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ABSTRACT

The potential of biomass (kenaf fiber) that can be hydrolyzed to produce lactic acid was investigated by using Lactobacillus rhamnosus. The
experiment parameters that involved in the optimization of pre-treatment process are mass of fiber, time and temperature. From the optimization
process, the maximum result was obtained at Run 9 with 21.63% of glucose conversion which equivalent to 8.65 g/L glucose. Next, the fermentation
process was conducted by using shake flask. There are three different media compositions were used in this process. This fermentation process was
conducted for 3 days (at 37 °C and 150 rpm). In this fermentation process, 1.623%, 1.752% and 1.646% of lactic acid was produced in Samples 1, 2 and 3
by using 100 mL of media and the sample that produced highest lactic acid was Sample 2.

INTRODUCTION Table 2: Actual and predicted value Table 3: ANOVA for CCD model

Run % of Conversion Source Sumof | Degree | Mean | FValue | p-value
Lactic acid is a potential chemical that can be applied in various Actual Predicted Squares | of | Square (Prob > F)
purposes such as it can be used in food, pharmaceutical, cosmetic etc. > >0 ponah freedo
Naturally lactic acid Is very expensive since it is produced from food . o o Model | 467.2733 | 9 | 51.9193 | 18.337 | 0.0005
sources such as corn, potato, etc. Thus in order to avoid competition 1 10.00 11.02957 A L2 2020 T IRT S, 20208 BN DO N0 0617
with food sources and also reduce the price of lactic acid, this project - St LI T
0u _ uc pri EkEn - UntETlre > geiis i Do C | 3150625 | 1 | 315063 | 11.127 | 0.0125
focus on biomass or lignocellulosic material which is kenaf fiber. Kenaf 6 6.00 5.847911 AB | 3795013 | 1 | 3.7950 | 1.340 | 0.2849
fiber which is scientifically known as Hisbicus canabinus is a warm ! 4.38 4.301594 AC_ | 1725781 | 1 | 172578 | 6.095 | 0.0429
. 8 7.00 9.413811 BC 223.1328 1 223.133 | 78.806 <0.0001
annual season fiber crop. 9 21 63 2136739 pe 10.039 | 1 | 10.039 | 35456 | 0.1017
o | 7so | ermses | |8 odseer| i ol | ooos | ora
OBJECTIVES L L7 Lotz Residual | 19.81988 7 2.8314
12 12.25 11.99518 Lack of Fit | 10.74728 | 5 | 3.9495 | 108.80 | 0.0091
There are three main objectives in this project which are: ii 220'2050 193;22222 Pure Error | 00726 | 2 | 0.0363
] : : Cor Total | 487.0932 16
»To selgct the best pre-treatment method for the maximum glucose = N = R- squared: 0.9593; Adj R-squared: 0.9070
production 7.944861
from kenaf fiber. 7.944861 |
»To optimize the hydrolysis conditions for the maximum production ) ~
of glucose. I ‘ P
»To produce lactic acid (LA) from hydrolyzed sugar. - N g —
_ Figure 2: 3D plot

: Table 3: Media component for fermentation i
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| - . CONCLUSION & RECOMMENDATION
Figure 1. Flow chart of lactic acid production
Conclusions:
RESULTS & DISCUSSION »This study found that the percentage of glucose conversion can be

optimized through chemical pre-treatment of kenaf fiber in which H,SO,

ERIEN: Resits for screenilig gave the maximum percent conversion (21.63%).
Solvent | Replicate | Replicate 2 | Average Percentage of Average of gucose concentraton (E] #Fe_rmel’_\tation of L. rhamnosus in shake fl_ask was successfully produced
1 (g/L) (9/L) (9/L) Con\;ersmn Percent Conversion (%) = L 1000 | lactic a(_:ld for all the Samples 1, 2 and 3 with 1.623%, 1.752% and 1.646%,
150 20 o o8 ég Weight of treated kenaf fiber (%] respectively. | | |
NH4OI: 05 05 05 067 lIrFrpm the_results obtained, it can be c_oncluded that the production of
NaOH T — o 367 lactic acid is very low and needs to be improved.

Recommendations:
®»The optimization of pre-treatment process needs to be repeated and
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®»The fermentation process should be optimized by using bioreactor in

order to control environmental conditions such as pO,, pH, agitation and
aeration.
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WHAT IS KENAF

@Kenaf fiber which is scientifically known as Hisbicus canabinus is a warm
annual season fiber crop.

@A short day, annual, herbaceous plant processing high quality cellulose
@®Kenaf grows quickly, rising to heights of 12-14 feet in as little as 4 to 5 months.
@Kenaf is mostly cultivated for its fiber in India, Vietnam, Indonesia, Malaysia,
United State of America, South Africa, Thailand and to a small extent in
southeast Europe

HISTORY OF KENAF

@Kenaf has been used as a cordage crop to produce twine, rope, and sackcloth
rereREr sl | | 5.1 AUTOMOTIVE (CAR PARTS, ROOF, FRAME, BODY AND FLOOR)
@Kenaf was first domesticated and used in northern Africa.

@India has produced and used kenaf for the last 200 years, while Russia started
producing kenaf in 1902 and introduced the crop to China in 1935.

[ 5.0 COMPOSITE AND ELECTRONIC JJ

KENAF PRODUCTION

KENAF PRODIICTION FOR FIBRE

3.0 BIOEUEL 8.0 ORGANIC ACID
J
Bio Diesel Lactic Acid
Bio Ethanol Acetic Acid
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