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Abstract

This study was undertaken to investigate the effect of cereals on the physicochemical and sensory charac-
teristics of Noti. Noti is one of Korean traditional pan-fried glutinous cereal cakes. Noti made from the
steamed glutinous rice flour, glutinous Chinese millet flour, glutinous millet flour or glutinous Indian millet
flour is saccharified with malt, and then pan-fried. Noti also has sweet taste without sugar added. In ad-
dition, Noti has elastic characteristic, high calorie and good flavor. Long storage makes it better taste. In
this case, Noti was made from the steamed glutinous rice flour. By the sensory evaluation, color, flavor and
moistness were unfavorable according to the storage. Consistency was not strongly increased when com-
paring with the common rice cake depending upon the storage. The texture tended to increase by storage
period. Optimum conditions of the safe storage and overall acceptability were to add 15% malt and keep 6
hr saccharification time at 60°C. During the period of storage for 90 days, reducing sugar content was sim-
ilar, moisture content was low and maintained, and the acid value was not increased abruptly. The hardness
was not increased rapidly and fungal growth was considerably low. Cohesiveness and elasticity were in-

creased during storage.
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Table 1. HPLC conditions for determination of free
sugar

Instrument Waters 501 HPLC pump

Column Carbohydrate analysis Waters
125A 10 um(3.90 % 300 mm)

Solvent Acetonitrile : DW (V/V%)=80 : 20

Flow rate 1.8 m//min

Detector Waters 410

Attenuation 64

Chart speed 0.5 cm/min

Injection volume 20 W/

Recorder Waters 746
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Table 2. Instron Measurement condition of Noti dough

Measurement Condition
Sample height 20 mm
Plunger type round plate
Plunger diameter 35 mm
Clearance 10 mm
Crosshead speed 10 mm/min
Chart speed 500 mm/min
Load cell 50 kg
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Table 3. Proximate composition and some properties of glutinous rice flour

Moisture Protein®  Lipid Ash  WBC? Swelling Solubilit Alkali GD? Reducing
(%) (%) % (%) (%) Power y number sugar(%)
36.73 6.10 1.41 012 215.20 4.57 19.10 3.6 3.45 1.75

" Protein(%): (N X 6.25).

? WBC: Water binding capacity.

¥ GD: Gelatinization degree: glucose(mg).
Table 4. Changes in the degree of transmitted light of the glutinous rice flour
Temperature(°C) 45 50 55 60 65 70 75 80 85 90
Transmittance(%T) 66.5 50.2 45 47 74 78 77 78 80 81.5
Table 5. Amylogram properties of glutinous rice flour
Initial Pasting Maximum Viscosity 15 min height” Break down?
temperature(°C) viscosity(B.U.) at 95°C(B.U.) (B.U) B.U)

63.15 105 100 90 15

“Means peak height after 15 min holding 95°C
“Means difference between maximum viscosity after holding at 95°C for 15 min.
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Fig. 1. Effect of pH and temperature on a-amylase ac-
tivity of powdered malt.
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Fig. 2. Comparison of B-amylase activity of powdered

malt with different pH and temperature.
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Table 6. Changes in the degree of transmitted light of
powdered malt

Temperature 4550 55 60 65 70 75 80 8590
O

Transmittance 62 64 62.5077.50 79.02 81.05 81.05 80 80 81
(%T)

Table 7. pH changes of glutinous rice Noti dough dur-
ing different saccharification time

Saccharification Malt(%)
time(hr) 5 10 15 20
0 6.00 6.00 5.96 5.89
1 5.99 5.99 5.96 5.88
2 5.98 5.93 5.90 5.88
3 5.98 597 593 5.88
4 5.98 597 593 5.88
5 5.91 596 5.89 584
6 5.86 5.95 5.88 5.84
7 5.86 5.95 5.87 5.79
8 5.85 593 5.84 5.78
9 5.85 5.92 5.85 5.78
10 5.84 591 5.85 5.78
11 5.84 5.90 5.83 5.78
12 5.83 5.87 5.83 5.78
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Table 8. Changes in reducing sugar contents of glu-
tinous rice Noti dough during saccharification time

(Unit: %)
Saccharification Malt(%)
time(hr) 5 10 15 20
0 6.82 7.86 831 9.66
1 11.53 13.10 13.12 13.95
2 12.57 14.17 14.27 14.38
3 14.31 14.49 15.26 15.64
4 14.55 14.94 17.16 16.89
S 14.80 16.46 17.62 16.98
6 15.13 17.31 17.84 18.25
7 1571 17.79 17.93 19.22
8 16.20 17.83 18.83 19.65
9 16.60 17.89 19.73 20.08
10 17.20 17.95 19.84 20.73
11 17.60 21.07 2124 2137
12 18.15 21.20 21.29 21.38
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Fig. 4. Changes in o-amylase activity of glutinous rice
Noti dough during saccharification time (A: After
steaming the flour added only one-third from the in-
dicated malt concentrations, B: After adding 2/3 of
malt, the rest of malt, to the steamed dough and knead-
ing it 50 times).
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Fig. 5. Changes in f-amylase activity of glutinous rice
Noti dough during saccharification time (A: After
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dicated malt concentrations, B: After adding 2/3 of
malt, the rest of malt, to the steamed dough and
kneading it 50 times).

Table 9. Changes in reducing sugar contents of glu-
tinous rice No#i during storage (Unit: %)

Storage Sample(%-hr)
Period
(day) 52 102 152 202 56 10-6 15-6 20-6

0 13.81 17.38 16.97 15.22 16.53 18.94 18.72 18.55
10 15.86 18.01 17.17 16.67 16.70 18.77 19.25 18.88
20 14.89 16.27 15.43 16.83 20.05 18.09 18.20 18.77
30 13.18 16.02 16.80 16.43 18.85 18.30 18.81 19.88
40 1591 18.17 16.50 17.86 19.51 20.64 18.46 19.99
50 1496 16.58 16.91 16.61 18.48 18.72 17.80 19.31
60 1675 17.31 18.02 17.50 19.74 18.79 19.58 19.36
70 17.10 17.96 18.37 18.91 19.51 20.19 20.98 19.88 .
80  16.49 17.92 17.56 18.59 20.60 21.37 19.60 21.30
90 16.82 16.83 19.40 16.83 19.37 18.98 20.51 19.09
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Table 10. Changes in moistre contents of glutinous rice No#i during storage (Unit: %)

Storage Sample(%-hr)
period
(day) 52 10-2 15-2 20-2 5-6 10-6 15-6 20-6
0 16.23 17.62 18.15 18.09 17.01 19.60 15.35 2227
10 20.37 20.37 24.06 20.41 13.93 2211 18.53 19.18
20 22.79 22.83 22.38 20.74 14.52 21.68 20.76 20.52
30 20.51 17.67 17.45 19.45 12.57 22.15 1.94 16.86
40 19.56 16.01 19.67 14.91 17.42 17.82 15.79 13.85
50 18.15 19.96 19.01 17.17 17.33 19.87 15.30 15.26
60 17.05 19.69 14.65 18.46 17.87 23.34 11.91 16.73
70 9.04 11.24 14.92 11.77 11.26 13.43 14.20 1235
80 9.61 15.63 13.91 12.24 13.38 14.67 11.39 11.02
90 9.44 10.55 16.05 14.71 9.97 11.82 13.58 15.57
5-2 10-2 15-2 20-2 5-6 10-6 15-6 20-6
" ! ) ) v
-{—:;4 Glutinous rice Aot{
>
o - -
-
O
Pl -

0

Fig. 6. Changes in acid value of glutinous rice Noti during storage (] 0 day's acid value [l increasing acid value)
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Fig. 7. Changes in TBA value of glutinous rice Noti
during storage (malt (] 5% W 10% E 15% [} 20%).
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Table 11. Average value of changes in the gelatinization

degree of the different period during storage

Glutinous

Storage period (day)

rice Noti 0 10 20 30

40 50 30 60 70 80 90

21.58 20.98 17.72 18.64

18.52 19.06 19.28 19.32 2026  18.73

Table 12. Duncan's multiple range test of scoring test data for the sensory evaluation of glutinous rice Noti

Storage Sample (%-hr)
Period(day) 52 102 15-2 20-2 56 10-6 15-6 20-6
0 45,00 *4.67* *4.67" *4.00° ABC4.50™ ®4.17™ 44.33% €333
10 ABC4 50% B4 17™ 3.83" 9267 45.00° P4.17" 24.17™ ABC3 67
20 45.00° 44,83 53.83" A3 67° 4P4.83° 44,83 44,00° ABC3.67°
30 BC4,33% 417" 3.67% B3 67° 48483 P4.17™ 24.50% 317
8 40 2467 44,50 23.67% 5¢3,00° BC4.33% BC3.83™ 43,83 284 00™*
3 50 54,67 AB4.17™ 53,67 AB3 50° %467 484,33 417" ABC3 67
60 8L 67 *4.6T 53,67 223 67° €4.00° '4.17° 2433 4,33
70 4.00° 3.50* 53.67* AB4.00® 3.50° €3.50* 23,67 317
80 AB4 83 ABL17° 417 43.83° 45.00° ¢4.00° 44,00 ABC3.83°
90 54,33 5¢3.83* £3.67° *4.00* A8C4.50° ¥4 00" 43.83* ABC3 g3
0 44,33 AB4.83° 484,50 AB3 83° AB4.33% 24,83 ABC4.33%* 43.83°
10 4B3 83" 5433 EDE4 00" B3 67 BC3 83% A4 83 AB4 83" 43.83%
20 5367 P3.83* ®3.83* AB4.00® CPE3 50" 5¢4.00° AB4.67° 417"
30 B3.67° 45.00° 44,83 44,50" 44.50% AB4.50® 45,00° 417"
S 40 ’3.67° 4.00" 383" 3.67° 367 4.00° 383 417
= 50 53,50° 5433 B4.17 AB3 83® 483 50° ABC4.33° 417 417
60 52.67° £3.17* ABC4,33% 484 00% P67 BCD3 g3* AB4.67° *3.50%
70 3.00° PE3 33" B4 00 *4.50° DEF3 00° @3 .67 484.50° A3.83%
80 3.00° PE3 33 3.50™ 484,00 PE3 50 €83.17* 3,50 43,83
90 P2.67° F2.50° 5CP4.00° 5367 ) .83° 267 45,00 43.83"
0 1.00° *1.00° °1.17° 1.00° "1.17° €2.00° 117 ®1.67
10 AB3.00° 417" 44,83 43.00° 9.67° 24,67 417" 43.17°
20 43.50° 484.50° #4.50° 4333 350" 484 50° 2350 4333
N 30 €167 °3.50° #3.50° 43,00™ 2.50° *4.67 ®3.50° 2.67°
s8 40 €1.83° 484 50° 44,33 A8 50° 53 50° 45,00 %433 43.00%
2 § 50 52.67° 44,83 *4.67 5217 417" 4,83 484,00° 42.83°
g < 60 483,00 2467 *4.83" 48.83° “2.67° #4,83* %450 »2.67°
70 43.50° 3,50 53.67° 4333 *3.50° ~84.50° "3.50° 4333
80 ©2.00° 5417 217 A8 83¢ 53 50> 4.00® £3.50 43.33
90 1.00° @3 83 E3.67° A8) 83¢ %4.50° 25,00 A24.00° *3.00°
0 4433 467 44,50 *4.67 4433 *84.50° 484,33 45433
10 467 45.00° 45.00° %4 83" 4467 A5.00° 5.00° 24 83°
—_ 20 4,33 #5.00° *4.67° 454,33 417 #5.00° 54,67 ABCq.17°
P g 30 253 67° 24,67 45.00° 484 33 23.67° 467 AB4.83° 4B4.50°
g 40 5€3.00° 4433 4433 ©3.33* 44.00* *84.50° 4B4.50° 480433
2 g 50 5¢3.00° AB4.50° 44,50 BC3.50* 43.83% 284 50° AB4 50° BC3.83*
g8 60 .33 AB4 83 44,83 5350 43.50" 22467 B417* 53.83°
© 2 70 Q1T 417" *46T €333 333" A5.00" 484,33* ABC4 1T
= 80 9217 434 83 24,50 BC3.50° 43.50" 4.33* *B4.50™ 367
90 9217 AB4 33 2467 333" 2367 45,00 ABg 33 BC3 83™
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Table 12. Continued
Storage Sample (%-hr)
period(day) 52 102 15-2 202 5-6 10-6 15-6 206
0 2467 AB4 83 24,83 %483 44,33 4,50 AB4.67" 484,50
10 *4.67° 45.00° 45,00 AB4.67" 2467 45.00 45,00 *4.67
20 484 50° #5.00° 44,83 #4.83° *4.50° 45,00 AB4 67 24,67
2 30 ABC3 83" 417" 2450 ABC4 17 44.50® 45.00° 45,00 484.50™
E 40 @350 484 83" 44,83 €3.50° *4.33* *4.67" 44,83 AB4.33
-2 50 3 50° ABC4.6T 5,00 €3.83° *4.67* 25,00 45,00 5c3.83°
= 60 @350 45.00° 45,00 B4 67 44.83° 45.00° 45.00° 5C3.83°
70 53.67° 564,33 45.00° 5%4.00% 44.67° 45.00° 45,00 ABC4.00"
80 PE2.67° A4.83" 4.00™ 3.50¢ 4433 24.67" BCq 330 “3.67*
90 £2.50° 4,83 *4.67" 3.67° *4.17% 44.83" 4.00% 3.67°
0 “1.67* ‘117 a7 €1.67° F1.17° ©®1.17° 1.16° F1.33°
10 5¢2.00® €1.50" 1.00° 2.17* 2.00% ®1.17° 1.67" P33
20 €1.50° €1.67¢ f1.67% €1.83> P2.33% BC1.83> 333" P2.50°
30 €1.50* €1.50* ®2.50™ ©2.00% A3.17° 1.00° B3.67° %367
E 40 2.50° #3.33* €2.67% 3.50° PE1.50° ehy.50¢ 83.50" P2.50°
% 50 52.50° #2.50° @2.33> *4.67 E1.50° 5217 2.50° 484,50
= 60 1.50° #2.50% 2.83> *4.83° 183" P67 *3.50° °4.50*
70 €1.83¢ 52.50° 52,007 B3.67* PE1.50° BEDY 50° 5333° 54,00
80 6,00 “1.67° F333 B3.67% %3 00" 4333 A84.00° 45.00°
90 2317 #2.50° *4.00° #4.50® 43.33° A3.00% 467 AB4.50™
0 41.83° 43.17% 2367 B°3.50° AB).50% ®3.50° 44,50 44,33
10 51.00° 52.00° 43,83 ©3.00° #¢2.00° 53,50 44,83 B3.17%
20 81.00? AB 50° 367 BC3 50 1.50¢ B3.33P A4.83° A4.50°
@ 30 481.50° 2B 67 A3.83° ABg 17 AB2.50° AB4 17 A4.83° A4.50®
£ 40 481.50¢ AB2 67™ 417 22,67 5¢2.00% 5333" 44,83 *4.50°
3 50 41.50° 482.50° 43.83° 7383 23.17" 23.50° *4.67 483"
3 60 ?1.00° 482.50° A3 83° AB41T7™ 52.00° A4,50™ 45.00° *4.67°
70 A81.50° 482.50° 23.50° 5¢3.50° B%).00% 224.17° %4.83* 45.00°
80 51.00° 52.00! 367 5367 BC2.00° 53.50° %4.83° 46T
90 £1.00° +2.83¢ 417 #4.83° *3.00% ®3.50° %4.83 45.00"
0 BC1.83° 317" B5C3 50° 2317 52.67° ABC317° AB4.50° 350"
10 267 AB3 00™ 484,00 483 50 5267 43.50° 45.00° 53,50
20 5C1.83° AB2 83" €3.00° 5317 1.83° AB3 33% AB4.50° F333°
- 30 P1.00¢ BCD2 50° AB3 67" 2367 43.50° AB3 33° 3.83* 24.50°
- 40 1.50° 483.00% A84.00° 3.00™ °1.67° 56T 45.00° *3.50>
T8 50 .17 280267 A4.17* AB3.50™ 5267 A8C) 83 B4 50° B3 50
&% 60 1.00 2.00° "€3,50° 2417 °1.67° €2.50° 45.00" ~%4.00°
g 70 °1.50° *53,00° 4.17° ’3.17° °1.83° 483 33* 45.00* 423 83
80 1.00° @217 AB3.67° #4,00™ 52.50° ABC3 17" 54.33" A3 83
90 ©1.00° ABC2 67° 4417 AB3 67 2,00° ABC3 00* 45,00 AB4.00™

Means with the same letter are not significantly different(p<0.05).
1) A-E means Duncan's multiple range test for storage period(column).
2) a-f means Duncan's multiple range test for experimental sample(row).
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Fig. 8. QDA profile of sensory characteristics of glu-
tinous rice Noti based on each given malt percentage
and Kept 2 hr saccharification time during storage.
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Fig. 9. QDA profile of sensory characteristics of glu-
tinous rice No#i based on each given malt percentage
and kept 2 hr saccharification time during storage.
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Fig. 10. QDA profile of sensory characteristics of glu-
tinous rice Noti based on each given malt percentage
and kept 6 hr saccharification time during storage.
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Fig. 11. QDA profile of sensory characteristics of glu-
tinous rice Nofi based on each given malt percentage
and Kept 6 hr saccharification time during storage.
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Table 13. Duncan's multiple range test data for Instron measurement of glutinous rice Noti

Storage Sample(%-hr)
period(day) 52 10-2 152 20-2 56 10-6 15-6 20-6

0 410.78" 2373° 23.30° A12.63° A6.88™ 44.46° 23.83° 45.82°

10 BC3.68° 2.60° ¥F1.05¢ B¢ 98> 4.69° 51.29° €1.63° 325

20 1.10° P1.18° f0.80° 52,76 54.50° 50.72° €1.40° 52.64°

2 30 BCD2 26® €1.65™ DB 25° ©.60° €2.59* B1.25° €1.33° 52.82°
o 40 5C3.43° @167 ¥0.85° 52.92* €1.03° 1.30° €1.23° 1.80%
E 50 @1 73° by.15% DEFD.93¢ BC).68° 0.88° B1.28% €1.50% 52.23°
s 60 BC2 00> 1.45% BCP1.13¢ 5¢2.99° €1.50% 0.88° °1.68* 52.38%
70 BCh2 25° €1.63° B561.53° 53,00 €1.50° 50.80" 5245 51.90°

80 BCD) 88 52.30™ 5¢1.58% BC3.50° €1.50¢ 51.63% £2.40% B30

90 53 85 B2 42" €1.73¢ 84,03 €2.10” B1.78° 52 43" B3.03"

0 20.26° .13 f0.11° °0.14° 0.18* *0.16* f0.16® 0.14*

10 50,23 g.23™ EP0.39® o.14¢ 50.34* 480.43° PEp.42° 50.20%

20 40.53 520,270 40,33 250.34* 50.41° *0.54* 50.37 450,29*

@ 30 230,38 450,33 °0.48° *0.17¢ 0.43" 40.46" #0.85" B¢ 24
g 40 50.26° 2500,31% 50.74° 50.31% 280,50 20.54* 4890, 75° 4).38™
& 50 480.32" g.25° *0.45% 0.23" 5¢0.42° 480,32 CPEG.54° *0.22"°
= 60 480.29° 480,33 50047 489,32 50.39" A80.37% BP0.63 50.17°
3 70 480.29¢ 480.41° BCP0.27¢ 0.30™ #0.70° 420,33 036> 20,27
80 480.29° 20.44> DEQ.34 £0.30° 480,52 40.50° A8, 74 40.38%

90 480,29 45¢0.30% *50.56" 40.36° AB() 47" 420,34 480,76 80,28¢

0 0.68" °0.55° 50.82° °0.61° 50.67° 0.50° 0.54° BC1.30°
10 4BC1 .42° B1.48° 481.35° BC1.28° A1.50° 481.39* 41.38° ABC1.48°
20 131" B°1.13% 481.08™¢ °0.94 481,03 P0.81¢ 2147 BC1.23%
- 30 4B1.65° 41.88° AB1.30° 481,45 41.63° A1.93° 481.10° ABC1.50°
5 40 €1.15* B61.24% 430,99 5C1.30% 41.58 #81.35% 5%0.87" 51.07*°
2 50 5C1.30° 5¢1.30° 4B1.15° 5126 A1.45° AB137° %0.90° .92
= 60 B¢1.30% €0.95* 0.83° F1.42 21.40* 41.45° *0.96* 5¢1.10°
70 5130 51.20™ AB1.20 *1.60° 41.50® 4%1.45* %0.96° BC1.28%

80 ABCT 37 1.38% AB1.28% A81.74° 41.48* AB1.40% 0.96" *81.70°

90 *1.76™ 1.50® 21.54™ A1.90™ A1.51® AB1,35% AB1.25° 42.00°

Means with the same letter are not singnificantly different(p<0.05).
1) A-F means Duncan's multiple range test for storage period(column).
2) a-¢ means Duncan's multiple range test for experimental sample(row).

Values are means of 3 replications.

_71_

Wz a3 Al 129 A 13(1996)



72
(%-hr)
5-2 | L P o
w2l —e—3p N
15-2 - -o—#
©20-2 b L o '
~ F L
=7
g56F |—o Y
10-6 - f—o—p
15-6 | —o—p
206 - ————#
[N I S O T I Y SN S S Y (N |
0 1 2 3 4 5 6 7 8 9 10 1 12 13
Hardness
{%-hr})
5-2 PO
10-2 [ b
15-2 | "‘r‘ o 4
%2m2 L e
5 5.6 |- | S NE—
“10-6 + 1
15-6 [- I ' o
20-6 | o 1 §
I 1 I ] | | i | t |
0 0.10.20.30.40.50.60.70.80.9 1
Cohesiveness
(%-hr)
52 | [ —.
10-2 | b o |
15-2 | p '
szt * -
Q.
,,5; 5-6 - |
10-6 | e ~
15-6 - o
20-6 |
| | I U S |

|
0 0.20.40.60.8 1 1.21.41.61.8 2 2.2
Elasticity

(l—) Range of 90 days' storage
( A ) 1st days’ value
( O ) 90th days' value

Fig. 12. The range of hardness, cohesiveness and elas-
ticity by Instron measurement of Nofi during 90 day
storage.
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