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Abstract

This study examined the effect of nitrogen(N,) gas packing and y-oryzanol treatment on the shelf life of
Yukwa(Korean traditional snack). Yukwa were stored with N, gas packing(AN), N, gas packing with y-
oryzanol treatment(ANA), and PE film packing with air(PE) for 20 days at 60°C. They were evaluated by
POV, AV, conjugated diene, hexanal, color and sensory characteristics. The POV, AV and conjugated diene
content increased abruptly in PE and AN, but increased slowly in ANA with prolonged storage. Higher
sensory scores for Yukwa were found in ANA as compared to those in PE and AN. Hexanal content,
yellowness and redness in AN were higher than those in ANA and PE. The moisture content, which is
supposed to be related with browning of Yukwa, was 3 times higher in AN than that in PE. Oxygen content
of each Yukwa pack, even in N, gas packing, increased remarkably as storage period increased because their
highly porous, fragile and syrup-coated structure resulted in incomplete degassing before N, ga. was flushed
into package. Consequently, N, gas packing was inefficient, but N, gas packing combined with
antioxidant(such as y-oryzanol) treatment was effective for the extension of shelf life of Yukwa.
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Table 1. Weight, volumn and proximate compositions of
Yukwa

Measure Value
Weight (g/each) 5.2+0.8
Volumn (cc/mL/each)"’ 24,1%3.1
Moisture 11.3£0.3

Composition Carbohydrate 73.1%1.1
(R,Z) Crude protein 1.210.1
Crude fat 15.3+0.6
Crude ash 0.2+0.0

"Measured by seed displacement.
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Fig. 1. Changes in peroxide value(A), acid value(B) and

conjugated diene(C) of Yukwa during storage at 60°C.

PE(Q-0): stored with PE film packing with air, AN(O-O):

stored with nitrogen gas packing. ANA(@-@): stored with

nitrogen gas packing and y-oryzanol treatment
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Table 2. Changes in hexanal of Yukwa during storage at
60

Storage period Hexanal (ppm)
(day) AN" ANA PE
0 ND’ ND ND
5 12.242.9 4.1+1.9 4.6x2.2
10 21.8+4.4 6.3+2.7 5.9+£1.2
5 30.115.6 12777 9.845.3
20 42.7+7.6 31.4194 29.018.1

DAN: stored with nitrogen gas packing, ANA: stored with
nitrogen gas packing and y-oryzanol treatment, PE: stored
with PE film packing with air

*Not detected

Table 3. Changes in color L, a and b values of Yukwa
during storage at 60°C
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Fig. 2. Changes in moisture content of Yukwa packaged
by different methods(For symbols, refer to Fig. 1).

Treatment (day) L" a
0 714436 08402  6.8f1.0 Table 4. Mean values” for sensory attributes of Yukwa
5 644143  -1.1302 102420 5 —
AN? 10 61.3+4.6  -1.0+04 114320 Characteristics “’330%‘5 reatment
15 612450 -0.740.5 122426 %a | Conwol AN" ANA  PE
20 57673 11220 154339 y. i
a C d
0 714536 08:02  68%10 S 1 s 5 30
) Overall 10 7.6* 47 4.2 2.6
5 642143  -1.0£03  104£16 veral s A o o
ANA 10 629439  -09t04 12.0£16 desirability io [ g-éb 37
15 657431 09103 122422 2 : 6 36 36
20 61.8+4.1  -0.610.5 144320 5 75 50° 57" 39
2 b C d
0 714436 0802  6.8£1.0 Appearance |0 7T 53 40 29
15 17 41 36 47
5 6124104 -1.1£04 10.2%15 N e 3 ag s
PE 10 615460 -1.0:05  10.2£17 2 : : 3
15 632452 -1.1104 103222 5 75 45 50" 34
20 64.9+45  -12404  10.3+2.1 10 740 36 40" 33
PL: 100 = white, 0 = black, a: - = green, + = red. b: - = blue Flavr 15 760 32 400 33
< THY = Whtle, 1= Dlack, @ - = greett o : 20 85 29° 37 32
+ = yellow
YSee Table 2. 5 7.5 52 58 28
T 10 740 52 43 23
exture 15 76° 43 38 29
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ash ek A7zl Soldel wWet TA wE A

20 7.5 3.2 4.1° 30

"Means of evaluated scores. Means within a column
followed by the same letters are not significantly different
(Duncan's multiple range test, p<0.001).

YControl : Yukwa were stored with N, gas packing at -20°C
immediately after preparation.

¥See Table 2.
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Fig. 3. Oxygen content in head space of Yukwa packs
with N, gas packing.
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Table 5. Oxygen content in Yukwa packs after N, gas
flushing depending on the degree of degassing

Degree of degassing Oxygen contents (%)
Strong"’ 3.330.89
Week ™! 0.330.08

"Degassed without consideration of the Yukwa-damage
"Degassed with consideration of the Yukwa-damage
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