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Darunwan Chuenbubpar 2010: The Study of Optimal Condition of Hydrolysis of
Banana Peel (Musa sapientum Linn.) and Detoxification. Master of Engineering
(Chemical Engineering), Major Field: Chemical Engineering, Department of Chemical
Engineering. Thesis Advisor: Assistant Professor Anusith Thanapimmetha, D.Eng.

85 pages.

This research was divided into 2 sections. The first section was investigated the optimum
condition for reducing sugar production from banana peel using acid hydrolysis. The effect of
sulfuric acid concentration (2-10%), temperature (30-90 °C) and reaction time (15-75 min) was
studied. The results showed that the optimum condition was obtained at 4% sulfuric acid, 90 °C
for 45 minutes which gave the highest reducing sugar of 34.2 g/L. Due to the by-product from
hydrolysis by sulfuric acid such as furfural, 5-hydroxymethylfurfural and phenolic compound
can inhibit on cell growth. Therefore, the treatment method was investigated in order to
eliminate the toxic during process. The second section was investigated the techniques of
detoxification for reducing sugar such as detoxification method using calcium hydroxide
(Ca(OH),), resin and activated carbon. The results showed that 100% furfural can be completely
removed by all techniques, 80.73% of phenolic compound and 98% of 5-hydroxymethylfurfural

can be efficiently removed from the reducing sugar when activated carbon was used.
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1. ’Jmﬂmﬂ?mmmmm % (Miler, 1959)

MIpuAITaZAY Dinitrosalicylic acid (DNS solution)
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a. msazane lmaoylaasen lad (NaOH)

a
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m%im : High performance liquid chromatography YDIVTHN Shimadzu
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ﬂﬂﬁuﬁ : Aminex HPX-87P Column (Bio-Rad)
Detector: Refractive index (RI) detector
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A3793AA81A509 HPLC
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Calibration curve of Glucose standard
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R2 =0.9964
160000 -
- 120000 -

G
< 80000
40000 -
0 T T T T ]
0 20 40 60 80 100
Concentration (mg/L)

i v
MNKUINA 3 udasnslinasgiuvenimanglnd

Calibration curve of Xylose standard
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Calibration curve of Galactose standard
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3. msamnzrlSnammuiivlugdasazaeiluedn (AOAC, 2000)
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1. @1502018 Folin-Ciocalteu
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= J Y
3.1%&@81]?115‘”@114@]5@8@3 20
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0.35 -

0.3 -

1A S
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R? =0.9982
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MQAnaULEIn 735
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0.1
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0.05

Yy Y a
ANNUYNVHYDINIAUNUUD (ppm)

MUNINN p8 nslansazatonsaunuiinuniigiulaoldaisagats Folin-ciocultue

4. myvanzndSina 5-hydroxymethylfurfural (HMF) RLIGELY High Performance

Liquid Chromatography (HPLC)

=
a1y
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fe13 Darh1daiinii ldaaduases HPLC



73

MNHUIN N9 1ATDY High Performance Liquid Chromatography (HPLC)

a d o v v
N13AUAILHiIANIVYNE HPLC
o o oA Y A A ya
HUIF1TALANYNIDYNNNLADINNLLAI AL 1T A1 S-HMF MW@?T;ﬁTuﬂlﬂﬁﬁlNl‘l?ﬂﬂ

¥y A ~ a do A A
A I3 HPLC Iﬂﬂuﬁﬂqagﬂ’]ijlﬂi’lgqﬂﬂqu )

Mobile phase : 0.005 M U0INTAFaNITN
Injection volume : 20 luTnsans
Column : Aminex HPX-87H

= = a
5. mamssunvhbinasgidlaasendmmaleyfsea
5.1 ensazaemasgu laasenduiameyson

5.1.1 Stock Solution 100 luTIasnSudeiiadans w3sulavazaie laasonFunag

Y v
wloylsea 1 nsu Tuihndu 100 Tadans

Y v
5.1.2 Working Solution ¥1esazanalude 3.1.1 uudevisalesihnauliiany
Wudfu 200, 400, 600, 400, 800 LAz 1,000 I lasnsudetaaansioILIMIATIN
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6.1 MsazagNInsguielson

6.1.1 Stock Solution 100 lulnsnSuseiiadans wioulasazmomleysea 1 nfy
Y v
luihnay 100 Yaaans
. ] ° Y} A 9 2 3 Y
6.1.2 Working solution 11d15aza1elude 3.1.1 v1vevsaletinaulviinnu
Wudafu 200, 400, 600, 400, 800 LAz 1,000 W Iasnsudeiaaans e ILIMIATIN
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7. maminylums asziesnilszneumaniveuilasnndoy

1. Neutral Detergent Solution Uszneudie
3 %(w/v) Sodium lauryl sulfate
1.618 % (w/v) Ethylenediamine tetracetic acid (EDTA)
0.456 % (w/v) Na,HPO,
0.681 % (w/v) Na,B,0,10H,0
1% (v/v) Ehylene glycol monoethyl ether
PsuasazaneIninnuilunsa-aamiiu 6.9 uagidiy 2 % (viv)

decahydronaphthalene t1a¢ 0.5 % (w/v) Na,SO,

2. Acid Detergent Solution Usznoudly

2 % (w/v) Cetyl trimethy ammonium bromide 11 1 N H,SO,

120
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3. Lignin Determination
Buffer Solution Y3znoudae
0.6 % (w/v) Fe (NO,), 9H,0
0.015 % (w/v) AgNO,
50 % (v/v) Glacial acetic acid
0.5 % (w/v) Potassium acetate

40 % (v/v) Tertiary butyl alcohol
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a s o Y o o a A Y 9
MINNNUINH V1 L‘]_]’Elil"lfuG]ﬂ’J'IﬂJlfUlIEU1!GUENﬂﬁﬂ%’ﬁﬂ?ﬁﬂ%ﬂﬂllﬁl‘hﬂlﬂﬁ']ﬂ“]"U’E’Nﬂ’li

a =

la1as laganldonndredonsaitearsigumgil 30 osruvamed

a

=
97115 UM

ﬂ 73 o Yy v - k4 Aa d, w1 a
WASLIFUAR NUIVNVU 5uaimasads (nSuaeans)
YBINTAFANITN P S y = y ,
Yy a ASIN 1T ATIN2 ATIN3 ATIN4  ASIN S AuR@AY
@hminaedsuiag)
2 1513 153 15.03  15.20 1495  15.12
3 16.65 17.65 1833  18.05 1720  17.58
4 20.35 20.4 19.4 20.05 18.95 19.83
5 18.9 18.85  18.65  20.30 19.03  19.15
7 1823 20.05 19.63  19.88 17.78  19.11
10 19.58 19.55 19.45 19.38 19.35 19.46

d' a a A 9 9 d I 4
ANINAUINN VY2 Qﬂ!ﬂ@lll@nqc]sllﬂﬂﬂ']ﬁllaiﬁﬁvlﬁ‘]fﬁlﬂﬁ@ﬂﬂﬂ'Jﬁlﬂjﬁll,ﬂi’]ﬁl“ﬁu@ﬂ'ﬂu

Y 9 v a a A Yy 9 -4 A
lmﬂmuﬂﬁﬂ%aﬂqﬁﬂ'ﬂﬂj']iﬂmﬂﬂlu 4 !.‘]Jﬁlﬁlclfuﬂ 301 15 UIN

a gl Aa o ) 1 A
ﬂﬁll']ﬂ!u']?’l'laﬁﬂ?‘ﬂf (NTUNDANT)

QUNYN (°)

I I I I
(7 [ [ (%

o 4 ] N X ] A
AINN 1 AN 2 AN 3 ATIN4 AINN S AUNDY

30 18.0 19.43 18.20 18.88 18.60 18.56
60 19.80 19.78 19.98 19.03 19.68 19.75

90 25.48 26.85 25.78 25.03 25.13  25.46
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a =

a Ay 9 A =
MINNINUINTN U3 rmﬂumﬁ"laim"lamaﬂmm’mﬂmmammqmmu 90 DAL ALY T

U

=
190145 UM

narlumslalaslaga Ysuaniheaiad (nSudedans)
uwhenndiedionsa ) adii1  afiia ataits esifia suedo
15 25.13 24.90 30.38 30.65 27.26
30 27.68 31.50 27.80 32.30 29.82
45 36.60 32.68 36.45 33.20 34.73
60 35.75 33.88 34.10 35.98 34.93
75 34.70 34.25 34.78 34.35 34.52

d’ a 31 Aa o @ [ 1 | 1
M35 HINT ¥4 Usuaimaiargneu-nasmsdsumanuilunsa-ag

a 31 aAa 4 o 1A
Usuanimasands (NTUeDaNT)

F v v v F v v
ATIN 1 ATIN 2 ATIN 3 Anae
AoUMIsUMINNY
2 , 31.20 32.65 30.83 31.56
1Wunsa-ang
YaINsUsuMANL
33.7 34.68 34.48 34.29

I 1
Wunsa-ag




1

d’ a 31 Aa o Y o w a = J
MINNNUINN US ﬂi11mmmmmwﬂau-ﬁmmim%@mﬁwyTﬂmmawam"lamaﬂ"lcm

a :’ aa 4 [ T A
Usunanimasaas (NTUPNDANT)

i v v ] i v ]
ATIN 1 ATIN 2 ATIN 3 AndY
AoufIaaIIny lay
) . 30.63 32.85 31.50 31.66
upaeu laason loa
MaINIIAaTNY lag
. . 42.40 43.08 46.33 43.93
upageu laason loa

1

4 a 3’ a d Y o v a 1 v o
ﬂ1§1QWH3ﬂﬁ V6 ‘].I51]']ﬂ!u'lG]'Ia?iﬂ?“ﬂﬂ@u-ﬁaﬂﬂ'ﬁﬂ'ﬁ]@ﬂ'ﬁwcﬂI@IEJE]'I“LJﬂiJlJLl@]

a 31 aAa 4 [ 1A
Usuaniwmasands (NTULDANT)

v v Pl ] Y v v
AsIN 1 ATIN 2 ATIN 3 ARy
AOUAIIAEITNYA Y
N 'as 30.23 22.50 28.03 26.92
iU
NAIMIATTNEA
N. N} 26.85 2525 26.73 26.28
ARUTEETIE:

4 a g) a Jdi o o w a a
m‘snwu’mﬁ u7 ”ﬂ’immmmﬁmmﬂﬂu—wmmim%ﬂmi‘wyTﬂmi“ﬁu

a 2‘ ana 4 [ 1A
Usunaimasaas ("TUpDaNT)

ATIN 1 ATIN 2 ATIN 3 ANAY
ADUMIAAITNHAE
- 30.55 32.58 33.78 32.30
AT
NAIMIAaITNEA
30.68 33.80 34.20 32.89
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Mms1wuIni 8 Usuaueysoauas 5-leasenduwiameysean ldninnsimsizy

A v
4o HPLC Taoudaailuiunldns

M3nvn M3 Ysunalensea 51 5-leasonduiia
GAEAT) R oY T @uildns ) leysea
@uildnaml)
nou nag nou nag
Usumanu 1 59010 ND 1365255 46559
Wunsa-ang 2 7785 1228 1317797 1308271
3 6471 ND 1155973 1106549
unawoula 1 53354 ND 1472131 31339
ason Lo 2 8206 ND 1156332 541360
3 14045 ND 1411856 1355451
aufusiug 1 59319 ND 1604550 24837
2 11351 ND 103144 5722
3 4222 ND 1371105 7759
15U 1 52746 ND 1165076 24874
2 750 ND 1084590 541360
3 6172 ND 1248288 555451
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v Y
MIWUINN V9 1suaasdszaeuiueanainnislalas lagealaonnaieirinou

HATNAINIMIAAIINY NAIMsganauuaai 735 wrluwas

= a ' = A
msisenevnuean (ﬂ?ﬂ?i@jﬂﬂﬁullﬁﬂﬂ

MINANOY
MIMIAAITNY (01?”1) 735 W1 luuns)
nou Na9
1 1.15 1.14
Ysumanuilunsa-ans 2 1.2 0.97
3 0.93 0.90
1 1.15 1.08
unaio'langen lad 2 1.2 0.42
3 0.93 0.90
1 1.15 0.25
oufuITUd 2 1.2 0.26
3 0.93 0.13
1 1.15 0.78
15U 2 1.2 0.77
3 0.93 0.71
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Data:MIXF1061.080  Hethod:FUFURAL.H&1  Ch=1

Chrom:HINF1081.C00  Back chron: RT: 6407 Levet 463169  Atten:9
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Datal:HDFURG19.D81 Data2:HDFUR23.DA1 Atten:é
mabs RT: 5332 Level 43881
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0 N d ¥ i V.7 n o

mmwuIni v2 Tasun Taunsuuaassua leasendunamleyseauazivoysoan la
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