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Effect of Gamma Irradiation on the Softening of Dried
Fernbrake at Different Moist-Heating Conditions
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Abstract

Effect of gamma irradiation on the softening of dried fernbrake at different moist-heating conditions was
investigated. Dried fernbrake packaged in controlled atmosphere (CO: 25%, N2 75%) was irradiated up to 7
kGy with 7 -ray. Hardness of dried fernbrake was significantly decreased at the irradiation dose of above
5 kGy. Hardness of cooked fernbrake was significantly decreased with increasing irradiation dose level as
well as heating temperature and time. DTs value (The heating time required to reach the 50% reduction of
hardness) for irradiated fernbrake was shortened according to dose level as well as heating temperature and
heating time: DTs value of control: 23 min, 5 or 7 kGy: 2.2~5.0 min at 60°C. Also, the activation energy for
softening of irradiated fernbrake (1.85-~1.88 kcal/mole for 5~7 kGy) decreased compared to control (4.30
kcal/mole). Moisture content, swelling and rehydration rate of gamma irradiated fernbrake during moist heating
increased according to the irradiation doses. Sensory results showed that scores of off-flavor and odor in
irradiated fernbrake upto 7 kGy were not significantly different from control. Based on these results, gamma
irradiation was effective for the reduction of cooking time and the activation energy for softening of dried

fernbrake with increasing dose levels.
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HoAg o] A8 Auale] e oA 22 FeAbE A Ao
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Zapd =AL

AgE= 7ok Z2ARE 98te] 110 g2 nylon film

(Sunkyung Co. Ltd., Seoul, Korea) £&A & o] & E£37}~
2 8 £4H(COp 25%, Ny 75%)38}ed 7HubAd-& 2AFs)gi e}, 7
nl F A= Co-60 ZHubAd ZAF A1 (Point source, AECL,
IR-79, Nordion International Co. Ltd., Owatta, ON, Ca-
nada)$ o]-4-3te] Aol A A2 5 kGy ] =82 27
0,3,5 7kGy¥] & F+A%E =5 stolon oAl
&2lL- alanine dosimeter(Bruker Instrument, Rheinstetten,
Germany)& AH&-3H9 1 & 54 %2 £3= +0.2kGyo]

gleh old) ZAM 2E& 10+05°CelHiet.
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ZA AL (100 g)9F Fe2] 10 9] FHTE
o] @ 7 3-&4F(MCH-011D, Monotech, Korea)ol| 4] &2
2] (60, 80, 100°C)& =30 ] A13F H(0, 3, 10, 15,
20, 30, 60 =¥ 12042 9 Fa|slgivh 7ka 28] Al e
7+4t =771 (Dong Yang Science, Korea)E A-g-8}o] 0, 3,
5w 72 g sl vl A A7 shd o] Ed aiate] =
ol 3 7 ok Al A 1082 E71E W F A
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sl= M (rehydration test)
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J|1AI™ == 2 (texture)

At 8} 71 A A A FEA L Texture analyser(TA XT2,
Micro Stable System, England)S AH-&-3ted 23] 4210
2 HAAS 1 doiRe F-A] FAHoRREH Ax
(hardness) S 24 3kg1 001, 108] w8 24 3 J 72 & 7
Absladrt. A mAtel o} o Fe]Fo] At el i she] 2a)
ABk(3, 5, 7 kGy), =X(60, 80, 100, 120°C), Z&] A1 7K, 3,
10, 15, 20, 30%)&A ol et 71 A A 223H-E A48

2} AwAlels] dshe 105

Table 1. Condition of texture analyser for texture profile
analysis of fernbrake

Probe $3 mm
Force threshold 20 g
Distance threshold 0.5 mm
Contact area 7.07 mm®
Contact force 5g

Pre test speed 5 mm/s
Post test speed 5 mm/s
Test speed 5 mm/s
Strain 70%
Time 0.5 sec
Trigger type Auto @ 5 g

Texture analyserd] &4 2718 dln| A& -& Esl] Al
o Table 13} #t},

HsAAl

£ 28 (80°C, 30T ZAE 9 #AFHIE $sl
ol atn Al Fogokelal ekl o wAE 10
wHe] HreU-S 15Ye 33] 93 341744 2047t B
7holl gk 7] x4, 409 AA R A, Al G A}, 2po] A
AL g 1A BAHIL 5 7| 2 A S FEAZ F B
F7HS AA skt Fr1EE o) F, mAake] WA, 3Ate
b Azl tisle] 04 Ar oz 7w 548 Hrlaigich

EAIXz|

aabe) ] E2lA, #A5Ad EAA = ANOVAE o] &3l
5% §-2]4~F ol A4 Duncan’s multiple range testell 2|5 zt
AlZ7Ee] {oAQl 2ol EF AFdH o (10), BE ARE
SPSS Package® o]&3l> EA Aot

Aot 3 oz
HARM ZARMERO) 2 HADAIR| 2] HE
vhAlAl -8 24 A qiabe] 2] 74 =8 Texture analyserel]
o)t 238k A= Fig. 19 Zoh, AP - 7 kGy7HA|
1,800
a
1,500 | [ a
5 1.200
2
¢ g00 + b
T
©
T 600 +
300 F
0 .

Irradiation dose (kGy)

Fig. 1. Hardness of gamma irradiated fernbrake at different

dose levels. .

*PValues in the same letters are not significantly different at
a =0.05.



106 ez} - o] 5 -

2 AZA 26l 545 W9 RellM A8kt 2T
& 757} 1,239 go & wi-% debabel om, 3 kGy AR
A 1800 Heating at 60°C
b
a Ocontrol 0 3kGy
1,500 I @5kGy mT7kGy
1,200
2
&
& 900
L=
2.
S - 600
300
o UL
0 3 10 15 20 30
Soaking time (min)
B 1,800 Heating at 80°C
a Ocontrol 013kGy
1,500 »Iab @5kGy  E7kGy
1,200
G
[
& 900
oy
2
3]
T 800
300
0
0 3 10 15 20 30
Heating time (min)
C 1,800 - Heating at 100°C
1,500 O control O 3kGy
B5kGy B 7kGy
~ 1,200
=
W
& %00 t
[ =
2
£ 600
ab
300 a 27py
0 5 L %
0 3 10 15 20 30
Soaking time (min)
D 1,800 Heating at 120°C
CIcontrol  [13kGy
500 B5kGy BTGy
@ 1,200
[
[%]
2 900 ¢!+
s
=
I 600
300 |
0 .

Soaking time (min)

Fig. 2. Changes in hardness of gamma irradiated fernbrake

during moist-heating at 60, 80, 100 and 120°C.

*“Values in the same heating time with the same letters are not
significantly different at « =0.05.
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Table 2. DTs" value of gamma irradiated fernbrake at
different moist-heating condition (min)

Temperature (°C)

Dose (kGy)

60 30 100 120
0 227 139 9.0 2.0
3 196 10.0 6.1 1.4
5 4.83 3.8 2.0 05
7 221 0.96 1.0 0.1

YD s The heating time required to reach the 50% reduction
of hardness.



oy

o
=

Z2

=

)

Table 3. Activation energy for softening of gamma irra-
diated fernbrake

Irradiation dose (kGy)

Ea (kcal/mole)

0 4.30
3 3.87
5 1.88
7 1.85
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Fig. 3. Changes in moisture content of gamma irradiated
fernbrake during moist-heating at 80°C.
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Fig. 4. Changes in rehydration rates of gamma irradi-
ated fernbrake during moist-heating at 80°C.
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Fig. 5. Changes in swelling of gamma irradiated fern-
brake during moist-heating at 80°C.
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Table 4. Mean scores of sensory evaluation of moist-heated
fernbrake at 80°C for 30 min

é(x;rsz;dl(e:(té); ) Flavor” Off-flavor Taste Hardness
0 6.2XSZJ 28\'S 62\5 5.9;13)
3 6.4 3.0 6.3 57"
5) 5.7 23 6.0 45"
7 5.6 2.8 6.5 4.9°

l)Sensory attributes of fernbrake were evaluated with 9-point
scale (1 very weak, 9: very strong).

“Not significant at p<0.05.

¥Same superscript letters in the same column are not sig—
nificantly different at « =0.05.
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