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EnWAe] A Aol BF AT

<8 9>

Asze AA2E TR AP (GI8)F nExe oAeAE FH3 JAzRA
(G604)& ol&3td FawAlY AZY AF ERE Hrrsdoh TawAe 2222T)#
BAAZAT)SE Yro] AASEA FH24e, pH ¥sl, M=QL7), PPO &4, &3}
Ak e 23R LAY RS 79 AH T Fo| 63% A Ao
1}, G108 G604T2 27t 3.0%, 32% 743Gt pHE AL dzFdAs A% 3
dA FA3] ZrEort 7dAE ZA AEsATh wEe] G108z G604 M E pH W3}
7t 39744 W37t flvirh 7del e A g Lake A2AA 3dd dlRFo] 4649 6t
H, G108%} G604 74 2+t 76.1, 76.6°)UTt WHAAF Al hETe FFHL 7R
Zadl7] AEbste /Ul E 39.0%7HA Aoy, GI08F GE04T A 42974 Z
Z} 31%, 3.0% ZAasEo. g2+ pHe A% 219744 A Zasitrt 71807 A3
ste] A 3BdAE A Aestgrt. 9w GI08H G604TANME A 429714 pH
s A9 dojuA] ekttt ¥AAF A dEF Lie 49 A F & Zog 9Wo
AAR, Gl8ZH GE04T2 4297HA] ¥E AR goith PPO 84 gz FdME
4LBEHE 34 F7H9oY Gl8T G604 BF A 429712 AY Z7hsbx &)
T f8 oot FFE PEFAAME IA ZagoUd NAXNBFANE 1 24 e
o] ZA AA=HAT o] ARZ BaWAle AF A JAXNFLE WA TES JA
Foz WA AFEE AFANZE F dSS & F IR AL2AF A Q2T 198
H ZtF £33 37l dojve Wi, 71AX AL 397tA] WEsh dojuA ggte
o, YFAAZ AoE dzFe] 3¢AFH 2 Ay dojued, /AXNSARL 14U
A EF 2 MU QeS¢ F AN

Study on the Prolongation of Shelf-life of Qak
Mushroom(Lentinus edodes)

Chul, Park - Hee-Jin, Yun - Wan-Chul, Shin - Suck-Young, Choe

_31_



2 M- g8 AL - A4

Department of Food and Nutrition, College of Human Ecology, University of Ulsan

<Abstract>

The prolongation of shelf-life of oak mushroom(Lentinus edodes) using low oxygen
concentration(G108) and high carbon dioxide concentration(G604) was evaluated. The
weight loss, pH change, colour(L value), PPO activities and free amino acid contents were
measured during 7 days at 22°C or during 42 days at 4C storage. During 22°C storage the
weight loss rate of control was 6.3% at 7 days, but that of G108 and G604 were 3.0% and
32% at 7 days respectively. The pH of control was decreased at 3 days, but increased
thereafter. However the pH of G108 and G604 were not changed during 3 days and were
decreased thereafter. The colour (L value) of control was 464 at 3 days, but that of G108
and G604 were 76.1, 76.6 during 7 days respectively. During 4C storage the weigh loss
rate of control was 39.0% at 35 days, but that of GI08 and G604 were little changed
during 42 days. The pH of control was decreased at 21 days, but increased after 35 days.
The pH of G108 and G604 were not changed during 42 days. The colour (L value) of
control was highly decreased at 14 days, but that of G108 and G604 were little changed
during 42 days. Also, PPO activities of control were continually increased from 14 days,
that of G108 and G604 however were little changed during 42 days. The contents of free
amino acids of control were decreased continuously, but their decreasing rate was delayed
in the groups of modified atmosphere packaging. These results suggested that the
shelf-life of oak mushroom was prolonged by inhibiting the respiration of that using the
modified atmosphere packaging. During 22°C storage the qualities of control were not
changed at 1 days, but that of G108 and G604 were not changed during 3 days. Also
during 4C storage the qualities of control were not changed at 3 days, but that of G108
and G604 were not changed during 14 days.

I A &

BN (Lentinus edodes)E FATF =etg]d WAL F& FolI(Tricholomataceae)
Fugoz EH39 uta 7|7t S5 AFoith £ ofv|ll VA FE& ®ol i3t
I 9o lentinanol 2% 3t & I (Minato, 1999)9F S AL 5 4F szES
M BBl FiHO SlojA 8% olvs ARSI FLZME ZA ZFE w1 Ut
a8y, FIWAL e g SR U, te HHE vE SEFRFE % FAFE
o] wa] APy W&o 58 F A=Y X7 o2y FA A3E st Ut =
AN, B Al AFA A e o]irgletd FE dFTol 18%7A =€ x, A ¥ 59
T 2%6%2 Mo AAVCHIUA, 1992) Biaxo] otk wely FawAe A$ AED
WAL AgAo] gotd WA AXEE dFAxY AdAxYuE Hxe F {KFE=L Atk
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FasRe Agd dF v A+ 3
& & ‘33t
% g3o
WA AHGormley 5, 1975, Burton &,
1987), MAP (Kader %, 1989; Barron %, 2001), controlled atmosphere packaging(CA)
(Lopez-Briones %, 1992), sorbitol A2](Roy %, 1995), CaCl; &< A2 (Miklus 5 1996) &
HA AATE FA57] AT GAFHA AU AYgHL YHESE F, 1998 Roy T,
1995). 7] A X 8 ¥ = (modified atmosphere packaging; MAP)& ¥t di7|Ae]e] F7] =4+
2 J1AE AFste 383 BE RFa FA UAEY AFE AAATE $Hoth
o] WM& NFEAF AFY) FHojuyn 53] 2x o] JMEER HE 7MY 2 AME AF
A Fo] vz g Bu Jrh MAPE 9 ZIAY 2§ ZIAE AEsted O
COz, NoB FE AME8IH, 712 242 2F9 e T/ wet 2@ ok(Saltveit 7,
2003). WAL AL AHAME ZFEC FoE WA R AP FolEH, &
tyrosinase &A4<& A&A7IZL &FAF browninge]l EETE T 2% wHY AAE
Clostridium botulinum® Staphylococcus aureus 59 A& A4g ATty 4HA A
tH(Herr, 1991; Martin =, 1996).

B dFe 2L JAXNGEPES o] &5t TawAe $FS AdAA A4
ZAst7] Yotk FuA L AEEY ALE FHF 7IA(GI08)%} o]itst e At b
" 71A(G604) 2 X138 HDPE 003 mm 9H59% FE S 474 79 2 4247
T) € ¥AUT) AZHEA FFL42E, pH, 4%, PPO 84 2 Fg ofrlxit
< XA

1 ox
2
Lo
Ir
3 1o
Mo

-

S
=

2ok

il
x

§

J

(22

o o O

ﬂf‘.(_'. m&«
ol

o A= 2 ¥4y

AN EF TN FFEA 6430 A AEANT MRS AL
719 Aoz Adste 5~6714 Bt ALgSg e AL dojHE
E &AM FF3= HDPE 003mm 953 HE& A3t

HEFL 2T, EF7IA GI08(CO2 : Oz ¢ Nz = 10 : 2 : 88), G604(COz : Oz : Nz =

60 : 0 : 40 Yz, ERVAE B AH7EA(EAE, )M 2AE HAE AR

. EPINA FYLE AFERNCNNHAEAR, FF)E o] &3t 3023% WFIHE UE
& B F EF/AE 1023 FL A

3
MAe A% F 5% 222 AF AA A FF AF APV A T FF

EaHAS vHsld 2 33 GAEe A8E2 A3 pH meter(Orion 420A, Korea)
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5. A% %34
FEawAle MxE= MEA(Color Reader CR-10 Minolta Co. Japan)Z EIXIWA Y zt&
7% g 33 vHE FAso WagE Ve

6. PPO(Polyphenoloxidase)2] &4

Polyphenoloxidase(PPO)2] #A& F3dl 5(1995)9 H-& &3t o3 o] &3
gt A dA el acetone solution (10 m)& Wol AW F AHAE 33}
RAL 1 g #Hole =335 Al 0.1 M potassium phosphate 9389 (pH 6.5) 10
m-& 7tsled 4TolA 24 F¢ 23T 28 ¥ 94Fe(4,400 x g, 40 min)TF
¥ A5de 2EANE HHeh 2AAY 02 meol 01 M catechole] ¥f% 01 M
potassium phosphate €389 28 mE 718t 35CoA 583 w22 F 420 nmolA
EA=E AN} BA 1 unite 1 min F 0018 F7HANIIE L FoR YERIS
t}. (1 unit= Aabsorbance 0.01/min/mé)

7. relopvl it AF

HA Fo fFotrjitel 3L HPLC (HP series 1100, US)E ol 839 &334
th 52 Az FuA 05 gol FFHF 10 Mg Wol 108 T¢ E50] T3 YA, AR
2(4500 x g, 1 hr)ste] A& 3 meo] TCA (25%) 3 m-& ¥ol 1A T BAF og o
Al A8 (4500 x g, 1 hr)sted &) (3 ml)ol ethyl etherg 7}3te] & EEo] +%& A
Astn F F 50CAA #AUEZHFAA Na-citrate €5Y9(pEH 22) 5 Mg ¥o 02 mm
membrane filter2 33l ct oo 10 W& B2 A7) ¥ methanol : 02 N sodium acetate
: triethylamine (2 : 2 : 1 v/v)& #& &9 10 & F718le Az HEY. AZF F methanol :
water : triethylamine : PITC = 7 : 1 : 1 : 1 £3XF 10 uf H71ate] Ar2olA 2087 A X
¥ 7A=3%}9] methanol 30 w8 F7H F wntsty A AxzAct Ax F 34 (part no
WAT 088119 Water. Co, U.S.) 100 pofl &3¢ & 10 W& 3t HPLCE &4t &
A Y& Pico-tag (Waters. Co, US)E A&l ch Y =& 3HBTAA ZAsAT 90%
buffer A, 10% buffer BE 1 mé/min, detector= UV detector(254 nm), injection volume 10
PA-RE 2 o e he

8. EAIA=
AYHolEHe AT + FFAAE YU FAEA S Student’s t-testR2 & o™
FI4L B% Aoz HEFA.

oI 4 9@ ug

1. 3% #&&9 ¥g
HAFE A% o FF522 AT g9 ¥y =& 23 A3 dofu FF M
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E 4ol Fa% Pt Hn gk d2EH E71A
G108%} G604w& A2(2270)% ¥7FUT) AZsAA #AsAct TuwAe] Ao
3 & A F%E 29 13 20 Y=Ee A% 3L F

B % 2 9% wrsEe 2a S 94 Rolvhady
& A% F BuAY 25 o

2
Lo
of
o
22
ok
o
rlo
§]

29 2o H2AFA

[<]
AAMA® LA GI08F GE0AE A7 6FAAA FFFaI A dojux] gt
AL AZ F 5% gas g /Med 2% Zigdt &4 o)YdE 202 A%
@ WY E=x AP W wE AErH stEd JER A [ Edho o
oA Qo] Ha i £, 1992). 2t} oleld wAle] 2% page w4y
59 7, AAFAE, olAges: ERESE FABA dvhn A Y (Barron 5,
2001; FFE 5, 2001). ERBAY 2T LAY YAALL vas B o PFA

, 1 o

A TYRAA FFEATE ZA dojuA e AL £} 3 Aol Mixe E£AF A
A4 v M T2% 24 F Sl | -
(Beaudry, 1992).

100
I S
=5 954 i\\
8 i
»
»
O 90
% —m— Control
® 85 —~0— G108
4 —A— G604
; G60
80 T L] ] T T ] T T

0o 1 2 3 4 5 6 7
Storage period (days)

<3¥ 1> Changes in weight loss of oak mushrooms stored at 22°TC. Each data point
represents the mean * S.D. of triplicate determinations.
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100 [ §: & 3 'y N N
\{ L 3
90 \
9 i
< 80 \
3 —8— Control
0 —0— G108
- 704
- —A— G604
£
£, .
[
; 50 1
40 T 1 T T ) L) T

0 7 14 21 28 35 42
Storage period (days)

<Y 2> Changes in weight loss of oak mushrooms stored at 4C. Each data point
represents the mean + S.D. of triplicate determinations.

2. pH 93}

FawAe A& 22C)Me AR/ F ¥Ae pH ¥3E 19 3% 2ok 2YdA
BEulel go], gR2FL pHrt 3Y ¥ 3238 doAust g 2837t RE B F YA
gt 71N EAFME pHY #WEsk A9 ot 39 FRE ¢ Fojx: AL
& 4 AUk WA AU F WM pHe WEte 19 49 2o I8N BE
Hle} o] iE T ALARe] AS$HY pHrt "ol Al Lei7te A%E RAF
Atk &, WANRZE pHY Wert 214940 462704 o)At oA &t 1
U4 WgAA Al 2 7)) AAEE B 5 o ZAXNE TRY BAdMNE 4297 pH
o] Wizt Ao gojux gtk AAMAH EAFNA pHIt FAHE AL ANE §A
&3 BL o|ABTVAY Pgoz AR T, GI08FH G6047t FAMYE BHE Bole A
e 2 AR §A &g 710§ Ao AR
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FEadAe Ay ddd #F 47 7

9+
—m— Control
—0— G108
81 —s—Geos4
7 N
T 6 \{§\
Q |
5 | \
1 2
44
3 ] 1 ¥ T T H T T

4] 1 2 3 4 5 6 7
Storage period (days)

<213 3> Changes in pH of oak mushroom stored at 22T. Each data point
represents the mean * S.D. of triplicate determinations.

o4 —m=— Control

—0— G108
—2— G604 J\}

3 1 T T T T T
0 7 14 21 28 35 42

Storage period (days)

<71 4> Changes in pH of oak mushrooms stored at 4TC. Each data point
represents the mean t S.D. of triplicate determinations.

3. Axe w3

2g AANE 713 FLF 29 F9 sue Aot AR F mxawMe
Az W3l Ase 09 59 2k A6 Mo MEE By dzFe Litel F43 "ol
AA 39 AxdE Lito] 46424 JEozA 7N} ¢lg WE AFAT A £AE
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dAe Gl08Tel Litel 76.1, GE04T ] Lakol 76622 ME W37t A dojypA] &gt
¥ 62 4293 WAAZAC) T BN MELR) WA3HE UElhd Aoy IHA
B wpeh o] tiE2T 7TYHE Lkl GojA7] Azsitizl 149 ol FEHe A7t 24
gojAl et whaj ZIANE ETFTAME 2Ud7AE Az Wit AL YA

—8— Control
90 - —0— G108
—A— G604
\
O 70 4 *
™
b 4
o 601
3
] ]
? 50
- 404 \.
304

Storage period (days)

<29 5> Changes in L-value of oak mushroom stored at 22C. Each data point
represents the mean + S.D. of triplicate determinations.

100
90 ; .-_15:0\\\_ .
— §/ \ 9
gl | %f::%
® 70+
0
= 60+ —u— Control
© —0— G108
50 4
> —a— G604
1 40-
-
30 4
\l
20 1 \l—i
104

T T T T

0 7 14 21 28 35 42
Storage perlod (days)

<22% 6> Changes in L-Value of oak mushrooms stored at 4. Each data point
represents the mean t S.D. of triplicate determinations.
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4. Polyphenoloxidase (PPO) &4 ¢] 83}

EIHALE 78 3 F2F 3548 € 33347 97 2usst dojde wat
o] XA Hi, 78 L /5 F WA AVle AHE Bl ZEe 2AF T
S ¥AY w3 ATZET @4 dojurnz zhde] AyA BAlL “7‘“’] LA
R AR £FFE YeEFHBurton, 1993). Polyphenol 33E-S wWAle] 7
A% =] polyphenol oxidase(EC 1. 10. 3. 1 : PPO)d| 93] zt¥isto 31/“-4
A4S vA g AZL polyphenoli & #43H1 313, polyphenold = %0}
sto] syl A9 F7] Fol =& HAS ), phenolXd 3EE0| polyphenoloxidase(PPO) <]
Zgo2 ol dojdth Polyphenol oxidase® catechol EE catechol &S So] 27
9 Aol oA quinone EE quinone FEAZ AIEE wLL A o]E
=¥ quinone ¥ quinone F+EAEREH Wad MaSo] FYHE FHL FLrg A
o (R E, 1998).

O™ 72 EadAY WAAFAC) F PPO 849 W3 E Ued Agolg. PPO TA
< WA A w2 Ao o7t glo] FolHAe AWz 3
FHFo A FAsitn gEid g ud Ei’-b‘i’“-/] 4% PPO 848 FE58

=

A i o

ﬂd
_JOH
oéd, Wowg o (B

Bolt7h, WIS 4YRE Z ZTow “’“o}c"] 21°é°ﬂ‘“ HEzTL 9815 G108
103, G604 11.32.24 214l A= PPO ZAo] 9u] o] Aol Wu 359 Ads &
Ao o2k JAAE TFTAM PPO 40 JAHE /HO A Jang S(2002)
A7 Fl PPO 84 & Adiste 8o AH/E ddn F3437 5 dgor} %
THAY AHE FAEAZ AT AAA oo & :F A7t Yoo

160 4
—s— Control ——
1401 _o_Gios
1204 —O— G604

100 -
80 -
60 -

PPO activity

Storage period (days)

<% 7> Changes in PPO activity of oak mushrooms stored at 47T. Each data
point represents the mean * S.D. of triplicate determinations.
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5. f2 obuj:xite §eF W3 :

A4 5(1989) Eap|Ale) 2 B¢l glutamic acid, histidine, aspartic acid £2.2,
242 220 A= phenylalanine, glutamic acid, asparatic acid 0.2 o}w|At §&o] Apoj7}
otz Busged oMl @M% glutamic acid, histidine, aspartic acid €22 ol
gorth EawAle] WAXNA 3 aspartic acid, glutamic acid, glycine, histidine®] ¥ W3}
g ¥ 20] Yehith FolA BE A o] frEolv|eAtE AR & Fase F¥E
Bol3 glom YzFe VAXNE LA v & Foz Fasrh F, aspartic acid?
A9 He 303 mg/100 gold Hel AR 21¥o] A =TS 391 mg/l00 g8 EEE
ol G108F2 199 mg/100 g, GE04T < 22.1 mg/100 golith ul$- E7% dae 2T
oA glutamic acid® ¥ol MA7Izte] AFPel wet XN&Ho 2 Faste WA, 71AA
B} ¥R BFMNE A BI7RA A&Heg Frhgte el RawME AZ T @
W ek Wiy}l dojddn BuEel ded, A F wAEY WY £ RudAe zt
=zl AP WE Ao] aoez F&Hu, =g Y F WA AH T o &
F3Eo Ao e AUHQ vl §F F/ ¥R FSAHIER, 1989).

<E 1> Changes of free amino acids content of cak mushroom at 4C. (mg/100 g)

Free Storage period (days)

amino
acid 0 7 14 21 28 35 42

Asp 303 24 23913 21642 39113  0.70:03 10102 0.70:0.3
Glu 1166452 102.6+7.2 106.8t10.3 702451 64.8:85 18.7¢24 11.6+2.2
Control Gly 8.00+0.2 6.77+1 734121 225304  1.10£09 1.02:08 06104
His 96.0+13.1 97.1¢14.1 557+25 509+24 49.7+17.1 493+2.1 25540

Asp 303+32 232454 206146 199%42 209+25 194157 153423
Glu 116510 254521 186.2+14  177.3t9  180.0+21 182.1x10 21.249.0
G108 Gly 796122 492+15  3.33:19 349+09 3.89+16 3.16:21 2.70+09

His 96.0+5.0 926+122 5997+80 63.8+13.1 61.1+12.1 486455 35.7+11.1

Asp 30.3:4.2  26.2¢2.1 2322 22.1+34 206427 213346 16434

Glu 1165:29 254535 1712427 1807¢10.3 1817497 915:48 446435
G604 Gly 796121 806:32 116:45 10365 119:21 29714 287:34

His 960124 880+43 79627 71242 629423 492:32 239127

o4z o] FuMAL ALeH YFTLE o AFYH JA=E @A) A9
a7 F¥P4E, pH, A=), PPO A % olmlxdt ¥ W3 5& FHIAT 12
o AN s ¥ u, A& AFe F$ 2T ARIzie] 19 FEAd W), 7]
ANBEZE 3UAAA A3 A5FE & F AL, ¥ AFRe 35 d2To] 3BT
B EA W3y o uaE, JAANRTY A UIAA FA & Wt gleE @
gt AT AAE ol&3E GlBEH LFE o|ARFAE o]&3T GEMMTE
HZE B AL AP0l GI08To] GEMTHTH FE ¥ AHE BAFHRT ole HA
27} 23S A Ay A AAEEE 10~13%F FAsE Aol WMAF A%
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AZaFdrt Hojvttes 235 RRxIFFEH, 2 A7 NAASNA TG EAAA e
BA7AZEELS L3 TFEE F43E 9L w3 8AF ARYe] Hg 7
EIR2R=3
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