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ABSTRACT

In this study, oxalic acid pretreatment of empty fruit bunch (EFB) was performed at different
pretreatment temperatures. Also, we evaluated oxalic acid recovery from hydrolysate by

*1 R 20139 59 229, A 20139 109 302

2 Agostn A AYIstE A=A EE. Department of Forest Products and Technology, Chonnam National
University, Gwangju 500-757, Republic of Korea

Agegn AP st npo] Qo2 F8ty}. Department of Bioenergy and Technology, Chonnam National
University, Gwangju 500-757, Republic of Korea

T A A &} (corresponding author) : ] A (e-mail: 1jw43376@chonnam.ac.kr)

%

— 507 —



Al - 0] FF - o414

electrodialysis. The fermentable sugar concentration in hydrolysate was high at more than 20 g/ ¢,
when pretreatment was carried out at 150°C. At the same time, ethanol production was 3.78 g/ ¢
after 72 h which correspond to the ethanol yield of 021 g/g. On the other hydrolysate (160, 170°C),
fermentable sugar was not consumed by Pichia stipitis during fermentation. Most of the oxalic
acid was recovered and some of the fermentation inhibitors were removed by electrodialysis. For
the electrodialysis treated hydrolysate, ethanol production was increased compared to the original
hydrolysate. The highest ethanol production was 538 g/ ¢ after 24 h which correspond to the
yield of 033 g/g. The ethanol production by simultaneous saccharification and fermentation (SSF)
under all pretreatment conditions was more than 15 g//¢ after 96 h. The highest ethanol
production was 2054 g/ ¢, when pretreatment was performed at 170°C. In particular, ethanol
production was increased, when electrodialysis treated hydrolysate was used for SSF.

Keywords : empty fruit bunch (EFB), oxalic acid, pretreatment, ethanol production, simultaneous
saccharification and fermentation (SSF)
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Table 1. Oxalic acid pretreatment Conditions of
empty fruit bunch

Sample Temperature Reaction time Oxalic acid (g)/

No O (min) Water (ml)
1 150 30 16/200
2 160 30 16/200
3 170 30 16/200

2695, USA)E o] -&3le] #2131t Aminex 87H
column (300 x 7.8 mm, BIO-RAD)¥} Refractive in-
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= 0.6 m¢/minS. 2 55 Fo B4 E4g
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o). P. stipitis CBS 6054+= USDA Forest Service,
Forest Produtcs LaboratoryZ -8 oo} A&
3l94th. YPD (Yeast Extract, Peptone, Dextrose
Agar) ¥Rl B3t #F5 AA|wlA] (Yeast Extract
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Table 2. Sugar and inhibitors in hydrolysate during oxalic acid pretreatment of empty fruit bunch

(unit: g/ )
Condition Glucose Xylose Furfural Total Phenolic Compounds
150°C 0.77(0.02) 2005(014) 179(0.07)
160°C 153(0.06) 17.40(020) 238(016) 182(0.08)
170°C 205(009) 1606(0.26) 311(020) 228(017)

The parenthesis contains the standard deviation
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Table 3. Sugar and inhibitors in hydrolysate after electrodialysis

Glucose Xylose Oxalic acid TPC Recovery rate of
(g/L) (g/L) (g/L) (g/L) oxalic acid (%)
Hydrolysate before
clectrodialysis 077(002) 2005(014) 34(005) 179%(007)
Hydorlysate after 075 1997 : 091(00D) 100

electrodialysis

The parenthesis contains the standard deviation
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Fig. 1. Fermentable sugar consumption and
ethanol production by P. stipitis using
untreated (H) and electrodialysis treat-
ed hydrolysate (EH) at 150°C pre-
treatment condition.
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Table 4. Chemical compositions and degradation rate of empty fruit bunch during oxalic acid pre-

treatment
(unit: %)
Glucan Xylan Lignin Total Degradation rate
Raw material 4715 2041 2424 97.80
150°C 6162(059) 827(021) 2797(012) 97.85(054) 3246(2.20)
160°C (938(036) 2865(031) 98.03(040) 36.05(211)
170°C 6894(137) 2910(0.69) 98.04(0.82) 57.24(437)
The parenthesis contains the standard deviation
27 BEME T FEE 1718 g/ L 2 L T2/ Z g wsks el
AR g9 B Yagon £
& 0.212 vERgh 150°Ce) A e griaia) 3.5. SAYsigs
2HE A7 FA BES o] gete] HEE s Ay
SFIL 28 Aolr 2 ARTE WV FEA A ATt AR e 2504 HAZE FPg F vlo] v
TR W2 g em g 24 25 FEs] AFste] FAIR SR gl ARSI
Azl A o ehE BAHS vEblth 27 dEvt TAGEEE 9 dgkE A A= Fig. 29
5o 3 EEE16.09g/ ¢ & TE 2417b] 5.38 g/ 4 2o AA Y 7t SIS dehe ANke 3
9] ol g5 A o o]o FfFEE 82 0.33 AER e 170°CAl A 96417 A3 3 a1 19.41
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g. 2. Ethanol production profile by simulta-
neous saccharification and fermentation
at different pretreatment temperatures.
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. 3. Ethanol production profile by simulta-
neous saccharification and fermenta-
tion with electrodialysis treated hydro-
lysate (A) and sodium citrate buffer (B).
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