 /075 7Kk b 386 7.

30
MEAEASHIE 5T 45 5 0 15 2 & H 2542 3h & 2 1 142328

OB B AR T 200 F . pHIE M 6.0~7.0, ZE MS5.0 g/kegh
BRI EL, T IMICHLER, WL &N 1.6 AUG/KIE N, H2F
Hp=12.5%. Zi121 WA W n] L= 209515 g/kg, KR

R3 EXIRIWLER

Table 3 Results of orthogonal experiment

FT. E.C. R.TS. F.E. ZZQ?}‘?EEZ .
No. A B C (t/h) (wig ke'!) (wig ke") PI%) Fermentation intension
(F.I, w/g kg! h™"))
1 0.8 0 7.5 24 90.01 20.08 88.07 375
2 0.8 3 10 24 89.70 14.97 87.77 3.74
3 0.8 6 12.5 21 89.09 14.99 87.17 4.24
4 1.6 0 10 24 92.73 14.22 90.73 3.86
5 L6 3 12.5 21 94.66 13.66 92.62 4.51
6 1.6 6 7.5 24 91.91 15.51 89.93 3.83
7 3.2 0 12.5 21 87.41 16.92 85.53 4.16
8 32 3 7.5 24 39.65 102.10 38.79 1.65
9 3.2 6 10 24 90.03 17.80 88.09 375
Rl 3.72 3.73 2.84
R2 3.98 3.13 3.61
R3 2.96 3.74 4.21
R 1.02 0.61 1.37

DRI 5 = R IR RN LA B /RN TR). R TR). 1) F.L.=Final ethanol concentration / Fermentation time. The same below

R4 REMAREXIEEEL BB MREL B LS RO

Table 4 Effect of sterilization and non-sterilization on ethanol fermentation by Z. mobilis

ET. (t/h) EC.(wigkg)  RT.S (wigkg") E.E. (P/%) pH KGPE Viscosity (7/mPa.s)
K4 Sterilization 21 94.51 17.34 95.15 5.25 5.5%10%
ANK i Non-sterilization 21 9278 18.59 93.76 5.36 8.4x10*
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