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Liquors Adjunct from Rice Flour
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ABSTRACT

The conditions in the production of liquors adjunct from rice flour both of alpha amylase and

glucoamylase were pH at 5.5 and temperature at 65°C. Liquors adjunct could be divided into 2 types.

The first type was used for liquors adjunct by using rice flour as initial raw material. Hydrolysis time

for rice flour with 0.15% v/w alpha amylase and 3% w/w giucoamylase was 60 minutes which had

58.27 DE and 58.90% fermented soluble solids including 55.00% glucose. The second type had DE

above 80. The results showed that hydrolysis time with 0.1% v/w alpha amylase and 3% w/w

glucoamylase concentration was 150 minutes. The product had 95.84 DE and 98.47 fermented

soluble solids including 93.88% glucose. The protein contents both of them were zero.

Key words . Liquors adjunct, Rice flour, Alpha-amylase, Glucoamylase.
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Figure 1. Flow chart of enzymic production of

liquors adjunct from rice flour.
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Table 1. Effect of pH on reducing sugar (|g/
mL) from 10 Ug rice flour hydrolysis
by using 0.1% v/w O - amylase and
2% w/w glucoamylase at temperature

30°C.

Table 2. Effect of temperature on reducing
sugar (Mg/mL) from 10 g rice flour
hydrolysis by using 0.1% v/w q -

amylase at pH 6.0 and 2% w/w

glucoamylase at pH 5.0

H Reducing sugar (lg/mL) Temperature Reducing sugar (pg/mL)
p .
o - amylase glucoamylase (o o - amylase  glucoamylase
3 0.106" +0.003  0.288%+ 0.18 30 0.237° +0.010  0.341° +0.170
4 0.136° +0.010  0.322°+0.035 40 0.304™+0.018  0.571™+0.046
5 0.203° +0.070  0.341°+0.007 50 0.312° +0.047  0.620° +0.008
6 0.237* +0.013  0.267°+0.021 60 0.334°+0.025  0.607° +0.028
7 0.218°+0.016  0.174°+0.007 70 0.363*°+0.013  0.528" +0.027
80 0.385* +0.033  0.506° +0.028

1. a,b,c,..means with the different letters in the
same column are signiticantly difference at

P < 0.05

N

. Hydrolysis time was 30 minutes

=h.

pH 6.0 nglaezilmaiinanssumssossaiy
Ihimoifidegegatt pH 40 uaz 50 dai
i u lasifeanaiausau iy pH 7
MU TUADMINUUIIZBYIUFIY 5.0-6.0
Table 2. udAIHAvBIRUMYNADYTU I
shaaidsveudulafuearh-oxdnaua:
nglnezilioa Wud uearh-esdmalifnssy
misiavaaw"lé’ﬁmm?ﬁﬁqqqqﬂﬁ 80" .

nalneziiaalnanssunsoosaais laviena-

Y

A TIgagei 507,

3y
v @ a

4g 9 o
aulugamginow lal

1. a,b,c,..means with the different letters in the
same column are signiticantly difference at
P < 0.05

2. Hydrolysis time was 30 minutes

Yy A

apavemauswiu1dane 60°w. uas

b Se,

a

ANYIMAYDY pH uazgmulaemsmMauIm
(Y o ot a a
fuveudnlaill 2 wila usavh-oriiioauns

nglnesfiiaa Taoulsay pH uazqungiilvoeg
Tugeiidu lminauhozshausufuidane
pH45 50 55 uaz 60 gungil 4 5zAUAD
55 60 65 19T 70°%W. WANITNAADIAMAMN
Table 3. wuh i ladmawasiianhaa-

FAIFIGIYAN pH 5.5 uAzQUUDN 65 .
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Table 8. Influence of reaction together between
pH and temperature on 10 g rice
flour hydrolysis by using 0.1% v/w
o - amylase at pH 6.0 and 2% w/w

glucoamylase.

Reducing sugar (jig/mL)

pH Temperature ('C)
55 60 65 70

45  1.832%  1.940° 2056° 1352

50  2.100%  2.332°  2392° 1124
55 23485  2.678° 2.800° 154"
6.0 1.6685 1744 1872° 0.988"

a,b,c,.means with the different letters in the
same column are signiticantly difference

at P<0.05
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Figure 2. Effect of hydrolysis time using for liquor adjunct production from 40% by weight of rice

(a) 2% glucoamylase: 0.05% Q-amylase(-A-), 0.10% o-amylase(-B-), 0.15% oO.-amylase(-@-)
{b) 3% glucoamylase: 0.05% 0t-amylase(-A-), 0.10% o-amylase(-W-), 0.15% O-amylase(-@-)
{(c) 4% glucoamylase: 0.05% o-amylase(-A-), 0.10% o-amylase(-W-), 0.15% O-amylase(-@-)

Fermentable Extract (%)

Figure 8.

(a) 2% glucoamylase: 0.05% oO-amylase(-A-), 0.10% «O-amylase(-B-), 0.15% o-amylase(-@-)
(b) 3% glucoamylase: 0.05% O-amylase(-A-), 0.10% o-amylase(-l-), 0.15% O-amylase(-@-)
(c) 4% glucoamylase: 0.05% O-amylase(-A-), 0.10% o-amylase(-W-), 0.15% 0O-amylase(-@®-)

flour slurry on dextrose equivalent value of the obtained products after hydrolysis with

various ratio of O-amylase and glucoamylase at 65°C, pH 5.5

100

80

60

40

20

0 +———+—
8 8 3
Time (min)

(a)

100

80
60
40 +
20 4
0 —rt
8 ] 8
Time (min)
(b)

100 -

80

60 ¢

40 1

20 +

60

120 +

Time (min)

(c)

180

Effect of hydrolysis time using for liquor adjunct production from 40% by weight of rice

flour slurry on fermentable extract value of the obtained products after hydrolysis with

various ratio of O-amylase and glucoamylase at 65 C, pH 5.5
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Figure 4. Profile of the hydrolysis times and sugar composition (-l- DPI,-@- DP2, -+- DP3,
-A- DP>3 ) in rice adjunct obtained after the hydrolysis of 40% by weight of rice flour
slurry at the temperature of 65°C, pH 5.5 using the various amount of (-amylase and
glucoamylase

(a) 0.05 % v/w of o-amylase, 2% w/w of glucoamylase
(b) 0.05 % v/w of ai-amylase, 3% w/w of glucoamylase
() 0.05 % v/w of o-amylase, 4% w/w of glucoamylase
(d) 0.10 % v/w of a-amylase, 2% w/w of glucoamylase
(e) 0.10 % v/w of a-amylase, 3% w/w of glucoamylase
() 0.10 % v/w of a-amylase, 4% w/w of glucoamylase
(g8) 0.15 % v/w of a-amylase, 2% w/w of glucoamylase
(h) 0.15 % v/w of a-amylase, 3% w/w of glucoamylase

(1) 0.1S % v/w of o-amylase, 4% w/w of glucoamylase
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Figure 5. Composition of sugars in the prepared
rice adjunct with various dextrose

equivalent (DE) value.
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