UR 20 a0UR 39 NSNOIAL - SUNAL 2559 215eNs Wan.3sMs 1

KRB ANIAIAHNAINNIZUAWNIFTHBUNLAMEES bal

Lactic Acid Production from Fruit Waste Fermentation
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Abstract

The purpose of this experimental research was to study the lactic acid production
from anaerobic fermentation of fruit waste under different fermented temperatures using
Lactobacillus plantarum TISTR 926. The study consisted of two parts, the first part was to
study lactic acid production under anaerobic fermentation of three kinds of fruit wastes;
watermelon shell, jackfruit fiber, and pineapple core and the second part was to study the

effect of fermentation temperature on the lactic acid production.

It was found that, at 35°C, the lactic acid production from the fermentation of
watermelon shell, jackfruit fiber, and pineapple core of 25, 56, and 54 kg/ton wt substrate
were obtained after 4 days of fermentation under the same fermentation temperature of
35°C. From the statistical analysis results, it was found that the obtained average values
of lactic acid production from the fermentation of 3 kinds of fruit wastes showed
significant difference (p < 0.05) after 2 days and 4 days of fermentation. In addition, there
was the statistical significant difference (p < 0.05) under the fermented temperature of
35°C for the watermelon shell fermentation. Also, the average values of lactic acid
production from the fermentation of jackfruit fiber and pineapple core showed significant
difference (p < 0.05) under the fermented temperature of 30°C, 35°C and 40°C. However,
the calculation of maximum specific yield of the obtained lactic acid from the experiment
showed almost the same amounts such as 3785, 359.5, and 376.5 kg/ton VS for the
watermelon shell, jackfruit fiber, and pineapple core under the fermented temperature of
35°C, respectively. The results indicated that the appropriate fermentation temperature for

anaerobic fermentation of lactic acid was 35°C.

Keywords : Lactic acid, anaerobic fermentation, fruit waste fermentation, Lactobacillus sp.
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Faeiadavilusvisluasudauialy (Phillip
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A9 1 WAeBSULazIBIAI1ZH (APHA. 1998)

WrAWas
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anNdunsaeng (pH)

Electrometric method (APHA 4500-H")

299udeeving (Total solids)

aufi 103-105°C

Ip9uduseinedng

W1 550°C

181 (Ash)

Wi 550°C

AMNTU (Moisture)

aufi 135°C

#laf (CoD)

Closed reflux method (APHA 5220)

adu (TKN)

Kjeldahl method (APHA 4500-N, )

isiuuazladiy (Oil & grease)

Soxhlet Extraction (APHA 5520)

‘Lfﬁﬁl’mﬁ”'\‘lmm (Total sugar)
ngiﬂa (Glucose), lolaa (Xylose)

Siaseilapa3a9 HPLC (UV/VIS detection)

NAaWRANIALLAAAN (Lactic acid)

Jiasnelaaa3ag HPLC (UV/VIS detection)

2.2 T1RDINTLVIUNSHANNTA
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w3y (Eppendorf) f1A1131595810 13,400
saudaudl  Wuiar 10 uafl udn
NIDIHIUNTEAENTEITUIA 0.2 W Bnade
AeuthlUAeasidenias HPLC Tauinun
8112298910309 HPLC #9il ta3aeile (HPLC:
Agilent 1100), Column: Animex HPX-87H,
Dimentions 300 mm x 7.8 mm, Detector:

UV-VIS detector and Refractive Index
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detector, in series, Mobile phase: 4 mM
HQSO4 solution in filtrated milliQ-water,
Flow rate: 0.6 ml/min, Run time 25 min/
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Tasudsiugungdildlunismin As 9 30,
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Tolaa (xylose) 83750lua (arabinose) nsatA
3flm (succinic acid) nsaWa3fim (formic
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a1 4 Fu (it 1) Tuzaufinandansauaain
Laé"ﬂgaqrﬂﬁiﬁmnmwﬁnﬁamuLﬁawﬁn@iw
sepzRwiniu (4 Tu) Jegendn (56 kg/ton
wt substrate) Lﬁawﬁnmﬂﬁqmwgﬁmiwﬁn
35°C Wiy daflegungimiviingsdu
(40°C) WAWAANIAWAAANTLFTAIAIRY
UBNANTT INWANINARBY WU HAKAANTA
wamAnAlFarnniansnunudussafidalng
AU sndndeyu Imﬂﬁmmﬁﬂgaqmﬁa
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a1 2 fulsznavasdusasafildlunssnnsauanadn
W dnas wasnuasly TIBYU wnusuleIn
Aade SD Aade SD ALade sD
anudunsaag 5.21 0.01 470 0.02 3.80 0.01
Pp9udariaviag 64.00 297 17480 082 14537 0.84
(9/kg)
NN R AR IR 52.02 0.59 155.62 5.65 142.56 0.74
(9/kg)
Lin (9/kg) 11.98 3.03 19.18 5.59 2.82 0.12
mm%u (%) 92.87 0.26 85.31 0.83 82.68 0.55
#ad (g/L) 7048 185 18233  0.00 153.73 8.23
Aoy (g/kg) nd 267 021 nd
Thiuuasloiu nd nd nd
thaaviona 1533 154 31.00 042 3906 462

(9/kQ)

nd = ATI9LNY, ANLade (Triplicate)

WaiansauUSunNanEANTALAARN
flFanmavsinirsraliine 3 #da uds wui
TIDYU Lﬂumﬂwa‘lﬁﬁﬁﬁ’nﬂmwﬁqﬂ LAY
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a9 INERAYIINNTRANLREY 2 Tu
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30°C uay 40°C Adansauzidulfaliu
wsnand Lﬁaﬁmsmﬂwamimmamﬁ\lﬁmn"qm
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waswdunsauanin 2 Tua deasnnrdaeiy
nmsuwdsuiaanglasluifunsauaninly

NN B (il 2 )
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(ngla)

3. WANARIWNE (Specific Yield)
fleanmsnanasnaldudazsin s
AUIUATHANAAT NI TDINTALAARNT LE

INMINENLABNA LINNdIUUTENaVUBIRIS

Fun3Idiuansneiu wudn AwanAndmae
Pa9nInuaningeganld fanlndldseiu Tned
ANy 3785, 3595 Ly 376.5 kg/ton VS
(Volatile solid) &wsunisvsinidaanumaly
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Foayu uazunudvdrsn usteziia 4 Ju

mﬂlﬁqmwgﬁmwﬁn 35°C gNan@y (N 3)

INWANIINAREY BLATHUI USuw
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2CH3CHOHCOOH + 1ATP (1)

eyu wnufurlzen

Temperature (°C)
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Mwil 3 wanAndnnzzasnsauaninanmsndniaswaliuuuliananeldgunginiams

U

{1 30, 35 Az 40°C z8=LIAINTHNN 4 TU
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wiiniaunaliuuulZana

INNITNARBIVIINLABKALING 3 Bila
mﬂﬁqmwgﬁmwﬁn 30°C, 35°C wax 40°C

wun lnanannsauaninlulsuadiuansne
fu Tasdleldfsnuaslududuaninlunig
valn wudn linandn nInuanfngsganiels
gunpdnianiin 35°C LLaxLﬂa’[‘ﬁ"ﬁ’amuuaz
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linandnnsnuanfngsgamelifaaumginiamin
35°C ufeaiu (mwil 1) leedlafiansan
USanunanan nsauaninitindunannseoy
nmmwﬁnmﬂﬁqmwgﬁmswﬁnﬁmmmu
Fona11tl wud1 USunmunarAnnIauaniin
flusmaufndunnsrozianndn wasd

ﬂ%mmg\mé’amnwﬁnlﬁ 4 Fu (3wh 3) Lo

al

"B’omutﬂuﬁ’ummmwﬁnLLﬁaTﬁwawﬁmmm

=

LLﬂﬂﬁnTuﬂ%mmgwaﬂmﬂTﬁi:ﬂ:Lamnﬁ

Al

ninfmIna1d (i 4) a81alsfinan a1nwa
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nsauaARnfildannviniasealine 3 #ia
daduuansrenua ATy AUNINNDA
(p < 0.05) navanndnidusezeziian 2
WAy 4 U uasdaNuanseiueg19ile
fdunvadd (p < 0.05) landnaneld
gaungiinsndn 35°C dwdumsndnilden
wodln TusnusfiAaReNanAnNIALARRANT L
nnnsndndesyunazunududzsa dau

o @

wanaviuatNHtBE AN WEER (p < 0.05)

Wandnaeldgunginindn 30°C 35°C

Y

WAL 40°C (M57971 3)

a o

a199f 3 wanlansauanfnainmaninuaswaliuuulionna aeldgumgfinaminene

U

suswmsn  gaumd (°C)

ANOALNANAANSALAARN (kg/ton wt substrate)*

0 W 2 9 43 6 9

Wasnuadly 30 0% 16 19 18 19
35 0 18" 25°" 25" 26"

40 0 17" 18 16 16

FovUu 30 0 30" 34° 36" 37
35 0 46" 56 ° 56 ° 55 °

40 0 19> 26 30¢ 25¢

LNURUUE IR 30 0 24" 37" 42°" 40°"
35 0 28" 54 ¢ 57 ¢ 54 °

40 0 26 " 28 29° 28°

v o o 1

*AITNHIVAIANRAUNARRANTALAARNAIAULLIN LEAYANINHDU/LANAN U NHTBE AN

§0A (p < 0.05) POYAQRYY NILBLINIMIANNF WU LALFIDNEINAIANRRUNARRANTALAARN

A1PUN 2 WEAYAIINLANDU/LANAINAUDENY

U N1 IaTnENN

v o w

Adpa1ANIadA (p < 0.05) BIATLQARE 7

<
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Lactic acid (kg/Ton Wet Substrate)
I

v Pad 4

8 10

a o

il 4 Pnunsauaaingegaammavsiniaswaldnieligungiiniamin 35°C

Y

ARDATEHLLIRINNTNNN (9 TU)

INWANTTANS B LLFAUTN geunndan
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