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ABSTRACT

Glucose syrup was a product from taro starch hydrolyzed by OL- amylase and
glucoamylase. From quantitative analysis of the taro starch extracted with 0.05 and 0.5% (w/v)
sodium hydroxide (NaOH), it was found that there 83.60% (w/w) carbohydrate in the taro starch
extracted with 0.05% NaOH which was more than extracted with 0.5% NaOH. The reducing
sugar concentrations in taro starch extracted with 0.05 and 0.5% NaOH and hydrolyzed by OL-
amylase enzyme (30, 61, 91, 122 units) were measured. During the liquefaction step, 0.5% NaOH
and 61-unit Ol- amylase added respectively showed the highest reducing sugar concentration.
Subsequently, glucoamylase enzymes of various activities (37, 61, 86, 123 ‘units) were added in
the taro starch extracted with 0.5% NaOH and hydrolyzed by 30-unit and 61-unit O{- amylase
enzyme. The highest reducing sugar concentration of 18.1843 g/l was presented from 30-unit OL-
amylase and 123-unit glucoamylase addition. The obtained results were then compared to the
sugar concentrations from HPLC. The highest amount of monosaccharide and disaccharide was
found in taro starch with Ol- amylase hydrolysis (30unit) and glucoamylase enzyme (86unit). It

was found glucose and maltose of 15.9698 and 0.7953 g/l, respectively.
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Saccharomyces diastaticus - +++ .
Endomycopsis fibuligera ++ +++ -
Pichia burtonii ++ ++ +/-
Schwanniomyces occidentalis. ++ +++ ++
Schwanniomyces castelli ++ +++ -
Aspergillus oryzae +++ + -
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N7 : Wayman (18 Parekh (1990)
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131 : Bentley 118z Williams (1996)

2422 nau"lcmjﬂgiﬂas"luma (glucoamylase ; exo-1,4-0l-D-glucan

< o= 1 1 o 9 a 12
glucanohydrolase ; EC 3.2.1.3) ifhueu lainenunsdosutliodeauysainnnisdiui luiing
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d. d
3. MSUATILHNINTINVeaU W glucoamylase

= J w 4
Aenssuon Tl = Tulns Tuavenhwmaluana X dasinsidenigeu |

1 ) o
JLUTUY X ﬂiwmnauvlw

1 a I J .
M319h .1 MsTnsizinnssuveseu laaing Tnes lumd (Optimax'7525)

o a 2 4 2 4 Y4 4
N3N 15109019 AN 1 59N 2 ASIN 3 mae
Control 0.103 0.105 0.113 0.107
60 1N 0.493 0.495 0.494 0.494
y = 1.2091x R* = 0.9884
0.4940
x = —2 _ = = 0.4086
1.2091 1.2091
= ¢ 0.4086 x 60
Aanssuvoueulyy = Rttt
10x0.1
= 24.516 unit/ml
4. manzvinanssuveuaylasi O — amylase
= A—A IV, xD
Sonssuou Lo ( )7,
K xV, xT'xMW
d' = o o
A15190 ¥.2 M3 asernenssuveeu lydueaves luma (Thermamyl 120L)
o - A 2 4 2 A A
90151N151990149 AN 1 ASIN 2 39N 3 mae
Control 0.212 0.216 0.214 0.214
10 (M1 0.304 0.302 0.302 0.302

(0.302-0.214)x 0.5x 30x 1000
1.2091x 0.25x10x180

a 4
Aanssuten T

1125
544.095

= 2.0677 unit/ml
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U o d X
5. msvusnualesusureN

@ o o a .
M 3uiuIuades laeld Haemacytometer @1M75999 Townsend Uag Lindgrem

(1953)
ad
M3

Y 1eb o o LY 1 d'dl
- N cover glass YD Haemacytometer 1ﬁﬂgﬂ\1ﬂmﬁﬁ"],ﬁﬂ Tiad19819N139919914
{ ' T w i v ' g Y
ud unznvevaladuazlassdiogna lnadh 1Usen1ave914d cover glass waz alaa 1A
=
WoR

Y

o .o’ Yo w ] Y S 1 [ L
-t muaes lasldmdwens 400 vin tueesneglumseluyensuesany

1 Y q’fl o Py 9 Y v ~ = k2
UAaZY 37U 10 YOIUAZUUTNTDINIT N ﬁll’f)'5VIﬂ']’]JLﬂEJ'JLﬁuﬂ']TNGlﬁu‘lJmW']%‘Vlﬂ']‘ULﬂEJ'J )]
Y ' Y o I @ ' ' o '
UDIATT NN INATHANLASNINATUU N mmuﬁﬂawuami@giuma 10-30 ﬁ‘].]’f)iﬂlu 1 ¥o4

o ' 4 o g 1
um1mm§ﬂmmmmuaﬂamwm

° o I A an T IR
- mimuammuauﬁﬂ’am’emaaam‘uu Hemacytometer ﬁﬁ%ﬂzm’mi%ﬁﬂ'ﬂ\? ﬁulﬁﬂﬂ\‘i

cover glass (AU 1 Hadwas Innuadaazanuenluusassianidu A9 0.2 Tadwns

4
@ e

T ] a 1 - da a
aariu TuudazgesazlivSinaai 4 x 10° gnunaniatmas
o o o =y 1 6 (Y] A
Pudlesae 1 goinAnwudAns = YxAxlO X SLAVANUADI
0 P @ A ]
We Y = Suadosntuldmaslu 1 ¥oq
asy o d =} =1
6. Inmannnmesnilszneumaniveuiluien

6.1 WSanannuru

I
3
[}
SN
X
—
o
]

= 4?!, Y
gas  Ysnwanudu Govaz)

- A W kY = 3 ¥ ¥y
ui’]aman‘nimﬂﬂmmsazmﬂimmu‘laman‘lmmamwmuseﬂaz 0.05

¥
Y

4 - 2 9 2.012-(19.5173-17.7256)
AN 1 ﬂimmmmw (59810%)

2.012

x100

10.95
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3 d' =Y dy . - . _‘1 . 6
ATIN 2 1EVR TG RRETE AT (%"aaaz) = 2.015 (19 473 -17.707 )xIOO
2.015
= 8.70
A = ¥y 012 -1{18. 1-16.7456
59N 3 Suan sy (%’aaaz) = 2.012 ( 8.573 7 )xloo
2.012
= 9.17
PHunaanurwndy Gewaz) =  9.61
wuienfatadlsasazmelmasnlansenluannutntudoas 0.5
adafi 1 Suaanuiu Govaz) = 2'0092_(18'5314—16'7441)><100
2.0092
= 11.04
A3a% 2 Usinannuau Gooaz) - 2.0063 - (18.4324 - 16.6442) x100
2.0063
- 10.87
R Psuannuiu Govay) = 2'012_(19'5314_17'7386)><100
2.012
= 10.89
WHunaanuvumay Gewaz) =  10.94
6.2 Y3aaulilsiu
gns  lulasiou Gooaz) = (4= B)x CxDx100
Ex100
Tilsau Govaz) - TuTasnu Govaz) x 6.25
wse  Tsau Govay) = (A"B)XCXDX1OO><6.25
Ex100
de 4 = fedansvosmsazamoniadayind 19 lamsnaudaed

B = fadansvesmsazaensadaysniild lansniy Blank



c = anuudu (N) vosnsadansn

D = 14
E = hninveudls

M A oy a ¢ v oy oy
!!‘ﬂ\i!ﬂﬂﬂﬂﬁﬂﬂﬂ'J?JET'Iﬁﬁg’;ﬂ]ﬂj“ﬁ!ﬂﬂﬂllaﬂﬁf‘)ﬂll"liﬂﬂ'n‘ll!‘ll?l‘lluﬁﬂﬂﬂg’; 0.05

ﬂézﬁﬁ 1 Tds5u Booay) (0.1-0.03)x0.05x14x100 x6.25 -
2.0135%x100
= 0.15
adadi 2 Talsdu (3ouaz) - (0.3-0.03)x0.05x14x100 x 6.25
2.0068 %100
= 0.59
aad 3 T1lsau 3ooaz) = (0.1-0.03)x0.05x14x100 x6.25
2.0024x100
= 0.15
Tisaiu Govay) mie = 0.30
waslenfiadadiemsaz el loasenlusrnaudududenas 0.5
Asafi 1 Tils@u (ownz) (1.1-0.02)x0.05x14x100 x 6.25
2.0295%x100
= 2.33
A% 2 T1lsau Govaz) = (I’Z_O'OZ)XO"OSXMXIOO x 6.25
2.0190%x100
= 2.56
a3t 3 T1lsau Govaz) = (1'1_0'02)X0'05X14X100x6.25
2.0015x100
= 2.36
Tdsawmae $oeay) = 2.40



6.3 sunadlviiu

gns  USualugdu = W =W 100
1
A :’ @ @ T o [
we W, = Umidndlegutluniy
:’ @ A o :’ o a T =1 o
w, = wmtindamesnnsvimidnauduen Wunsy
b

@

N
I
Zo

A A o Y = d Yy v oy
!!"ﬂ\?!“i’)ﬂ'ﬂﬁﬂﬂﬂ'\lﬂﬁ1§ﬁ$ﬁ1ﬂi"“!ﬂﬂﬂ~l“laﬂii’)ﬂ‘1"ﬂﬂﬂ31N!‘UN‘U‘H?@UQ% 0.05

= ¢ o o o o vd I~ o
W ﬂﬂﬂlﬂaﬁﬁaq%"lﬂﬁﬂﬂllsllilullag‘ﬂ'ﬂﬁlﬂu Lﬂuﬂﬁll

4 - o
19197 2.3 sanawailsaadluiy
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VimiTn At 1 a¥ah 2 At 3
iwmvindaets W,) 2.0202 2.0077 2.0056
‘151141Tﬂﬁmﬂ’6§( w,) 103.2213 101.7069 101.2296
smrindnnesindnada 103.2378 101.7196 101.2402
lugiu(w,)

InserdSunadluiv

Y 4
[

100

100

A a Y 103.2378 —=103.2213
A%IN 1 e v Feuaz) = x
2.0202
= 0.82
a3a7 2 d5ua lvsiu $ouay) = 101.7196 -101.7069
2.0077
= 0.63
adafi 3 d5ua lvsiu Govaz) = 101.2402 -101.2296

2.0056

= 0.53

nadluthunde Feeay) = 0.66

100
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A A oy - ¢ v oy oy
uilulennanadlsasazaalmnanlansen lsannudyiuisuas 0.5

M319% .4 nanawailSunadluiv

wiln asan 1 Asan 2 AN 3
Sminge6g ") 2.0091 2.0170 2.0028
dnindinines(,) 101.0665 102.4848 102.5561
Y gl e o u e 101.0786 102.4949 102.5682
imininmesnrainnana lusu
/N

FnsrzrdSunadlusiu

F4
Y

A3 1 Usua vt Gooay) =

EY N
asan 2 dSualuiiu Goeaz) =

EY N
asan 3z Uswaluiu Gevay) =

W3nadlviiunns (Feaaz) =
6.4 Y3mnauaule

= Y
gy USuandule Govay) =

101.0786 -101.0665 g

100

2.0091

0.60

102.4950-102.4836 <100
2.0170

0.57

102.5682 —-102.5561 <100
2.0028

0.60

0.59

dmindulevieny x 100

¥

RUTYYARIIS K

=1 4 s 3
wiluitennanamamsazaelmieylaasenlyannututudssas 0.05

Y x
[

ATIN 1 Usuaudule Gooa) =

0.0064 x100
1.0541

0.61
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0.0082 x100

dsuandule Gooay) =
1.0265

= 0.80

0.0088x100

Usunaudule Goeaz)
1.0138

= 0.87

Snaudley mae (Feuay)

0.76

A A v Y a ¢ Y Yy
uilufiennadadismsazmelsaanloasen luaa Nunvuieas 0.5

v
9

=
ATIN 1

N

e

= y v 0.0022x100
USuaudule Govag) = bttt
1.0190
= 0.22
= 0.0040x100
Ysunaudule Geeaz) - DR Y
1.0126
= 0.40
= .0029x100
Ysuandule Govaz) - 0.0029x100
1.0162
= 0.29
Punaudulunde (Gevay) = 0.30
6.5 WSanaum
- —a)x1
gns Ysuaud lumautls Govaz) = MV;XO_Q
!.f'lﬂ a Ao HINNN crucible
b Ao ¥utin crucible + YhmsTnE R

v

W de s wmiinwaudle



A A v Y a d v v v
uiluienianaaeaisazaelsfsylansen lsaandutusesay 0.05

v v

AS9N 1 dSunaudlunsutls Gosay) =
3 ~ =Y Y 4

AT 2 dSuaudrluwautls Govaz) =
3 - =Y 9 Y

AS9IN3 dSuauilunandls Govaz) =

Punaudlunautlaunae (Gewaz) =

(30.5163 —30.4237)x 100

2.0268
4.57

(27.3364 - 27.2133)x 100

2.0033
6.14

(30.4126 —30.3218)x 100

2.0026

4.53

5.08

A A w Y a ¢ v oy oy
wilufennanagrsmsazanalsfsylaasenlyannunvusogas 0.5

Y
[

AsIN 1 dSuand luwautls Gosay) =
;’1 ~ =Y /) 4

AIIN 2 5unaud lumandlae (GoEay) =
;’,’ ~ o Y Y

AsIN 3 suaud lumandls Gesay) =

P lunadlanas (Seuaz)

6.6 Ysanamslulamsn

(29.3503 —29.2543)x 100

2.0289
4.73

(30.1783 —30.0789)x 100

2.0217
4.92

(30.5860 —30.4859)x 100

2.0118

4.98

= 4.87
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gns  YswnamiTulemse = 100- @anudu + % ldsiu + % Tudu + wdule + sud)
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A A o Y a ¢ Yy vy
!!ﬁ\i!ﬂi’)ﬂﬂﬁﬂﬂﬂ?ﬂﬁ]ﬁﬂ%ﬂ‘lﬂi“ﬁ!ﬂﬂiﬂﬂﬂﬁi’)ﬂllcliﬂﬂ?'lﬂlqlﬂ‘lluﬁi’)ﬂﬁz 0.05

¥ l
as9h 1 Usumas lu'lemsa

¥ v
asen 2 Usuums lu'lamse

14
ﬂgﬂ 3 ﬂimmmﬂu"lamsm

mamslulawmsa

100 - (10.9493 + 0.1520 + 0.8168 + 0.6072 + 4.5688)

82.91

100 - (8.6998 + 0.5886 + 0.6326+ 0.7988 + 6.1449)

83.14

100 - (9.1700 + 0.1529 + 0.5285 + 0.8680 + 4.5341)

84.75

83.60

A A o v a J v oy oy
!!‘ﬂ\‘l!ﬂi’)ﬂﬂﬁﬂﬂﬂﬁﬂﬁ]5i’winUicﬁ!ﬂEl%ﬂﬁﬂﬁﬂfﬂ"ﬁﬂﬂ?]N!‘lﬂ»l‘lluﬁi’)ﬂﬁ%’ 0.5

k4
o

ﬂiﬁ 1 ﬂsmmmﬂu"lamsm

s |
a5 2 YSuams lulawse

¥ v
asen 3 Uswramas 1ulawse

a3 litlamse

100 - (11.0442 + 2.3381 + 0.6023 + 0.2159 + 4.7316)

81.07

100 - (10.8708 + 2.5569 + 0.5652 + 0.3950 + 4.9167)

80.70

100 - (10.8946 + 2.3607 + 0.6042 + 0.2854 + 4.9756)

80.88

80.88
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HeaY peak nm‘ﬁ peak 990 ﬁuﬁ‘lﬁ peak | ANNFIUdIpeak ‘ff;am‘s

1 4.89039564 124497.16 10117.54883 Unknown #12
2 5.27759981 3450.301 419.6832581 Oxalic acid
3 | 5.71258736 159057.13 11606.84277 Unknown #16
4 6.35334969 338982.75 25022.30469 Citric acid

5 6.95101452 2951901 181990.4219 Glucose

6 7.704 101804.44 6587.097168 Fructose

7 8.96399975 4125.686 260.9794006 Mannose

L1

i
k]

)

ou lmieavhes luaauazng lnoz luaa

-

¥
14

d’ v 1 & A [} Y o
sUn a1 Aod1a 1asu latnsy HPLC ‘U'ENLL{IQLNE]ﬂV]NTL!fﬂiEJE]EJﬂ’JEJﬁﬁﬁﬂﬂ“riEJTU‘U'EN

min
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