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Summary

This paper presents conversion of agricultural waste—rice straw using an organosolv pulping pretreatment of tetrahydrofurfuryl

alcohol (THFA) under atmospheric pressure. The rice straw pulp thus obtained was further saccharified and then microbially fermented

to produce lactic acid. The microbial fermentation conditions and the amount of lactic acid formed were evaluated. The results indicate

that most of the four bacteria applied produced maximum amounts of lactic acid at 72 h after inoculation. The others may require 80 to

96 h. Furthermore, rice straw THFA pulp after saccharification produced the most lactic acid with Lactobacillus paracasei subsp.

paracasase, with glucose conversion rate of 85.9%. This strain also produced the most lactic acid. At a sugar concentration of 60 g L™,

72 h of fermentation produced a maximum 49.57 g L. Hourly lactic acid production of this strain was the highest as well, at sugar

concentration of 60 g L™, the rate reached 0.69 g h'. Due to the high conversion rate of this strain in turning hydrolyzed sugar into

lactic acid, applying this strain in the fermentation system should decrease the cost of purifying the lactic acid thus obtained.
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FRCak A 2 N P4 0 W43 A TP LAE & (Sun and Hughes,
1998) -

3. SORKIERESUE
I E 268 2R E R 200 Z 28 B R (AT Z THFASE

TR T 2 WP A (TRRAK S0 ~ el B AR
S50 - TSI KRR -

THFA # 4 BaSO4 F B~ PFo
- > s || 72%HS0, B AR | — 3 pH
0.2 um &%
] > | | T | Ak | k&

L. KBRS R E

4. BRRE KRR

(1) FLEREREEE

FTA AR E R T LUE(L - PUS b2 THE IR R R
P o FORE Z MRSEF R A (UEREREALE - HAagEiERg
F520 ~ 60 K100 g L) 53 il A KCE AL 2 LI B 1 1k
(10%) > EF37CROBIEERE - PriZ&250 rpm > pHIEAZER] /5.5 >
T8/ NRFHETT BB RHUEE > HUSRESD > 29751 4488, (10000
pm, 15 min){& » HUEIER - feco IR K - 2L K g i 20y
I o

(2) BERERE AT

VOL,21 No.2 ##4EH51i7 (2017)

a. EAME K A REAH B AT
(a) EEMB&HA T

B0 TS 2 S TMS B4 (1 5547 o LR
B AT - HOERLIGC K GC-MSH#EITZ » 340 - GC
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AEIIEEREC0 g LB R A FLBERSE - DIL. paracasei
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subsp. paracaseifij i RS » FORILEMRIN IR 240
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L. vaccinosteraus 57 L.

20gL! 60gL" 100g L™
Kinetic parameters
1* 2 3 4 1 2 3 4 1 2 3 4
Fermentation time to achieve Pmax (P) 72 72 72 72 72 80 72 72 72 96 96 88

Glucose conversion (%)#1

Max. lactic acid con. (g L™ 11.13  9.67
Product yield, Y p/s(g g™") ** 0.86 0.74
Lactic acid productivity (g h™") 0.15 0.13

97.54 90.26 65.11 77.11
4.64 7.04
036 054 093
0.06 0.10

96.07 87.20 42.02 62.02 552 484 19.6 25.7

55.64 50.32 23.21 3521 50.21 43.36 14.56 20.72

0.84 039 059 050 043 0.15 021

0.77 0.63 032 049 070 045 0.15 0.24

* . 1. Lactobacillus paracasei subsp. paracasei ~ 2.L. thamnosus ~ 3. L. delbrueckii ~ 4. L. vaccinosteraus
#1 : Glucose conversion (%) : GC=(100-(S¢-S))/So ; S, initial glucose concentration (g L) ;

S: final glucose concentration (g L™), to time when P is maximum
#2 : The yields (Y p/s) in grams per gram, were calculated as the gradient of the curve obtained

by plotting product concentration against substrate concentration.
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(=) THEA 30} 2 K AR 2L BT 5
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g HRKAERES ZBR 014 bR ER % - DLGC-MS 7 H Ho S5
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& R THFASER] » JKIERT S - 3 AR I Rl AL
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R o SRR Fy60 g L HERRERE (AR 8E_FalshER
FHIE o EBERER FTIS4E FAFR2FTR > IR THFASERPK it
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% K(1997) ~ Sreenath®: A (2001) &z BulutZ: A (2004)53 Bl LAL.
delbrium~ L. amylovorus - L. plantarum~ L. delbruckii ~ Rhizopus
oryzae Bk 2 2E ALER RS Ryl o BN/ INIF 2 FE AL FIE
EyLIL. paracasei subsp. paracasei By s H A /KAEHE 60
g LR RO R E0.69 g ! LAESRE X aodong % A
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% 2. DUKHEHERIEO0 g L )BE R Fr{S B — 5%

Kinetic parameters

60 gL

L. paracasei subsp. paracaseii

L. rhamnosus

Fermentation time to achieve Pmax (P)
Glucose conversion (%)’
Max. lactic acid con. (g L")

Lactic acid productivity (g h™)

72 80
85.94 76.17
49.57 43.70
0.69 0.55

#1 . Glucose conversion (%) : GC=(100-(S,-S))/Sy
S: initial glucose concentration (g L)

S: final glucose concentration (g L™"), to time when P is maximum

(2) AR EBYIST

Rl e i i 2 LBk 2 L2 Y - DAGC K GC-MS7y
B > REERLK AR 60 g L' > DL L. paracasei subsp.
paracasei I RE72 hrig o B E 2 ABEE i -lactic acid{h
94.7 £ 0.7% - [fid-lactic acid{55.3 £ 0.3% ; JfijL. rhamnosusi
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5. JKAFEHERRIE(60 g L™ )R [E] 7L R B PREE S < /K e 2

B R P AR AR AEIRF b

HRBREE80 hrff » FT A7 2 FLBA:|-lactic acid{£93.3 + 0.5% »
fijd-lactic acidi6.7  0.5% ; &t Bk » #6F Ky EMlactic
acid{bE) » HUPSEFR RS SRR FLBRIFRL bk - I
L. paracasei subsp. paracaseiFHREEEE72 hri% - Frd: ZE ALk
B AR -

0hr

b : R ——
24 hrs

ll P = -
36 hrs

e A
48 hrs

Lo - . e o o B B l |
72 hrs Lactic acid

rd
| - Rl

6. L) L. paracasei subsp. paracasei i iRE#ERZ 0-72 hro LR
TR BTt N Pl AR i B R A
Polysaccharides hydrolysate concentration (60 g L™)
Column: DB-Wax (30 m x 0.25 mm i.d. X 0.25 pm film
thickness, J&W Scientific); Oven: 50°C (2 mins), 50-220C
(5°C min™); injection temp.: 270°C; FID temp.: 250°C; split
ratio: 1:10.
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7.LA L. paracasei subsp. paracasei EREEE% 72 hr 1% - DURAR B RIZLED L REY S B 2 AR ETE

Polysaccharides hydrolysate concentration (60 g L™)

o

Column: Chirasil-DEX capillary columns (30 m x 0.25 mm x 0.25 pm film thickness, Chrompack); oven: 60°C (3 mins), 60-180°C
(10°C min™"); injection temp.: 270°C; FID temp.: 250°C; split ratio: 1:10.
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