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Effect of Cereals on the Physicochemical and
Sensory Characteristics of Noti
—1III. Study on the Physicochemical and Sensory
Characteristics of Glutinous Chinese millet Nofi —

Hee-Jung Lim and Cho-Ae Yum
Department of food and nutrition, Sookmyung Women's University

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. In this case, Noti was made
from the steamed glutinous Chinese millet flour. Acid value was not increased abruptly, TBA value was main-
tained, reducing sugar content was increased, and the average value of gelatinization degree was increased as
compared with the first day that glutinous Chinese millet Noti was made during 90 day storage. Through sen-
sory evalution, flavor, consistency(the inner part), and moistness were unfavorable according to the storage.
The texture tended to increase depending upon the storage period. The hardness of glutinous Chinese millet
Noti by Instron measurement was slowly increased. Cohesiveness and elasticity were increased during storage.
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Table 1. Proximate composition and several properties of glutinous Chinese millet flour

Moisture  Protein” Lipid Ash 2 Swelling - Alkali 5 Reducing
(%) (%) (%) (%) WBC power Solubility number GD sugar (%)
36.54 9.86 1.61 0.16 218.20 3.78 6.70 6.80 5.34 2.48
Y Protein(%): (N X 6.25).
?WBC: Water binding capacity.
» GD: Gelatinization degree: glucose (mg).
Table 2. Changes in the degree of transmitted light of the glutinous Chinese millet flour (625 nm)
Temperature (°C) 45 50 55 60 65 70 75 80 85 90
Transmittance ¢, 63 485 45 57 57 68.5 7 75 75
%)
Table 3. Amylogram properties of glutinous Chinese millet flour
Initial pasting Maximum Viscosity 15 min height” Break down”
temperature (°C) viscosity (B.U.) at 95°C (B.U)) (B.U) (B.U.)
71.40 102 100 92 10
" Means peak height after 15 min holding 95°C.
?Means difference between maximum viscosity after holding at 95°C for 15 min.
F-o] 33} ofAF A= Table 33} e}, 2A7)4F 71539 Table 4. pH changes of glutionous Chinese millet Noti
33} A LEE T140°CE KB VPe] jat 7h=9] dough during different saccharification time
33} A 2x9l 63.15°C R 825°C o] £k, Saccharification Malt (%)

2}z 7159 33 A £59] 72.75°C Bobe 1.35°C time (hr) 5 10 15 20
glucose 2.38%, maltose 0.21%Z. fructose2] gHaFo] 7} 1 5.76 5.68 5.66 5.57
2} mrobel, 2 572 5.67 5.65 5.54
$ sl 3 5.70 5.64 5.63 553

4 5.69 5.63 5.64 5.45
2. AJ|E9 EM 5 5.69 5.54 5.59 5.50
;(.]_1111.12) 7L0 0:17 20 037 = g-amvlase 2.98 6 5.67 5.66 5.60 5.48
=l 271w }: ye - 7 561 558 548 546
Unit/m/, B-amylase 53.97 Unit/m/$13%, o-amylasei= pH 3 558 558 548 543
5, 60°CollA] B-amylase= pH 6, 60°Col|A] o] A& 9 5.53 5.50 5.45 5.41
velhglelc). 10 5.49 5.46 5.44 5.41
11 5.49 5.46 5.44 5.40
12 5.46 5.46 5.42 5.39
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Fig. 1. Changes in Instron measurement results of glu-
tinous Chinese millet Nofi dough during saccharification
time.
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Table 5. Changes in reducing sugar contents of glu-
tinous Chinese millet Nofi dough during saccharification

time (Unit: %)
Saccharification Malt (%)
time  (hr) 5 10 15 20
0 6.80 7.20 9.79 10.32
1 10.71 11.26 11.17 12.09
2 11.72 11.85 14.27 13.66
3 13.29 12.80 15.09 14.58
4 14.04 14.73 15.44 14.97
5 14.62 14.76 16.13 16.73
6 15.09 14.82 16.82 16.94
7 15.56 14.89 17.32 17.15
8 16.94 14.98 17.47 17.24
9 16.94 16.03 17.70 18.19
10 17.97 17.07 18.08 18.40
11 18.32 17.57 18.23 19.32
12 19.11 17.95 20.75 20.24
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Table 6. Changes in reducing sugar contents of glutinous Chinese millet No#i during storage (Unit: %)
Storage period Sample (%-hr)

(day) 5929 10"-2 1592 20"-2 567 10-6 15-6 20-6

0 14.90 15.45 15.39 15.41 17.93 16.91 17.61 17.24

10 15.60 15.79 15.24 15.65 17.24 17.53 18.27 18.40

20 15.87 17.41 16.25 17.25 18.62 18.92 18.97 18.42

30 13.79 15.48 14.10 15.22 16.62 17.11 17.32 16.90

40 12.45 15.66 14.63 15.61 16.75 17.52 16.56 15.66

50 14.38 17.33 17.71 17.35 17.79 19.05 19.00 18.76

60 14.07 16.61 16.37 16.61 18.05 18.84 19.11 19.58

70 15.36 17.05 17.09 17.89 18.38 19.44 19.64 19.51

80 13.89 15.72 16.27 16.29 18.86 18.63 19.57 19.10

90 14.99 16.48 17.58 16.45 19.22 20.19 19.74 19.17

5, 10, 15, 20: malt (%).
%2, 6: saccharification time (hr).

Table 7. Average value of changes in the moisture contents of glutinous Chinese millet Nofi on the different period

during storage (Unit: %)
Storage period (day) Total
0 10 20 30 40 50 60 70 80 90 average
19.21 20.76 20.23 17.79 16.72 15.62 14.87 12.88 12.84 11.12 16.20
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Table 8. Changes of growing fungi in glutinous Chinese millet Nofi during storage

Storage

Sample (%-hr)

period
(day) 5929 1072 1592

5.6 10-6 15-6 20-6

0 - - -
10 - - -
20 - - -
30 - - -
40 - - -
50 - - -
60 +2 _ _
70 + - -
30 + - -
90 ++

— (minus): means no fungal growth.
? 4(plus): means fungal growth (observe with the naked eye).
95,10, 15, 20: malt (%).
92, 6: saccharification time (hr).

Table 9. Average value of changes in the gelatinization degree of the different period during storage

Glutinous Storage period (day) Total
Chinese millet
Noti 0 0 20 3 40 50 6 70 8 9 average

1834 21.24 2099 1923 21.24

2093 17.62 19.80 2025 1899 19.87

) F5 AA

2713 kel 9| 35 A} A= Table 1074 e}

B Az Fdole U2 5%, 10% H)g 8
b Eoha HriE L, Q7S Arbeke] RE&4E v
mrly HrhE|gich A 90dols 7S 10%, 24
7 337 El7) 7 S5 HokE et

e Ao Wt rlewrl ZAasgled Gr1E
5%, 2A7t B3R 27} 7V 78R ZhA A sk
FHE AL A A 2 AR 60U B 2] FPe] o
Az FA == A 2t

Azge] Ry AT AR Fdole vg o
5, AR 10Y el e Aok - 222 3
Egl¥ Axs AE Fdele ezt f2A47} 6
Ak A7) 5%, 2217 Z3HA 7] kB 9] 7 EEE A
A 50 o) F wf-f AhE A, AR 90del= 7
gogich A 7)ol A3 HEE J)3isE A
sict

223 AT Az Aol xEzbed f-22r}
ek A71E 5%, 2217F G327 = A7) 204
FE 7|3wrF AsER, A 90ddE Hr]E
15%, 612 F3A7 e8] 715w rt 7B E3%ch

-

H

-325-

A 7] A3t B5F FE4 w4179

249 2% AEE Az FdolF /5w
At Q71E 5%, 2417 FERA )
e 75w b dek, A
A7} Gsiek. Aae] AAL4E 229 2T
& Z7hsg

Dk AV E vlEo] WSS, 33 At Ao
ALE 7|5 %7t F9deh Q715 5%, 241
LeEl= whbe] v Aol Alx e A 90
72 el 2t gl

Aub el wiAl AL Az Fdols QA7E 15%,
6217F FEAIZ B9 7S %ot M Eska, 6417
e EAR 2 b 20 B o S EARL AR RS d kA g
Egkeh A3 90l A71E 15%, 6417 @FetARL
R R A g 3

xﬂz r/Lo)_‘,]_ x-]xL 9001_,] _»].ﬁ E'] ],
profile 2 vlehdl ZA3}= Fig. 4, 59} 2o} Axwe] #
Eele JEr} Az FUel whg Hukgot 90
A FollE 71550} 200 g Agdon, 2Ae] &
A AEE A%l we} 7| awr} ZohE ek W3
ZAle] Heglo Heel 2&) Aw ko A} u}
Bl havt Adgivh 71 weEE Aw e
2, 32 s} o] AEWE) Free Yo} A
Fedollts o wuglon) A 109 o] FHE =

(<

B oo

g2z oes)R] 1 124 A 3 5(1996)



54 UEEREEX

Table 10. Duncan's multiple range test of scoring test data for the sensory evaluation of glutinous Chinese millet Noti
Sample (%-hr)

Storage period

(day) 5.2 102 152 20-2 5-6 10-6 15-6 20-6

0 *4.67 *4.67° #3.67° ©3.00° 2P4.83° %483 3,330 "3.00°

10 5.00° 54,00 54.00° *3.83¢ 84,50 *4.83* 2417 24,50

20 *4.50" *P4.50° £4.00° 44.00° 5.00° *4,50" AB4.00° A84.00°

30 *4.83° *4.67 *4.00° 44,00 45.00° *4.00" *84.00° 5P3.50°

5 40 53,50 ‘383" 317 B317° %4 50° 53,67 B3 67" @317
S 50 *3.33¢ A4.83° 4.83° *4.00° 3.50 3.67" 4000 PB67"
60 8367 ¢4.00° 8°3.50° 3.00° °3.67° £4.00° B3 83 BCP3 507

70 B3 67" 4.00° 563.50% 3.00° 367" €3.17" P3.17™ ®317"

80 3,67 7C4.00° 83,507 3,50 3.50° #3.83° 5367 B3 67

90 53,67 AB4.50° 4.00™ 8317 5417 54,00 AB4.00™  BP3 507

0 %4.33" 44 50" 45.00° A5.00° #4,33° *4.50™ 45.00° 45.00"

10 83 50 84,00 54.33* 84,33 53.67° *4.50° 433 44.50°

20 53 50° *4.50° 45.00° 4B4.50° 5367 %433 54.50° 44.50"

30 367" 53.83° *4.83° 383 B350 53 60" *5.00° *4.83"

5 40 €2.67° 53,00 54.00° PE3 50% P2.67° B°3.17> °3.17" BC3.33°
E 50 2.50° 333 3.50° 3.67° 2.50° ®3.50° .67 #3.83°
. 60 P1.83° ¥2.50° °3.00* DE3 332 P2.50° €2.83* @3 33 317
70 P1.67° 52.50° °3.00° £3.00° 3 00° 563,007 3.00° 3.00"

80 1.67" 2.00° 3. 00* °3.67 %2.67° 5°3.00™ @3 50® 5C3.50™

90 1.83¢ ¥2.50° 3.50° PE3 50° 300" 53,00 °3.00° €3.00"

0 ©1.00° ¥1.50* f1.83° 2.00° 1.00" 1.83° P1.67"° €2.00"

10 *3.00° 417" BCb3 50 *4.50° *3.00° P4.00* 53,67 53.00°

20 5217 ~P3.83" AB4.17" 2,50 A3 50 AB4.67° 83 33 83,00

o 30 €1.33 433" 433" 3,00 3.83° 5.00° #3.00° "3.67°
§ ) 40 52.00° 333" @3 33" P 50% £3.00™ BCP4 177 5367 43,67
z g 50 52.00 ®3.00° #4.33° 83.17° 3.00° 44.83* 2433 AB3 33°
£ 2 60 51.83¢ P2.67° ABC3 67 B¢ 67° 53,00 ABCQ 507 BC3.00™ 53,00
© 70 €117 P2.50° °3.00™ B317° 283 50% P4 00 5¢3.00™ 43.50"
80 “1.17° 233 2,83 ©®2.50* 53.00° £2.83° 5¢3.00° €2.00"

90 117 3,00 £2.00° 22,00 €2.00° 2.83 €2.50° €2.00°

0 2467 *5.00° *4.83° 84 83 2467 B4 83 22467 4433

10 417" 450" A5.00° ABCRALTE MA6T A5.00° ABC4.50° A®3 83°

. 20 °2.17° 44,83 BCb3 83° 80400 E3.00° *5.00° #4.83* AB3 83°
2 ‘é 30 52 83¢ 3,83 *4.83 ABC433* B3 83 467 3 50% 24,17
5 5 40 *317° 367 P417° CPE3 67 484 33° 5433 £3.83* 24,00
Z = 50 "&2.00° 317 *4.00" °3.83* 5°3.83* 5433 PE.00*  APC3.50"
g s 60 ®2.50° 3.50° 54.00" #5.00° 53,00 B4 83° PE3 83" ABC3.50°
= 70 PE2.00° 3 83" 03 50° €PE3 50° P£3.00¢ 484 83 seog 17 “4.00°
80 £1.50¢ 83,83 3,33 DE3 33%° 5267 P3.67" PE3 83° 5€3 00™

90 F1.50° 3,83 F2.83" £2.83° 350 4,00 F2.83" .83

0 *4.67 45,00 45.00° *4.67° 467 *5.00° 45,00° 2450

10 5367 **4.67" “4.83* B4 50™ *4.50" 45.00° 54,17 ABLIT™

20 3.00° %467 BC3 g3t ABCq 33 BC3 g7k ABCY 50 AB4 33 3,33

30 3.00° 5q.33* 84.17* ABC4 17 £3.83% *5.00° 4P4.33* AB4.17*

‘é 40 €3.00" °4.00" B383%  ABY17* P3.50% 8C4.33* 54.17* 2450
B 50 Q.67 PE3.50* 8367 53,67 317" 3 50* ©3.50° 3 50®
< 60 3.00° °4.00™ B350 47 3.00° 484,83 B3.83% 367
70 ©2.50° 5417 5383 A3 83™ “3.00* B4 67 €3.50° 3 50

80 Q.50 3,33 €333 3 50" 3.00* 4.00™ 2433 AB3 837

90 2.50° PE3 83 BC3.83®  AB4.00" 5°3,50° 4.00® AB4.33° 483 83*

Y2z a3 A 1248 A 3 5(1996) -326-
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Table 10. Continued
Storage period Sample (%-hr)
(day) 52 10-2 15-2 20-2 5-6 10-6 15-6 20-6
0 1.00° 1.00° £1.33% F1.33" 1.00° 1.33" f1.50° .00
10 267" "1.00° 2217 1.50¢ ®1.50¢ 2.00* £3.00° ¥3.00°
20 ?1.00* €2.00° 5367 067 52.00° ©2.00° k3,50 PE3 33
30 €1.50° 802,50 ©3.00" BC3 832 8217 ®1.67* o417 3,83
2 40 °2.00° 3.00° "%3.83° 53.83° *3.00° 433" 450" *4.00"
*;: 50 ©1.00¢ 2.00" €3.00™ 54,00 48250 63 33¢ PE3 67 ABY33°
& 60 °1.00° 82,67 433 PE3 170 1.50° £3.00° ABC4 33 ABC4 33
70 °1.00° 56250 AB417° 03 50 52.00° #317" 54 00 £3,00°
80 °1.00° 8267 253,83 28433 *3.00° #3.17> B4 33 %4 50°
90 1.00° *3.17° 24,33 *4.67° 482,50 5250 *5.00° #4.83°
0 *.17° 517 4333° 283 67" 5217 A3 170 P47 B4 50°
10 *1.00° .00 B2.33® €2.50® A82.50™ £°3,00° 2,83 ’317
20 *1.00" 4267 *3.17° *4,00° 5217 *83.67° 2P4.83° 3,67
3 30 41.00° €2.00° 317 AB3.67° €1.50* ~3.17" °3.67* 5417
E 40 *1.00° €2.00! 483 00° B317° *3.00° ©2.83° 383" 284.50°
§ 50 41.00° 8217 *3.17 44,00 ¢2.00° 43.83° ABCDY 33° *5.00°
7 60 *1.00° €2.00° 2317 AB3.33° #2.00° A8C3 330 ABCDY 33 34 50°
70 *1.00® A2 50° 283 00° *4.00° 52.00° #3.83° 2B 50 45,00
80 #1.00* 5217 5300 B3 50 €1.50° ABC3 33> ABCDY 33 *%4.50°
90 *1.00' ©2.00° *%3,00° 483 33 #°1.83° A8C3.50° *5.00° 284 50°
0 #2.33¢ "3.33° B3 50" 53.33¢ *3.00° *4.00° 45,00 54,00
f 10 #2.33° $2.33° AB3 67 3.00™ A82.50° *3.67" 3.83" 417
E 20 5117 2 33¢ 83,83 53.17° £2.17¢ *3.83° *5.00° 5C3.50™
£ 30 1.00* 52.33° AB333° 43.83* €1.50¢ #3.83* #4.33° %433
3 40 ®1.00° 52.50° 5317 53.00° *#2.50° 4,00 28450 ABC3 83
s 50 £1.00° 52.50° 5317 3,83 #2.33¢ 52,67 ©3.83° 254,007
3 60 ®1.00° 52.50° 453 83° £3.00° ‘117 ®3.00° B4 .33 €333
3 70 1.00° 52.50° *4,00" 3.00° “1.50° #3.00° B4 83° “3.33°
o 80 *1.00° P2.50° 383" *4.17° ‘117 "3.00° "5.00° 254,00
90 *1.00° 517 283 67" *4.00° €1.50° ®3,00° 45.00° 54 00
Means with the same letter are not significantly different (p < 0.05).
1) A-F means Duncan's multiple range test for storage period (column).
2) a-g means Duncan's multiple range test for experimental sample (row).
Overall Overall
acceptability acceptability
Color Sweetness Color Sweetness
e
L
Flavor Texture . Flavor Textu
Congistency Moistness Consistency j Moistness
(surface) (surface) St
Consistency Consistency
(the inner part) (the inner part)
1st Gays' sample: 5=6 X--:wer 10-6 [\~ 15-6 O—— 20-6 [}~~~ 90th days' sample: 5-6 X-oor 10-6 A-—-— 15-6 O—= 206 ~—-

Fig. 4. QDA profile of ;ensory characteristics of glutinous
Chinese millet Noti based on each given malt percentage
and kept 6 hr saccharification time during storage.
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Fig. 5. QDA profile of sensory characteristics of glutinous
Chinese millet Noti based on each given malt percentage
and kept 6 hr saccharification time during storage.
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Table 11. Duncan's multiple range test data for Instron measurement of glutinous Chinese millet Noti
Sample (%-hr)

Storage period

(day) 52 10-2 152 20-2 5.6 10-6 15-6 20-6
0 *6.05* %4.48" £5.02" 53,63 5q.33" #3.88% 3.00° @318
10 44,38 2,68 62.23% 3 40 1.68° 1.65° 50328 3 83*
20 24.00° @3 15" PE3 80° 343" P2 33 ®1.90¢ €273 PE3.00™
- 30 *5.62° @303 293 3650 °2.33% ®1.85° 339" #1.93
& 40 *5.00° *3.18° 3.07° "4.05° °3.13° €2.60° *3.07 ®3.38°
E 50 437" 380 P¥3.75% A4.73° 3,28 €2.58" 352" 430"
s 60 4.7 3 40 410" 2,93 P2.13¢ ®2.03¢ ABC3 g3 P3 157
70 #8.38° 338" 54,70 03 29 ©2.60° 2.48* B4 37 P3.58™
80 *7.90° B4.40° BCP4.25" 5418 B3 85 AP4 25" AB4.58° 55.88%
90 *7.55° 26.13* %6.98" 45.22" *7.13" *4.73" 45.65% A7.33%
0 0.09" ®0.20* 40.15* 0.13* 0.12* €0.16" "0.11* 0.14*
10 “0.31° f0.19 40.31° *0.27" ABCQ.29™ *%0.38" 480.35° 22027
20 *80.22" 50.23* 40.22* ABGQ22% .22 .15 BeP.31° B¢0.23*
Z 30 "?0.19® *0.19" 047 MoaT P05’ 0.16® 0.19* 0.15°
§ 40 80,20 #0.22° 40.24° 8020 ®0.22° 5p.31° 50.30° 28024
@ 50 0.13* £0.18% 40.24™ 40199 APp35° *0.55° BP0, 29 *0.36"
§ 60 *%0,20" 4%0.43° 40.35* AB().25% ~0.43° 50.33* A8 43° ABC0.26*
70 *80.17 *0.58 *0.38™ 50.15° *%0.40° *80.43* *80.46™ 5p.23*
80 50.15° %0.18" *0.21" 0.14° 500,25 5027 *80.41° 560.23"
90 4%0.19¢ 80,35 “0.31% ~Bcp.21° 80,40 *20.47° #0.53" *80.29%
0 “0.62% B0, 79> 20.85" “®1.03* #0.55° .55 €0.98" 41.13°
10 ~%1.33° ABC1.10° *1.46° ©1.03° 21.08° A8C1.19° ABC1.21° A81.70°
20 51.02° *1.81° A1.34° 501.35° *1.10° A8C1.32° A81.70° AB1.23°
o 30 €0.83° A1.72% *1.40™ 218 #1.13" ABC1.16™ 71.08™ AB1 64"
5 40 €0.79° 41.70° *1.68° BP1.25° *1.30° *1.67° *1.82° *%1.60°
g 50 082"  ABCLDsT ALOO™ %1.25°  AP097°  *P148™  FCLo8" 175"
I 60 0.75™ €0.65 #1.18" #1.36™ 50.50¢ 5¢0.88" 0.98% AB1.41°
70 €0.69™ 0.57* *1.03° 20.65° 50.52° €0.60™ 0.83" 50.76™
80 50.91 450,96 *1.00" 561.50° *1.15" 5¢0.84° 5°1.05" A81.70°
90 A1.52° ~*1.63* *1.17° 4%1.81° *1.26° *5C0.90° A501.46° #1.93°

Means with the same letter are not significantly different (p < 0.05).

1) A-F means Duncan's multiple range test for storage period (column).
2) a-e means Duncan's multiple range test for experimental sample (row).
Values are means of 3 replications.
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