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Influence of Sodium Bisulfite on Alcoholic Fermentation from High Gravity
Sucrose by Saccharomyces cerevisiae GJ2008

YANG Lifeng, WU Shihua, ZHAQO Dongling, ZHAN Jian", HUANG Cuiji
(College of Biological and Chemical Engineering, Guangxi University of Science and Technology, Liuzhou 545006,
China)

Abstract: To explore the impact of sodium bisulfite on alcoholic fermentation by Saccharomyces
cerevisiae (GJ2008 for acquiring basic information for alcoholic production from high gravity
sugarcane molasses. Alcoholic fermentation was carried out by GJ2008 in YPS broth supplemented
with sodium bisulfite of 0.00,0.14,0.49,1.14,1.63 g/L ,respectively and with an initial yeast number
of 5.15x107 cells/mL. Area under the curve (AUC )and other method was adopted to analyze the
process of alcohol fermentation. The results showed that sodium bisulfite inhibited the vitality of
yeast cell and slowed down the rate of sugar uptake with reduced the ethanol productivity. The higher
concentration of sodium bisulfite was, the greater influence was. Compared to the control sample (no
sodium bisulfite added),the total sugar uptake rate of the maximum decreased by 53.49% |,
fermentation time extended by 37.50% and ethanol productivity reduced by 33.86% when the
concentration of sodium bisulfite increased up to about 1.63 g/L. The results also showed that
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glucose utilization was inhibited to a larger extent than fructose by sodium bisulfite , whose inhibition

extent to sugars was gradually enhanced with the increase of the concentration of sodium bisulfite.

Keywords: sodium bisulfite, high gravity ethanol fermentation from sucrose,area under the curve,

differences in the glucose and fructose consumption
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Table 2 Area under the sugar metabolism curves for ethanol fermentation by S.cerevisiae GJ2008 at different sodium

bisulfite concentrations

SR I £ T A (AUC)

/5

NaHSO; Jiit 2 1
/(g/L)
0.00 1 560+4.2 603.4+62.5
0.16 1 872£171.8 623.6+31.5
0.49 1 967+43.8 717.7£28.8
1.14 2 288+27.6 807.9+1.7
1.63 2 601+£147.1 976.2+24.7

1 915+43.1 4 078+17.0 1.00

1 921+8.5 4 416+55.9 1.08+0.013 7
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2 461+31.1 5 555+53.4 1.36+0.014 6
3 017+89.8 6 609+188.8 1.62+0.046 3
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Table 3 Ratio of glucose AUC to fructose AUC during fermentation by S.cerevisiae GJ2008 in YPS media containing
different sodium bisulfite concentrations at different fermentation times

0.00 0.16

6 0.65+0.10 0.70+0.06
12 0.55+0.07 0.60+0.05
18 0.49+0.06 0.53+0.04
24 0.44+0.06 0.46+0.03
30 0.39+0.05 0.41+0.03
36 0.36+0.05 0.37+0.02
42 0.33+0.04 0.35+0.02
48 0.32+0.04 0.32+0.01
54 - -
60 - -
66 - -

T =R B R T 2

24 THBENT ZELERNEE

AN TR0 PR 0 o e R B A5 AT TR & T
B A 2R LI 6, R IS i NaHSO, X #8401
) T B die i a8 21 15.45 % (R BL43%00) , i NaHSO;
JRT VR B B R, e S S BB T R
SR A 5 A B AR OB RE R I S R, B
AL 4 TN T e BLEOBET FE 28 £ I AR B 3

NaHS0; Jifi &2 #¢ B/ (/L)

0.49 1.14 1.63
0.73+0.02 0.74+0.01 0.78+0.01
0.63+0.03 0.64+0.02 0.70+0.06
0.56+0.02 0.58+0.01 0.61+0.06
0.50+0.02 0.53+0.00 0.55+0.05
0.44+0.02 0.48+0.00 0.50+0.05
0.40+0.02 0.43+0.00 0.45+0.04
0.37+0.01 0.40+0.00 0.42+0.04
0.34+0.01 0.37+0.00 0.39+0.03
0.33+0.01 0.35+0.00 0.37+0.03

= 0.33+0.00 0.35+0.03
= = 0.33+0.03

SR 5, KRB 3~6 h, X B84 i BF 20 i 4k T
YRR R W, R B Oy 8.86 g/(L-h), Y
NaHSO; [l fE v K 0.16 o/L Fi1 1.63 /L i, 5%} I8
YU AH b £ A L A ) R R T 11.519% 1 70.32%
Hi B 8 R, & 1 3~6 h, %t BEZH 1) L 2 1 A ol o %
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) A SR R/ (/1) 274.00+1.22 274.00+1.22 274.00+1.22 274.00+1.22 274.00+1.22
Bk SR I TR (g/L) 19.00+0.00 23.05+2.62 20.95+0.78 25.55+2.76 28.00+2.83
T JE B/ 48 48 54 60 66
LTEEN(Yo,vIv) 15.45+0.21 14.93+0.11 14.78+0.11 14.48+0.11 14.03+0.11
L5/ (g/(L+h)) 2.54+0.03 2.45+0.02 2.16+0.02 1.90+0.01 1.68+0.01
OB R TR % 87.06+0.008 1 84.11+0.002 3 83.27+0.009 6 81.57+0.009 6 79.04+0.002 5
FEHE R BB 1% 93.55+0.008 4 91.82+0.011 7 90.15+0.008 0 89.96+0.001 1 88.05+0.012 1
EJEY% 1.00 95.06+0.008 7 91.28+0.014 0 83.06+0.006 6 72.98+0.0071
TE AR )47 48 h 115 e AUC,EO FIRAR AN NaHSOs i 9 L AUC; En FIRTEXS N NaHSO5 ik I 9 LB AUC,
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