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Quality Characteristics of Garaedduk with Lentinus edodes Powder
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Abstract

This research focused on investigating the effect of lentinus edodes on the Garaedduk by analyzing its quality characteristics.
Through this research, it could be verified whether this improved food has the potential to develop into a functional food. 5 pieces of
Garaedduk with 0, 2, 4, 6, and 8% of lentinus edodes powder were analyzed by water content, color, sensory, textural characteristics and
cooking characteristics right after the production and after one day. The five Garaedduk showed significant differences in water content
during storage period of 0 & 1 day. As the result of Hunter's color values, with the increase of lentinus edode during storage period of 0
& 1 day, lightness was significantly decreased and redness and yellowness were significantly increased . As the result of textural
analysis, hardness and chewiness showed significant increase and cohesiveness was significantly decreased in Garaedduk with the
increase of lentinus edodes. When the Garaedduk were preserved for one day, the hardness and chewiness of the Garaedduk with 2% of
lentinus edodes showed similar with the control. Cohesiveness showed significant decrease in all Garaedduk. The result of the sensory
evaluation showed increase in the color, aroma and taste with the increase of lentinus edodes. The 2% Garaedduk showed similar
hardness with the control. Garaedduk with lentinus edodes showed no difference in cohesiveness and adhesiveness with the control. The
overall acceptability was significantly increased with the increase of lentinus edodes while the Garaedduk with 6% of lentinus edodes
showed the highest overall acceptability. After one day of preservation, the Garaedduk with 4% lentinus edodes also showed the highest
overall acceptability. As the result of cooking properties, weight gain and volume were significantly increased with the increase of
lentinus edodes. The 2% Garaedduk particularly showed similar weight gain with the control. In turbidity of soup was significantly
increased with the increase of lentinus edodes. In Hunter's color values of soup, lightness was significantly decreased with the increase
of lentinus edodes. Redness and yellowness were significantly increased with the increase of lentinus edodes like Garaedduk.
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Table 1. Formulas for the Garaedduk with different level of
Lentinus edodes powder

Treatment(g)
0% 2% 4% 6% 8%
Rice power 1,000 980 960 940 920

Ingredient

Lentinus edodes

20 40 60 80
powder
Salt 5 5 5 5 5
Water 250 250 250 250 250
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Table 2, Measurement Conditions of texture analyzer

Item Condition
Sample size Dia. 10 mm, ht. 10mm
Probe 35mm dia. cylinder aluminum
Pre-speed 2.0mn/sec
Test-speed 1.0mm/sec
Post-speed 2.0mn/sec
Distance 20.0% Strain

o

A B AoJF force-distance curve Z5-E] 73 =(hardness),
d(adhesiveness), BH3(springiness), -&-5]d(cohesiveness),
A(chewiness) S ZAet o™ 7+ A8 Z 53] whE

she] Fgo Uehich

o

1=}
5
/}é}

/é]

% o

4) ESHIt

Zte g e] HEANE AES AFsE A 169 At
shal FE AolE Hrie 9»15:— THAR 59 A=
HoZ AAEHTE & 7+ A Brltie] EAO] AEE
574, HA 1402 39t A5+ 3 2 cm, Z29] 2 ecmE
A % G el D 1318 YAl Hol AXFH R,
AEE Hr7ls & B Qoke a1y thE A RE Hrs)
T2 3gn T2 EAo] IS nxE= HrlgrEe Al

b L S P}
3 Fe uh, 9det A S(hardness), AT AL

(cohesiveness), X0} F-2-d T (adhesiveness), ARHQ 7]&

=2 PSS

5) Za|Ale] EAM

7t E o] 28] EAS dolry] fste] Az 7HEE
A7 Ao A Wty LolA 1€7F RAsgor) &
74 2 em® HE 2 mm FAE Ho] AEE ARSI

) FASH

Lee JK 5(2011)°] WHS A7 sA3k] 71
g¥ ATt S/ 300 mLoll €L

& 5 B 2% gatilch Aztel Aol el 53
HhE Aol HEghe eI

A 27]'2*‘(%)2((—1—?/]—7‘-/] Az e FA) =
Aol FANx100

2 57+
7HE S 30 g¥ AFst] S/ 300 mLell ¥l 1%
B F AU Aol A 1R WAEt] H %W
=715 AAT T Eo] F vAdUEE ARESHA
S AAEATE 300 mL W22 EE ) 250 mL
A3 AN EE Yol 28 AF H3] F7}
Atk Z7+e] Aol tiste] 53] whE AA|
3t Y& Tk

3 STHE(%)=(ZB 5 -z Fa))/zd
o] F3)x100

(}) =&Y H=

7 & =% 5#%91 gE= 7HE S 30 ¢ AT
3l ZF5 300 mLoll ¥l 183F A F AU A
oA WZg & UV/Vis Spectrophotometer(Optizen 2120
UV+ HWZFA 2, A, )& ©]83t 675 nmollA] 578
g FEER YERglen 2E AL 53] dhEste] 3
e T

@) =&Y A=

7HE S 23 55| gEe 7Y S 30 ¢¥ AF
gto] SR/ 300 mLoll ¥l 183 8 F o] A
oA WEAg & B sjEUA Hol AR
(CR-200 Minolta Co. Ltd, Osaka, Japan)E ©]-83}] L(H
5), aBAE), b(ENE)E SAsAoH, 53] SHT &
H gk o2 YRR ojuf Abge 5 WAl Zhe
L=97.10, a= -0.02, b=1.82 At}

8 o 4p lo iy
2
J]?jv
_{)4 oL
rﬂlﬂl ]IE

o ol
o‘fl e
o
_o‘g

o

F
g\i

6) SAHXE|

2 Ao A= $AEAE 23] SAS Package
(Statistical Analysis System, version 10.0, SAS Institute Inc.,
USA)E ©]-&3}3th ANOVAS 2 A5t EumAlETde
HhFe Deldt JhelE 1 2ol g Uopmgrom, o3k
2ol 7t A= 78F 5% el A Duncan‘s multiple range
testS AAISIATE 7HAE A2 Fo A 1474 F 153t
o] Zpololl thgt FoJA HE2 At t- testE AABFA L
™, Pearson's correlation®l] 2]3le] Zt EAE 71| AFd-aA
S BAsth

m, ant o o3
R
7hel Azl AHSE 7RO SRR 32.44%3

Korean J. Food Cook. Sci. Vol. 30, No.1 (2014)



o, FUWAITR FREIHLS 6.51%0|tk EuH AL
T A7VEE 2kl Az vhE e EEFS Table

e o] RS 2ol 47.11%% 7P E9kal
FAuHAEE JA7HEo] S7hstel met frelFos yo}
=

e AL BYTHp<0.001). ©)= £uie A4 do
Buks Hr1sk 7w ] A (Lee HI 5 2009)2F A7
[e)

< idﬂfﬂ 7HeiE o] A74(Choi EH 2009) T A=
713 AH(Lee MIS} Kim JG 2007) 2 Y-S H713
H(Hwang SJQ]- Lim DH 2006)2] A3} YA|sl= 7

(

Fe Byt EIWA ANF F7b) me FEETol
SebIs W e ARl s a Bl A4 Y
o] Tha old] e o] e shA ghe wio

Table 3, Moisture Contents of Garaedauk with different level of Lentinus edodes powder with the storage period of O & 1day
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respectively

Sample storage day t-value

0 1

Rice power 32.44+0.10" -

Lentinus edodes powder 6.51+0.03 -
0% 47.1120.14° 45.43+0.31° 9.92™
2% 46.93+0.08b° 45.57+0.11° 20347
4% 46.69+0.09" 44.64+0.15° 2270
6% 46.50+0.09" 44.55+0.36" 10.66™
8% 45.99+0.45" 44.17+0.16" 7,72

F- Value 14277 33.737

" Values express as meantstd
2 p<0.001

Table 4, Hunter's color values of Garaeaduk with different level of Lentinus eaodes powder with the storage period of 0 & 1day

respectively
Hunter's Sample F value
color storage Lentinus edodes
scale day  Rice power powder 0% 2% 4% 6% 8%
L 0  97.97+0.09”  80.52+0.17  71.15:0.69” 62.47+037" 57.54+033° 54.06:030" 51.16+0.34" 1673.68
1 - - 70.25+123°  62.18+0.90°  55.68+0.32° 52.96+128°  49.11+0.72° 37559
t-value - - 1.42 0.66 9.21™" 1.86 5737
0 -0.18£0.01 1.94+0.05 -1.66£0.03*  1.31+0.59°  2.59+0.62°  3.68+0.70°  4.31+0.10°  5732.83"
‘ 1 - - -1.8240.03"  124+0.38°  2.79£0.63°  3.33+£0.09°  4.2+0.15° 3860.86
t-value 770" 1.85 5037 486" 5737
. 0  2.89+0.03  14.61+0.19  6.59+023"  10.92+0.17° 12.33+021° 13.58+0.18°  14.2+0.16° 126747
1 - - 6.42+032°  10.3120.19°  12.64+0.14°  13.5£028°  13.71+0.41°  572.85
t-value 0.96 518" 277 0.51 247

Y Values express as meanztstd

? The values with different superscripts in the row are significantly different(p<0.05).

D p<0.05, 7 ; p<0.01, 77 ; p<0.001
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Table 5, Textural characteristics of Garaeaaduk with different level of Lentinus edodes powder with the storage period of 0 & 1day

respectively
Lentinus edodes powder content(%
Characteristics storage & 8) F value
day 0 2 4 6 8
0 547.67£13.657"  569.94£19.38?  600.55+22.11° 846.44+25.19°  880.5542+49.63° 15073
H
ardness 1 5819.43£102.08°  6064.03+75.05°  6638.3+198.64°  9249.87+437.62°  9054.97+142.75° 26750
t-value -114.46™ -154.50"" -65.56 4287 -120.95
_ 0 707.23+12.25%  -671.45+37.22° 7247244975 -790.96+75.46"  -769.85+27.28" 553"
Adhesiveness . b . . be .
1 -238.66+28.21 -189.69+17.29 -69.13+115.53 71.19+37.21 -120.89+6.53 8.70
t-value 3414 26257 -11.65™ -19.13™ 51727
o 0 0.9+0.02 0.9+0.01 0.94+0.36 0.91+0.01 0.91% 0.01 1.04
Springiness
1 0.99+0.03 1.01+0.03 1.02+0.04 0.81+0.4 1.0+0.03 1.13
t-value 5017 624" -1.67 0.57 625"
_ 0 0.83£0.01° 0.82+0.01° 0.81+ 0.01° 0.79+0.01° 0.78+0.01° 30357
Cohesiveness d . b b . .
1 0.72+0.01 0.72+ 0.01 0.72+0.01 0.72+0.01 0.7120.01 31.20
t-value 29.05 35.62° 48.62"" 1438 20307
Chewi 0 413.36+11.48" 424.1949.81" 443.15422.45° 607.96+17.62° 649.28+22.93  199.84""
SWINness ; . ok
1 4100.73+80.67°  4237.75116.11°  4682.66+101.18°  6435.79+420.32°  6215.12+101.95° 142.03
t-value -101.2™ 7318 9146 -30.98™ -119.10™

" Values express as meanztstd

* The values with different superscripts in the row are significantly different(p<0.05).
" p<001, "

7, p<0.05,

; p<0.001
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Table 6, Correlation coefficients between textural characteristics of Garaedauk with different level of Lentinus edodes powder with

the storage period of 0 & 1day respectively

Storage day Characteristics Hardness Adhesiveness Springiness Cohesiveness Chewiness
Hardness 1.00 -0.62""" 0.16 -0.89™" 098"
Adhesiveness 1.00 0.28 064" 064"
0 Springiness 1.00 0.03 0.18
Cohesiveness 1.00 086
Chewiness 1.00
Hardness 1.00 0.44" -0.27 -0.61" 097"
Adhesiveness 1.00 -0.18 -0.53" 0.54"
1 Springiness 1.00 -0.05 -0.30
Cohesiveness 1.00 063"
Chewiness 1.00
D p<0.05, 7 p<0.01, T ; p<0.001
Al E e 2ste] 2] A 304 Al 13 (2014)
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Table 7, Sensory evaluation scores of Garaeaduk with different level of Lentinus edodes powder with the storage period of O

& 1day respectively

Lentinus edodes powder content(%o)

Sensory Properties Storage day i > 7 : . F value
Color 0 1.63+0.79"" 2.63+0.71% 3.41£0.71° 3.44+0.70° 4.50+0.76° 68.56"
1 1.59+0.86" 2.59+0.84° 3.1940.78° 3.91+0.69° 4.50+0.76° 71417
t-value 0.15 0.16 1.33 276" 0
Ao 0 1.310.64° 2.31£1.09° 3.31£1.09° 3.5620.91° 3.66+1.20° 31.637"
1 1.38+0.61° 2.50+0.98° 3.13+0.79° 3.410.83° 3.91+0.96" 4226™
t-value 0.4 -0.72 0.79 0.71 -0.92
Taste 0 1.72+0.81° 2.72+0.99° 3.28+1.02° 3.38+0.83° 4.00+0.95° 2442
1 1.66+0.83° 2.69+0.86° 3.28+0.92° 3.44+1.05° 3.97+1.00° 28.50""
t-value 0.3 0.13 0 -0.26 0.13
Hardnoss 0 2.97:|:O.93' 3.03£0.93 2.69i1.oq 3.16£0.95 3.22j:1.12b 1.39**
1 3.13+1.01° 3.19+0.86° 3.1620.85° 3.91+0.89° 3.56+0.84 4.65
t-value 0.6 -0.69 2.03" 325" -1.38
Cohesivencss 0 3.3440.90 3.38+1.04 3.41£1.07 3.56:0.88 3.28+1.11 0.35
1 3.0040.71 3.03+1.18 3.00+0.95 2.88+0.87 2.50+0.95 1.71
t-value 1.69 1.23 1.58 315" 297"
Adhesivencss 0 3.28+0.92 3.03+1.00 3.00+0.98 3.28+0.96 3.19+0.87 0.64
1 2.7240.89 2.50+0.67 2.78+0.66 2.66+0.83 2.59+0.86 0.61
t-value 248" 2.49 1.04 279" 2.68"
Overall 0 2.78+0.71° 3.28+0.63" 3.47+0.81b° 3.7240.85° 3.38+1.01% 579"
acceptability 1 2.97+0.65" 3.53+0.62° 3.630.75° 3.22+0.87% 3.38+1.07% 332
t-value -1.11 -1.59 0.8 232 0

1
) Values express as meanzstd

? The values with different superscripts in the row are significantly different (p<0.05)

"L p<0.05, " ; p<0.01, ™" ; p<0.001

d
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Table 8, Correlation coefficients between sensory characteristics and textural characteristics of Garaeaauk with different level of
Lentinus eaodes powder with the storage period of 0 & 1day respectively

sensory textural

S Cotor avoma Tt Haness S AQENE WL naness Qe Sl Colve Clon
Color 1.00 0.657" 0.64™  0.05 0.14 0.01 0317 075" -035 -015 -072" 075
Aroma 100 0.62°  0.00 0.14 0.01 033" 054" 062" -004 -050" 057
Taste .00 0.01 020" 0.00 027" 069" -028 001 -0717" 065
o sens_ Hardness 1.00 0.09  0.03 -0.08 0.23 020 001  -0.08 0.0
OrY  Cohesiveness .00 0217 0.19" 0.21 025 005  -007 0.8
Adhesiveness 1.00 0.07 0.26 007  -002  -0.08 0.0
aci;:ﬁﬂity 1.00 041° 015 -015 -020 040
Color 1.00 0.72"" 071 015 -003  0.03 0.11 074" 044" -016 -0827" 0727
Aroma 1.00 0717 018 007  -0.02 0.15 056" 058" 021 -069 060"
Taste 1.00 017" 0197  -0.05 0.23" 0.42" 025  -024 -058" 040
sens  Hardness 1.00 002  -0.05 -0.08 0.24 035  -000  -0.09 0.9
OrY  Cohesiveness 1.00 015 0.22" 0557 012 017 022 -0.56"
Adhesiveness 1.00 0.11 012 -009 010 -022 -0.13
accz;zgﬂity 1.00 047" 016 027 013 041

Dt p<0.05, 7 p<0.01, T p<0.001

2 Mo thste] gk Fegh plo] e ko] AuA
(p<0.001)E EHolW, HAx Al o] A (p<0.05)=
Btk $3A8L Alx 3YH A E XlOPT—}XéC
2 ARkl 7s ot ko] FAAAE RAFAA, A
HEAQl 7S50 tHo}Oﬂt T3 gt SRl A A
o2 Z83 AL T YA
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Y A5H 54 A Fg uhe 244 A4 A=
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Table 9, Cooking characteristic of Garaedduk with different level of Lentinus edodes powder

. . Lentinus edodes powder content(%) F value
Cooking characteristic
0 2 4 6 8
Weight gain(%) 6.49+0.78° 6.60+0.31° 6.95+0.58" 7.8040.23° 8.30+0.00° 68.73""
Volume increase(%) -7.00+1.15% 8.50+1.00° 9.00+1.15° 9.50+1.00 10.00+0.00" 5.68"
Turbidity of soup 0.44+0.05" 0.47+0.08" 0.53+0.11% 0.55+0.02" 0.69£0.03¢ 8.18"
(O.D. at 675nm)
L 93.58+0.15° 86.94+1.01¢ 86.20+0.40° 85.33+0.62° 82.84+0.72° 189.79"
H ! 1 kkok
ur:fer;):; or -0.15+0.13" 0.06:+0.04° 0.11+0.01° 0.15+0.02" 0.2040.00° 24.56
b 2.43+0.29" 3.65+0.21° 3.95+0.27° 4.7140.24° 5.44+0.29° 95.07""

" Values express as meanztstd

* The values with different superscripts in the row are significantly different(p<0.05).

DT p<0.05, " ; p<0.01, ™" ; p<0.001

ok FIHAELS A SESAHEE dolry] 93t AA|
g 29 FEY AEA HEL)E txao] 93.58 ©]
H, 8% FIHAIES HUKE JHE FE0] 82.84%
FaWAETe] HUbgFo] FUkeHA oo ® ThAast
ATHP<0.001). A E(a)e} FAE(b)E vl vl &
IHAZFRE 7S 7 e ZE 3 g5ollA fejH e
2 Z7V8he AoE YERGTHp<0.001). °]= ZFeE oA
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ol
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o] FHAFFAIL 4%, 6%} 8%E A7 7hE S
aol7} flE Ao YERTH(p<0.001).
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