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Effect of Cereals on the Physicochemical and
Sensory Characteristics of Noti

—1IV. Study on the Physicochemical and Sensory Characteristics
of Glutinous Indian millet Noti -

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 Indian millet flour. Acid value was not increased abruptly, TBA value was main-
tained, and reducing sugar content was increased as compared with the first day that glutinous Indian millet
Noti was made during 90 day storage. Through sensory evaluation, color, flavor, moistness, and consistency
(the inner part) were unfavorable according to the storage. The texture tended to increase depending upon the
storage period. The hardness of glutinous Indian millet No#i 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 Indian millet flour

Moisture ~ Protein” Lipid Ash 2 Swelling - Alkali 5 Reducing
(%) (%) (%) (%) WBC power Solubility number GD sugar (%)
40.99 8.06 2.99 0.43 212.90 4.68 8.78 6.00 5.34 1.32
YProtein(%): (N % 6.25).
YWBC: Water binding capacity.
Y GD: Gelatinization degree: glucose (mg).
Table 2. Changes in the degree of transmitted light of the glutinous Indian millet flour(625 nm)
Temperature (°C) 45 50 55 60 65 70 75 80 85 90
Transmittance (%T) 82 67.5 54 52 76 74 78 80 81.5 81.5

Table 3. Amylogram properties of glutinous Indian millet flour

Maximum
viscosity (B.U.)

Initial pasting
temperature (°C)

Viscosity
at 95°C (B.U)) B.U) (B.U)

15 min height” Break down”

66.75 225

145 80

"Means peak height after 15 min holding 95°C.

DMeans difference between maximum viscosity after holding at 95°C for 15 min.
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Table 4. pH changes of glutinous Indian millet No#i
dough during different saccharification time

Saccharification Malt (%)
time (hr) 5 10 15 20
0 5.93 5.84 5.80 5.74
1 5.92 5.83 5.79 573
2 5.90 5.82 5.76 5.74
3 5.79 5.75 5.72 5.67
4 5.82 5.73 5.69 5.64
5 5.79 5.73 5.67 5.64
6 5.75 5.75 5.68 5.64
7 572 5.71 5.62 5.57
8 5.68 5.66 5.60 5.57
9 5.68 5.67 5.59 5.55
10 5.67 5.60 5.57 5.56
11 5.67 5.56 5.52 5.45
12 5.64 5.54 5.50 541
(1) pH
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Table 5. Changes in reducing sugar contents of gl-
tinous Indian millet Nofi dough during saccharification
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Fig. 1. Changes in Instron measurement results of glu-
tinous Indian millet Noti dough during saccharification
time.
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time (Unit: %)
Saccharification Malt (%)
time (hr) 5 10 15 20

0 8.48 926 1092 1190
1 11.25 12.25 12.56 12.11
2 1223 1443 1488 14.43
3 13.24 15.56 16.04 15.44
4 14.45 15.61 16.60 15.68
5 1472 1628 1674 16.35
6 15.99 16.84 17.05 17.85
7 1678 1821 1837 1811
8 1722 1878 1861 19.20
9 19.14 20.34 19.66 19.59
10 21.05 20.53 21.23 19.69
11 22.99 24.42 22.65 22.58
12 2447 2454 2285 2457
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Table 6. Changes of fungal growth in glutinous Indian millet Nosi dough during storage

Storage Sample (%-hr)®
period
(day) 5-2 10-2 15-2 20-2 5-6 10-6 15-6 20-6
0 - - - - - - - -
10 - - - - - - ~ -
20 - - - - - - - -
30 - - - - - - ~ -
40 - - - - - - ~ -
50 - - - - - - -~ -
60 + b + - S S, * - -
70 ++ L T GO B = S S - -
80 +++ ++ ++ ++ ++ ++ - -
%0 T+ T th b s R S R -
" — (minus): means no fungal growth.
2 s): means fungal growth (observe with the naked eye).
Inedibility.
“(%-hr) %: malt, hr: saccharification time.
Table 7. Changes in reducing sugar contents of glutinous Indian millet No#i during storage (Unit: %)
Storage period Sample (%-hr)"
(day) 52 102 152 202 5-6 10-6 15-6 20-6
0 16.69 16.71 16.96 16.57 17.73 17.31 17.26 18.34
10 15.28 15.78 15.02 15.14 17.50 17.44 17.46 17.12
20 16.12 16.71 16.61 15.88 18.01 17.95 18.51 18.13
30 17.14 17.90 17.20 15.69 19.42 18.74 19.16 19.22
40 15.11 16.09 16.24 15.49 18.52 18.54 18.20 19.13
50 15.94 17.39 16.34 16.35 18.26 18.68 18.21 17.97
60 18.02 18.90 17.49 17.27 20.65 2091 20.51 18.35
70 16.33 16.71 17.44 16.78 18.79 19.71 20.05 18.55
80 16.68 17.65 18.01 17.06 18.97 19.51 19.75 19.08
90 16.75 17.74 19.39 17.18 19.38 19.07 19.62 18.96

"(%-hr) %: malt, hr: saccharification time.

Table 8. Average value of changes in the moisture contents of glutinous Indian millet Noti on the different period

during storage (Unit: %)
Storage period (day) Total
0 10 20 30 40 50 60 70 80 90 average

21.03 22.92 22.04 2143 15.18 20.62 17.07 17.28 16.47 15.04 18.91
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Fig. 2. Changes in acid value of glutinous Indian mil-
let Noti during storage.

o: 0 day's acid value

& : increasing acid value (storage period: 90 day).

V5,10, 15, 20: malt (%).

72, 6: saccharification time (hr).

{ ): storage period(day)
sacc, : saccharification

TBA value (O.0. 2t 538 om)

2hrs. sace,

(60)

Glutinous Indian millet Noti

TBA value (O.D. a1 538 nm)

6hrs, sacc.

) (30) (60) (90)

Fig. 3. Changes in TBA value of glutinous Indian mil-
let Noti during storage.

(malt C1: 5%, w: 10%, € 15%, m: 20%).
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Table 9. Changes of growing fungi in glutinous Indian millet No# during storage

Storage

Sample (%-hr)”

period

(day) 5-2 10-2 15-2 20-2

5-6 10-6 15-6 20-6

0 - - -
10 - - -
20 - - -
30 - - -
40 - - -
50 - - -
60 - - -
70 +2 - -
80
90

— (minus): means no fungal growth.
+(plus) means fungal growth (observe with the naked eye).
-1t Inedibility.
4)(%—hr) %: malt, hr: saccharification time.
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Table 10. Average value of changes in the gelatinization degree of the different period during storage

Glutinous Storage period (day)
. . Total
Indian miliet
Noti 10 20 40 50 60 70 80 90 average
1837 1937 1890 1837 1928 20.13 1793 1892 20.58 19.11

Table 11. Duncan's multiple range test of scoring test data for the sensory evaluation of glutinous Indian millet Noti

Storage Sample (%-hr)
period
(day) 52 10-2 15-2 20-2 5-6 10-6 15-6 20-6
0 52.33° 9217 5217 £1.33 @333 @17 8217 P1.17°
10 P233° AB2.83° 5217 #1.33° B2 50° 52.50° 482 50° 252 50"
20 A3.00° 5 50 *3.00° A2 17" 52.83* 2.00° 52.00° 52.00°
30 8250 .17 52.00¢ *2.33" A3.50° *3.00* 23.00° 8217
8 40 *52.50% B 83 52.00" 482 00° BB 50 282,83 AR 6T 52.00
8 50 AB2.83° 333 *3.00° ~2.83° 52 83* 48283 ARy 83° *3.00°
60 5 83" 3 .00° 52.00" 282,00 22.00° 2.00" 2217 1,67
70 43.00° 483 00° 52.00" *82.00° 567 8267 2B 67 217
80 “1.67° AB3.00° 52.00* 82.00* @233 48283 AB2.50™ 52 .00*
90 °1.00* 83 00° 8250 *2.50° 483 00° *3.00° 52.00°¢ 82,000
0 %433 *4.00° 4433 54.33* £3.83° #4007 433 ABCq.33°
10 *3.83° *4.00° A4.67" 45.00° 53 83° 24.00° "4.50° B4 83"
20 3.83° *4.00° *4.17 A5.00° *4.50 ~4.00° *4.50" *5.00"
30 5317 3,00 “3.33" F3.00° 3,50 417 *4.33° 5417
§ 40 3.00° 53.33° 4,00 467 3,00 53.33¢ B3.50° 5417
= 50 50267 3.00° *84.00" 417 2267 3.00 AB4.00° ABC4.33*
60 567 3,00 83 50* 3 50® 72.83" 3.00™ 3 50" €3.83°
70 @217 .50 3,007 PE3 67° 2.83% 3.00* B3.50° 367
80 1.67° 53.00° “B4.00° 4 00" "2.83¢ #3.50° 484 00¢ 4.00*
90 £1.00° 53.00° 317" F3.00 1.50° 3.00° #3.50™ 367
0 £1.00° 117 117 1.00° 1.00° P117 .17 *1.00°
10 53.00° 53.00° 43,83 %433 ABC3 50" AB4.00® ABC3 g3 ABC3 5
o 20 53.00° 83.,00° 4,007 B3 50" ABC3 507 4,507 53 50 B3 17
[ 30 ®3.00° 4.00° 4.00° £3.00° 4.00° P67 PP333e A333
23 40 *3.50% #3.00¢ 43.83" €2.33¢ P37 24007 %433 2.50°¢
7 E 50 ®3.00° ®3.00° ~3.83 5°3.00° ABC3 50 *24.00° *24.00° ©3.00°
8~ 60 £3.00° 317 AT 53,00 3.00" 333" 317" *3.83°
70 53.00% 53,00 53.00° 8 83° ~8C3 50™ AB417* 53 50 AB3 67
80 €2.33° #3,00 52.50* .33 *3.83* *4.00° BL3 33k ABC3 33M
90 °2.00° £3.00" 52.83" .50™ 5317 5367 "2.67 P2.50™
0 *4.67 45.00° 45.00° ABq 83" B4 67 A5.00° 45.00° *4.83°
10 *4.67" %4 83 *4 83 45,00 4,67 *4.83* 28467 *4.67°
L5 20 54.00° B4.50° 25.00° BODg 33 PR 00 A5.00° 5.00° 4,67
g a 30 ©3.83% 4.00* P17 ARaset FRRS0° A5.00° ~B4.67" *4.83°
2 5 40 AB4.17" AB4 67" 5C4.00° PE4.00° 4,83 4483 B4.50% B4 .00°
'z g 50 3 83" €3.83" B3 67" PE3 830 PE4 00" 4.83" ABg 67" 5°4.00°
3 ® 60 83,67 €3.83" 53.38" PE3.83* PE3.67" 54,00 €4.00" AP4.33°
e 70 83.83" 4.00° @350 ¥3.50° F3.00° *4.00" “3.83° *84.50°
80 3.00° €4.00* BP3,67° 3,50 ABC4 33 54.00° €4.00™ 54 00*
90 .83 °3.00° °3.17" 317" BCP4 17° 383 °3.17" °3.67*
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Table 11. Continued

Storage Sample (%-hr)
period
(day) 5-2 10-2 15-2 20-2 5-6 10-6 15-6 20-6
0 *4.67° 44.83° *84.50° B4 83° *4.67 *4.83° 84,507 B4 50°
10 24.67° AB4.67° 4,67 45.00° *4.67° *4.67° APy 67 224 67
20 54.00° 4,00 *4.67" BCq 33k 54.00¢ 467" €4.00° 44.83°
g 30 54.00° L4.00° 4B4.00° 5433 54.00¢ 4,83 ABC4.50 AB4.50°
g 40 450" ABC4 50" AB4.00° ®4.00° 4.00° %483 AB4.67 ABCq 17°
£ 50 4.00™ ABC4 33 AB4 17 3 83° £4.00 4,83 #4.83° 83.83°
= 60 4.00° ABC4.33% AB4.00° P3.83" *4.00" *4.50° 5417 ABC4.17"
70 54.00™ ABC4 33° AB4.17" 3.67" 3.50° %433 e N W i
80 3.50° Bq.17* AB4.00™ 3 83" 24,50 *4.50° 4.00™ BC4.83"
90 °3.00° °3.50" 3 83" 350" ~84.50° 4,33 4.00°° 3.50"
0 41.33° 1.00° F1.00 *1.00° €1.33 °1.17° f1.17° F1.33°
10 #1.33" 1.00° *1.00° £1.00° €1.33" °1.17° 2.00° 2.00°
20 #1.33% 22 00° 22.00™ 22.00™ B1.67™ “1.67" 5507 ®2.50°
° 30 21.00° €2.00° 2.00° 3.00" *2.50" €2.00° P£1.50° P2.00°¢
E 40 *1.00° .67 "3.67" 417 #82.00° 2.00° F3.17" *4.00°
é 50 41.00° €2.00° 2.00° 333" B°1.50° 2.00° PE].33% B2 67
60 #1.00° €2.00° .83 53,50 £°1.83° “B2.67° 82.83" 583
70 *1.00° 52,67 53,67 53.50" 82,00 *3.00° *4.00° ®2.33%
80 21.00" 82.67° 54.00° %433 5150 *3.00° *4.33° #3.83°
90 1.00° 43.50™ *4.50° AB4.00° 5°1.50° 82.50¢ 417" 53 17
0 A1.00° 52.00° 233> 2.00° 22.00° 22.00° 317 067
10 *1.00° 52.00° Q.33 2.50° *2.00° “®2.50 ®4.00° ABCD4.33°
20 *1.00° 52 .00° 3,00 #317° 22.00°¢ 53.00° 5400 BeP3 83*
3 30 #1.00° 42.50° A3 33 #3117 *2.00° 83,50 *4.67° 367
= 40 *1.00° 52.00° AB3 50 83.17° 42.00° ©2.50° AP4.33 B4 67
8 50 *1.00* .67 #3.00™ A3 67 #1.50° *3.67% 41T 3.50™
& 60 41.00° 22.50° 25350 367" 42.00° B3 50° B4 50° ©®3 67
70 A1.00° 52.00° 43.83" 8317 *2.00° B°3.00° A1 nog 67"
80 #1.00° 2.00° 5317 *4.00° 42.00° 5°3,00° £4.00° 4.83°
90 *1.00 52.00° ®3.00° *4.00" 22.00° B3 50° B4.00° ABCY 50°
0 42.00°¢ 670 53,007 250 52.00° 42.83* 3.00" £2.00°
£ 10 “2.00° "2.500 ©2.83" 250" 52.00° *2.50™ AB4.33° A4.00°
;;: 20 42.00° 2233 ABC317 233« 42.50° *3.00° 5417 4.00°
2 30 #1.00° ~2.83° *3.83" B3 33 £2.00¢ 2.83° 84 33 ~4.00°
8 40 *1.00° .67 ~®3.67 BCP) 83 52.00° .50 4.00° AB3 83
= 50 #1.00° 2.83° A3 330 AT "2.00° *3.00 417 333"
= 60 51.00° 42.83° ABC3 17M 23,50 52.00° 43.00° P4 33 B350
2 70 51.00° *2.33¢ *3.83" ABC3.00° 51.83° A3.00° *4.83° ®3.33°
© 80 51.00° A2.67° AB3.67° 350" €1.50¢ *3.00™ 54.00° 563,50
90 "1.00° .67 ABC3 33° 2563 00° 52.00° *3.00° £4.00° °3.00°

Means with the same letter are not significantly different (p <0.05).
1) A-F means Duncan's muitiple range test for storage period {column).
2) a-f means Duncan's multiple range test for experimental sample (row).
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Fig. 4. QDA profile of sensory characteristics of glu-
tinous Indian millet Nofi based on each given malt per-
centage and kept 6 hr saccharification time during
storage.
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tinous Indian millet Nofi based on each given malt per-
centage and kept 6 hr saccharification time during
storage.
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Table 12. Duncan's multiple range test data for Instron measurement of glutinous Indian millet Noti

Storage Sample (%-hr)
period
(day) 5-2 10-2 15-2 20-2 5-6 10-6 15-6 20-6
0 4613 AB3 90 BC3 35° 484 35° 24.20° %408 D 94 483 63°
10 5378 483 60° P2 18 1.78° @283 .23 268" 453 68"
20 BC3.98° 83 90° BCD3 p5% Py 53¢ BCP3 3ge 52.35¢ 2 40° 5C2.93%
2 30 BCO3 53 83 65 B3 og P33 BP3 g0 P45t PP305¢ o288
g 40 22.75* #3.10% ®2.65% ABC3 60° 2 88 B2 .38° 2.08° 483 55°
E 50 2.68° 318" @ 75¢ BCD3 40° P2.68° 82.83™ ®2.63° G 70°
= 60 o3 p3®e APz gEr By gobd  BCD3 43 D3y B3l AS3sgt 35
70 02.73° 53,08 54.03* AB4 .33 463 gget 52,95 483 95°* Q.45°
80 54.18" 253 .80™ 45.45° AB4.60° 278 3,78 4,15 BC.65°
90 B4.03™ *4.45" *6.15° 4513* BC3 45° *3.63° A3 78° *4.10™
0 B0.17° 0.18 f0.12° .13 0.21° 0.18° °0.17° PEQ.1T
10 #0.28" °0.18" 50,19 °0.16° 50.20° 50.30° 0.22° BP0.21°
" 20 AB(), 22" A80.34° 0.32 8¢00.20° *20.29" 5. 27" 0.20° PEQ.20°
g 30 %0.15® *Po27 o7 0a3° 021 024 026" FPo21®
2 40 A8().20° *0.38™ 40.42° 20.34% 280,31 0.39* 280, 35" 50.28°
8 50 AB() 24 .23 PE0.17° 280,26 %0.26° 50.25° ®0.22° 50.23
8 60 AB(0,22" ©p.23% P23t EPO 19 ABp.27 50.35° 5.29" "E).16°
70 480.20° 4031 APp3T 48027 ~80.31" *0.60° 40.38™ *0.39"
80 50.16" .21 PE).20° °0.13° 50.27° 0.22* °0.19* 50.14°
90 2B0.23° .22 50.31% B6.22° 20.45° 50.23° 0.18° PR 20°
0 .70 0.52° 50.57" 41.08 "0.74> *0.91" 0.65™ 21.65°
10 A1.10° #1.38" A1.35 41.80° A1.05° *1.00° 41.38* 481.26°
20 A51.07% 51.05" *1.41* #1.75° *0.95" *0.88° AB121% AB1.13*
o 30 5087 %0.91™ 280,75 M1 40.93" *0.95" *1.45° 48125
B 40 ABCO 93 ©0.80 250,80 A1.40° *0.80° %0.88" 0,80 51.05*
z 50 #1.13* 118" 481.20* 21.20° *1.00* *0.90* BP0.88° 1.05*
m 60 ABC().93° AB1 15 AB1.04* A1.10™ 0.80"° *0.78" BP.95° 48153
70 0.82" L0.80™ A8 88" A1.40° 20.85% 20.64" Q.73° 51.00°
80 0.75¢ ~81.18* 280.99™ 41.28° *0.87¢ A1.00° A5C1.08"  P1.03™
90 .76 51.06* 4P1.23¢ 41.13° #0.85* A1.00° *81.24° 481.30°

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-e means Duncan's mulitple range test for experimental sample (row).

Aol Az ele] WMo 052-1.6593, AR
Fdell e RA71E 20%, 6417 F3HAA mE7L A =
steh. QA7VE 20%, 2417 DA kE, 71§ 5%,
6A17F B3FA7) ¥, A7) 2 10%, 6817 BEFAZ) »
Elo] AL 24 0d~90U7A] 227t Udehp
<0.05). A7 9042 B4 Hel= 0.76~1.300]9 %,
FoH ) 2ol glal o A71E 20%, 6417t FEHA|
AR ORI D I R e

# A7l 2
RN
=45} A% 7)ol ohE Wa, o] WEe R WE
g} A3 s1zbel W olshabd, #5H 2 7144
=4g 27 Ao wvstna Wk

gzl Astsx] A 129 A 4 5(1996)

1. X 7152 54

2 71 0.1% et FEITE 60~65°C2]
R B SEER ERIEL
s 7120 53 RA EE 66.75°CHTE A 7}
29| feltd AL glucose 2.38%, maltose 0.21%3] v},

2. A7189 &4

RA7)22) 97} o-amylase 2.98 Univm/, B-amylase
53.97 Unit/m/¢] 37, o-amylase:= pH 5, 60°CollA], -
amylase pH 6, 60°CellA # o] #43-& viebsich

3. Al oE) WEe| B4
A 1we) wEe) wsh A7k B pH W9E
5.41~5.930)913L, 17129 Bl &3} B3 Alzko] 27}
Y45 uIEe) pHE o3 asisich AEE AR
Az G5 2077 FaHUIL 2407 ol F

-520-



wele) Agel WE o)fahy, BeA W SAY B4 A7 53

FE = 23] ZrHE A A71EE 5% AR Abs
T k] WSS Alx A Fde d$ ARrE E3h,
33} 0~2417F Atolol|A] 71AF @& W3kt gl &
A& A7} Al upe} & Wshe NS, A71ES
5%, 10%, 20% A7} w552 846 glolA &
Aol 7t glel o, S71E8E 15% Arhe wiEd v
Aol w5 kel App kB 5L Q7|F A7}
woll whet Alx 2 Fo} w5} 124]7F Feke) T &
7heko] 11.93~15.99%%3c}. ppd kgl ulEe] FAY
Fol= Aspergillus$rolgd o], 54 wi FE24)

}0) ¥ Penicillium<0] At

ol

4. Rl E|Q] Y

Az Fodo) g F=F Wee 16.69~18.34%%
3, AR 902 FHi g Wl 16.75~19.62%%
Az Fdol v)al Fri=EIch Hd 8 kel Az
Fdolls 21.03%% vt A7 3047 = Az FY
of ¥a) HF s FFo] Ehrh A 60U o] FF
B i ¢ ghere] 7kh Aee] SR A
Y] Abks A 7|3kl wet ks FHE A,
TBAZ}= A2 B R} 1% Be $Fo)qdrt. oY)
5 5%, 27417 F3AZ) A el 9] 70U | A
3 3 Fto) = Aspergillusdy, 80U ol HHAIGF FE
A Z}o|= Penicilliumdro| Ak, 2444 wE|Q] A2
ttole] 33 A= 19282 A 20, 60, 90U o
27 Az dduch 33t% HFst w4k e
kel AL Az Feles G7|E Arlge] wES
£ vimoky griEQa, A r|de] AoASE F
ok s ik A, g, &8 A, W 2249
=8¢ Axe AA upet 2k dAAkS R,
Mo Roale A AR gddde o) wuk
Y A2 904 7kx = w9 skl 7 AakS Mgl
z2)9] Z27% A xe A wel FrbE ) A
T ¥ $AA, B AL AR el wtet - ot
A4S B W, AEE A% 045} 10 Aol F7

Q

fo kd Jz o

¥ ml

I

g A Aol oldeh B A 7ixtel whet
g AR F7h adsieh A1EE 15% Bk
2 67

-521-

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.
20.

(1991).

. A.O.A.C.: Official Method of Analysis, 14 ed., As-

sociation of Official Analytical Chemist, Washington,
D.C. (1984).

. Deshpands, S.S., Sathe, S.K., Rangekar, P.D. and

Salunkne, D.K.: Functional properties of modified
black gram(phaseolus mungo L.)starch. J. Food Sci.
47: 1528 (1982).

. Medcal, D.G. and Gilles, K.A.: Wheat starch 1. com-

parison of physiological properites. Cereal Chem. 42:
558 (1965).

. Schoch, T.J. and Maywald, E.C.: Preparation and pro-

perties of various legume starches. Cereal Chem. 45:
564 (1968).

. Schoch, T.J.: Methods on carbohydrate Chem. A-

cademic Press 4: 61 (1964).

BT Uk GR wEB B AT O

714 &3] A] 14: 149 (1976).

- olle], AR, o]d<r: AA wel Mk & wlax

3}, A E3131 5] %] 15: 379 (1983).

e dE st Ay, AFEshlL pp. 89-92
(1989).

A, dzol: 9] Ao W o3, 35
AR A A AT A1 R R xE o8
A, #4 L A BA A7 gexe]aheEn
12: 60 (1996).

A3, dzol: kEl9 g E o]FA, A5
A 7AN B AT Al 2 B bz el Q] o] 53t
A4, F54 2 7AM B4 A7 ez aets)A
12: 166 (1996).

DA, dzol: ¥ s wE o33, Ae
A" 7AM BA A7 Al 3 1 AR e o3
Y, FeA 2 7N BA A S xe|aheksA|
12: 320 (1996).

A 84 AE B4 A3 941, pp. 129-130 (1983).

Turner, E'W., Paynter, W.D., Montie, E.J., Bessert, M.
W., Struck, G.M. and Olson, F.C.: Use of the 2-
thiobarbituric acid reagent to measure rancidity in fro-
zen pork. Food Technol. 8: 826 (1954).

A% AF2] 715347 35 FHAE WEAL pp. 167-
173 (1975).

24 EAAEEA. @x1E84), pp. 288-305
(1992).

2735 AL e} Aeg e o3y &
Aol A Al AL &9 = (1984).
Al MEFRA . AFETAE p. 211 (1982).
2hgv): ofzte] zel gl AAbel] A7 SHdoixt
oHEha RpAbEh = (1991).

(199611 109 19 %)

grEze|viets A A 129 A 4 5(1996)



