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Abstract

We prepared sikhe (CSE/BR-SH) using com silk extract and black rice. The pH decreased during saccharification,
from pH 5.88+0.03 to pH 5.67+0.02 after 6 h. However, the brix and reducing sugar contents increased during
saccharification of CSE/BR-SH, with the highest levels (7.6+0.05 brix and 4.012+0.05 g/1, respectively) being attained
at 6 h. Amylase activity increased to 116.12% of control values 1 h after saccharification of CSE/BR-SH, and
decreased thereafter. CSE/BR-SH was light purple in color. Soluble phenolic concentration increased markedly from
an initial 8.43 g/1 to 23.09 g/1 at the end of saccharification (6 h), as did DPPH radical-scavenging activity (from
an initial 17.3% to 70.98%), Increases were noted in all of ABTS radical-scavenging activity (from 40.25% to
75.32%), reducing power (from 0.241 to 0.682), and ferric reducing antioxidant power (FRAP) (from 0.288 to

1.071).
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Table 1. Changes of pH, brix, and reducing sugar during saccharification process in Sikle

Saccharification time (hr)

Contents” Sample
0 1 3 4 5 6
G-SH” 6.05+0.02ab 6.14+0.03ac 5.73+0.02bc 5.71:0.02df 5.7240.02h 572+001a 5.740.02b
pH CS/WR-SH” 5.96+0.03bc 6.01+0.01h 5.73+0.02ab 5.72+0.02c 5.71:0.02f 5.72+001ef 5.73+0.02h
CS/BR-SH” 5.880.03¢ 5.92£0.03f 5.720.02ab 5.68+0.02d 5.660.02f 5.660.02¢ 5.670.02ab
G-SH 0.8:0.01b 1.8+0.01a 2.6:0.02ab 4,040.04h 4.6+0.03cd 5.840.02cd 6.8+0.05hf
Brix () CS/WR-SH 1.00.01abe 2.240.01b 3.2+0.01cd 4,6+0.02f 5.6+0.03bc 6.2+0.03¢f 7.240.04d
CS/BR-SH 14£001f 2.6+0.02f 3.8+0.05d 47+0.02e 5.9+0.06d 6.5+0.03f 7.6+0.05b
G-SH 0454+001bd  07960.03h  1323:005¢f  2270:005bc  2316+0.03f  2956:006bc  3494+0.05b
Sf}g‘“’fruc(g;f) CS/WR-SH 0.567£0.02a 1.216+0,03i 2013:0.02c  2391:004cd  2756£0.05hi  3.047:003ad  3.822:0.05ad
CS/BR-SH 0605£0.02bc  1597:002f  2401£0.03b  2486:0.04h  2973:003¢f  3338005ac  4.012:005d

"Values indicate the mean+S.D of three replication (n=3). Means with same letters in each column are not significantly different (p < 0.05).
2)G—SH, General sikhe. 5% (v/v) malt extraction was added from 30% into stem rice (only white rice) and top water on 60°C+2 for 6 hr.
ICSE/WR-SH, Com silk extracts and white rice sikhe 5% (v/v) malt extraction was added from 30% into stem rice (only white rice) and com silk extraction on 60°C+2

for 6 hr.

4)CSE/BR—SH, Corn silk extracts and black rice sikhe: 5% (v/v) malt extraction was added from 30% into stem rice (white rice : black rice = 2 : 1) and com silk extraction

on 60C+2 for 6 hr.
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Table 2. Changes of amylase activity (%) of Sikhe during saccharification process in Sikhe

Saccharification time (hr)

Sample
0 1 2 3 4 5 6
G-SH” 93.45+0.03de 112.87+0.05a 101.76+0.02abc 92.09+0.02cf 78.65+0.03ab 73.210.02d 70.34+0.03ef
CS/WR-SH” 94.11+0.0de 115.67+0.04cd 102.69+0.03bcd 91.04+0.06f 79.52+0.03d 75.08+0.04c 70.51+0.02hi
CS/BR-SH” 95.23+0.04bc 116.1240.06h 104.56+0.05bc 93.76+0.05hi 80.58+0.04ac 75.43+0.03cd 70.89+0.03cd

"Values indicate the mean +S.D of three replication (n=3). Means with same letters in each column are not significantly different (p < 0.05).
z)G—SH, General sikhe. 5% (vjv) malt extraction was added from 30% into stem rice (only white rice) and top water on 60 C+2 for 6 hr.
ICSE/WR-SH, Com silk extracts and white rice sikhe 5% (v/v) malt extraction was added from 30% into stem rice (only white rice) and com silk extraction on 60°C+2

for 6 hr.

4’CSE/BR—SH, Comn silk extracts and black rice sikhe: 5% (v/v) malt extraction was added from 30% into stem rice (white rice : black rice = 2 : 1) and com silk extraction

on 60C+2 for 6 hr.
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Fig. 1. Change of soluble pehnolic contents during saccharification
process in Sikhe.

Bars indicate the meantS.D of three replication (n=3). Means with same letters in
each column are not significantly different (p < 0.05). G-SH, General sikhe. 5% (v/v)
malt extraction was added from 30% into stem rice (only white rice) and top water
on 60°C£2 for 6 hr; CSE/WR-SH, Com silk extracts and white rice sikfie 5% (vjv)
malt extraction was added from 30% into stem rice (only white rice) and corn silk
extraction on 60°C+2 for 6 hr; CSE/BR-SH, Com silk extracts and black rice sikhe
5% (vfv) malt extraction was added from 30% into stem rice (white rice : black rice
=2 : 1) and comn silk extraction on 60°C+2 for 6 hr.
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33} 641714 23.09 glLE A A 3] S718F LM (Fig. 1), ©l
o] 44-5te] DPPH 2}tz AAZA, ABTS &tz AAS
3, &9 % FRAP 845 78 th(Fig. 2-5).
G-SH®} CSE/WR-SH®] DPPH &}t]Z A~ 84S 7H2t

100

OG-SH

90 - @ CSE'WR-SH
B CSE/BR-SH

80

DPPH radical scavenging activity (/o)

0 1 2 3 4 5 6
Saccharification time (hr)

Fig. 2. Change of DPPH radical scavenging activity during
saccharification process in Sikhe.

Bars indicate the meantS.D of three replication (n=3). Means with same letters in
each column are not significantly different (p < 0.05). G-SH, General sikhe. 5% (v/v)
malt extraction was added from 30% into stem rice (only white rice) and top water
on 60°C£2 for 6 hr; CSE/WR-SH, Com silk extracts and white rice sikhe 5% (v/v)
malt extraction was added from 30% into stem rice (only white rice) and com silk
extraction on 60°C+2 for 6 hr; CSE/BR-SH, Corn silk extracts and black rice sikhe.
5% (v/v) malt extraction was added from 30% into stem rice (white rice : black rice
=2 : 1) and com silk extraction on 60°C+2 for 6 hr.

100

0G-SH
S0 @ CSE'WR-SH
B CSE/BR-SH

ABTS radical scavenging activity (%o)

0 1 2 3 4

o
-3

Saccharification time (hr)

Fig. 3. Change of ABTS radical scavenging activity during
saccharification process in Sikhe.

Bars indicate the meantS.D of three replication (n=3). Means with same letters in
each column are not significantly different (p < 0.05). G-SH, General sikhe. 5% (v/v)
malt extraction was added from 30% into stem rice (only white rice) and top water
on 60C+2 for 6 hr; CSE/WR-SH, Corn silk extracts and white rice sikhe 5% (v/v)
malt extraction was added from 30% into stem rice (only white rice) and corn silk
extraction on 60°C+2 for 6 hr; CSE/BR-SH, Corn silk extracts and black rice sikhe:
5% (v/v) malt extraction was added from 30% into stem rice (white rice : black rice
=2 : 1) and com silk extraction on 60°C+2 for 6 hr.
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Fig. 4. Change of reducing power during saccharification process
in Sikhe.

Bars indicate the meantS.D of three replication (n=3). Means with same letters in
each column are not significantly different (p < 0.05). G-SH, General sikhe: 5% (v/v)
malt extraction was added from 30% into stem rice (only white rice) and top water
on 60°C£2 for 6 hr; CSE/WR-SH, Com silk extracts and white rice sikhe. 5% (v/v)
malt extraction was added from 30% into stem rice (only white rice) and corn silk
extraction on 60°C+2 for 6 hr; CSE/BR-SH, Corn silk extracts and black rice sikhe:
5% (vfv) malt extraction was added from 30% into stem rice (white rice : black rice
=2 : 1) and comn silk extraction on 60°C+2 for 6 hr.
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Fig. 5. Change of ferric reducing antioxidant power (FRAP) during
saccharification process in Sikfe

Bars indicate the meantS.D of three replication (n=3). Means with same letters in
each column are not significantly different (p < 0.05). G-SH, General sikhe. 5% (v/v)
malt extraction was added from 30% into stem rice (only white rice) and top water
on 60°C£2 for 6 hr; CSE/WR-SH, Com silk extracts and white rice sikhe 5% (v/v)
malt extraction was added from 30% into stem rice (only white rice) and com silk
extraction on 60°C+2 for 6 hr; CSE/BR-SH, Comn silk extracts and black rice sikhe:
5% (v/v) malt extraction was added from 30% into stem rice (white rice : black rice
=2 : 1) and com silk extraction on 60°C+2 for 6 hr.

Also] a7zt

B AollA] Alze 23] A2 Fg 63 Z3hth 33t
Zo|| G-SHE 3¢S f-A]51%9 28, CSEFWR-SHE 2
FEd AZQ AZANS FA AT HhH

G-SH
Fig. 6. Photography of different Sikhe.

G-SH, General sikhe: 5% (v/v) malt extraction was added from 30% into stem rice
(only white rice) and top water on 60°C+2 for 6 hr; CSE/WR-SH, Corn silk extracts
and white rice sikhe. 5% (v/v) malt extraction was added from 30% into stem rice
(only white rice) and com silk extraction on 60°C+2 for 6 hr; CSE/BR-SH, Con
silk extracts and black rice sik#e 5% (v/v) malt extraction was added from 30% into
stem rice (white rice : black rice = 2 : 1) and com silk extraction on 60°C£2 for
6 hr.
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