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Abstract

Changes in quality of mushroom during storage are severe problem that reduce the shelf life of harvested mushrooms.
This study investigates the effect of oriental melon peel extracts on maintenance of the quality of mushrooms (Agaricus
bisporus). Mushrooms were dipped in solutions (distilled water, DW; 0.1% oriental melon peel extract, OMP; 0.1%
ascorbic acid, AA; and OMP+AA) for 3 minutes. After the dipped mushrooms were air-dried at room temperature,
they were packaged in a polypropylene (PP) films and stored at 4°C and 15°C. The changes in the quality of
mushrooms were measured in terms of their color, gas composition, firmness, and sensory evaluation during storage
at 4°C and 15°C. The antioxidant and anti-browning activities of oriental melon peel extract were measured with
respect to their total polyphenol contents, total flavonoid contents, DPPH, ABTS radical scavenging, copper chelating
activity and PPO inhibition activity. The samples that were dipped in all the solutions did not show significant
differences in firmness and gas exchange during their storage at 4°C and 15°C. At both storage temperatures, the
OMP solution samples showed highest L value and lowest delta E value. The sensory evaluation showed that during
the storage period, the overall acceptability of mushrooms treated with the OMP and OMP+AA solutions was higher
than that of the untreated mushrooms. The total polyphenol and flavonoid contents of oriental melon peel extract
were 4.81 mg GAE-g'1 and 1.18 mg QE-g'l, respectively. The DPPH, ABTS radical scavenging activity, copper
chelating activity and PPO inhibition activity of the oriental melon peel extract lower than ascorbic acid. All these
results suggest that oriental melon peel extract can be used as a natural browning inhibitor.
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o] SV} 2=t rhubarb juice & HALA FEE2 Z2HA]
el g ol ek A7t DAl PEa Arh(10-12).

29| (Cucumis melo L.)+= B} (Cucurbitaceae) 7ol <55}
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T2 FYE H|Este T, &
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ALz A3 9] (Cucumis melo L) 73735 =
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%F5o] E4 Ul head space 71A1S 7k 714 FA|2
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H chromameter(CR-400, Minolta Co., Osaka, Japan)E A}
sto] Skl o, AR 7L-4 B AT E 1082
2 Hunter AAHAIQI L, a 3 b= S HATE 2F A2l 71t
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chloride(AICl;) 100 pLE £&3}] 15
A $ %"“«1 S 430 nmell A S5
t}. EF 2= gercetin(Sigma, Chemical Co.)E °©]-&3}<]
DS AR T SetE ol e AX A8 S
quercetin equivalent(mg QE/g of dw)Z WER ).

DPPH 2iC|Zt 2H &4

a}aksleA] e 1,1-diphenyl-2-picrylhydrazyl(DPPH, Sigma,
Chemical Co.)E ©]-&3dle] A|82] gtz A B ¥Hradical
scavenging effect) & =% = DPPHH (19)S &85} th
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o] &3t 515 nmelA FREE St SHE 8%
£ o<l A digst] SZd AR S AlLtela =
B2 U] &L R R 50%2] S Hole
259 ¥E(EC50, mg/mL)& UERATH

Radical scavenging activity(%)=(1 —[A-B/C-D])*100
A: sample+A| ¥, B: sample, C: blank+A| <}, D: blank
ABTS 2tz

ABTS radical scavenging activity2] Z7%-2 Pellegrin &
(20)2] ®Hol <&l =4ttt =, 7 mM 2,2‘-azinobis
(3-ethylbenzthiazoline-6-sulfonoc amd) (ABTS, Sigma,
Chemical Co.)®} 2.45 mM potassium persulfate(K,S,0g) =
o] T ol 16417 WA|AIZ] F, ©]& absolute ethanol

A Y

2 543}o] 734 nmoll A 2] % T kol 7+ooa7}
T =5 ZZH3F ABTS solutione AFE3I T 2 5= 9
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74 melH EYEE S 298 FRES
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Radical scavenging activity(%)=(1—[A-B/C-D])x100
A: sample+A] 2F, B: sample, C: blank+A| 2}, D: blank
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2lol] tidste] 2] Aol E 45 ALttt 72 2
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Chelating activity effect(%)=(1 —[A-B/C-D])<100
A: sample+A] 2F, B: sample, C: blank+A] 2}, D: blank

Polyphenol oxidase(PPQ) 3| &AM

2 3¢l PPO A& €42 50 mM phosphate
buffer(pH 6.5) 120 pLe} PPO(500 units/mg) 20 1L E3+3k
T AHAIE 10 L& H7Iste] 25T 24 FF2d
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3k & microplate reader(M2, Molecular Device, Toronto,
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71%2] gar5kA| Q) ascorbic acidS tHETR AME-sk] vl
skl

Inhibition of PPO activity(%)=(1—[A-B/C-D])*100
A: sample+A] <F, B: sample, C: blank+A] <}, D: blank

SAHAME
= AN dol A= PSS FAEA ZEaH
(190 SPSS Inc., Chicago, Il, USA)< o] &3] 3] 2}
TS 4HE3H9) 21, ANOVA ¥ Duncan’s multiple
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THp<0.05).
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Fig. 1. Changes of CO; and O; concentration in packages of
Agaricus bisporus dipped by various solutions during storage at 15
and 4TC.

UN: untreated; DW: distilled water, OMP: oriental melon peel extracts 0.1%; AA: ascorbic
acid 0.1%; OMP+AA: 0.1% oriental melon peel extracts+0.1% ascorbic acid.
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UATE 4TCollA AZRS o, AT 644 OMP7} 24.17
N o2 t& Azgd H& & A=E Usie
(p<0.05) AF FT7E tha =& AL2 G481t

Wallner 5(25)¢] A2 7ol w2 270 2 =fst=
2 pectinesterase % cellulase 52 &iel 9 Zoz
AHne] BTt olE A4 EAd dFE vAE Jler

>‘0.Lu

B ot uabs, B AFd A Ahho FEr}
Z Aol7} gle Aoz YERLY] ul ol =gt
AR Ao wE Zol7} iU Aoz AlgE Y.

Firmness (N)

I'irmness (N

Storage period (days)

— N DW= OMP = AL ———ONPEAA
Fig. 2. Changes in firmness of Agaricus bisporus dipped by various
solutions during storage at 15 and 4C.

UN: untreated; DW: distilled water; OMP: oriental melon peel extracts 0.1%; AA: ascorbic
acid 0.1%; OMP+AA: 0.1% oriental melon peel extracts+0.1% ascorbic acid.
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0 3 ] 9 12
Storage period (days)
——UN —&-DW ——OMP —5-AA —6—O0OMP+AA

Fig. 3. Changes in Hunter L value of Agaricus bisporus dipped by
various solutions during storage at 15 and 4.

UN: untreated; DW: distilled water; OMP: oriental melon peel extracts 0.1%; AA: ascorbic
acid 0.1%; OMP+AA: 0.1% oriental melon peel extracts+0.1% ascorbic acid.

20 g
15T

AE value

AE value

Storage period (days)
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Fig. 4. Changes in AE value of Agaricus bisporus dipped by various
solutions during storage at 15 and 4°C.

UN: untreated; DW: distilled water; OMP: oriental melon peel extracts 0.1%; AA: ascorbic
acid 0.1%; OMP+AA: 0.1% oriental melon peel extracts+0.1% ascorbic acid.
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OMP+AA

Fig. 5. Changes in appearance of Agaricus bisporus dipped by various solutions during storage at 157 after 9 days (A) and storage at

4C after 12 days (B).

UN: untreated; DW: distilled water; OMP: oriental melon peel extracts 0.1%; AA: ascorbic acid 0.1%; OMP+AA: 0.1% oriental melon peel extracts+0.1% ascorbic acid.
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Table 1. Sensory properties of Agaricus bisporus dipped by
various solutions during storage at 15°C for 9 days
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Table 2. Sensory properties of Agaricus bisporus dipped by
various solutions during storage at 4C for 12 days

Storage period (days)
0 3 6 9

Attribute Sample

Storage period (days)
3 6 9 12

Attribute ~ Sample

UNY 9007 650%™ 420% 4,00

DW 850" 750 500" s500%

Color OMP 900 813 780™  700%
AA 8.50™ 5.38% 4.40% 400%

OMP+AA 850 700" 640* 667"

UNY 900 600™  s580™ 533®  s567™
DW 850 675" 660™ 633 567
oMP 900 738"  700* 767 633
AA 850  600®  580% 600* 567
OMP+AA 850  613* 720"  600* 633

Color

UN 900 813"  820™  600™

DW 900 838"  840™ 600"

Cap opening — o\p g0 g5 gao™  600™
AA 9.00™ 8.38™ 8.20™ 6.00%

OMP+AA 900 813"  g40™  633°®

UN 900" 825" 820" 700" 633
pw 900 800™ 820" 700" 633
Cap opening — onvp g0t g5 gaoM™ 700 617
AA - 900™ 800" 820" 700" 633™
OMP+AA 900 825"  820™ 700" 633

UN 9.00™ 6.38™ 6.00™ 3ie
DW 9,00 725" 5.80% 367
OMP 9,00 7.50"8 6.20% 400%
AA 9,00 6.50% 560 367
OMP+AA  9.00™ 650  520% 433

UN 900 813  600* 600™ 533%
DW 900 825" 600® 633" 450®
OMP 900" 825" 660° 667°" 4507
AA 900  825™  580% 561 5™
OMP+AA 900 825  580*  600®* 533

Odor

UN 9.00™ 8.00™ 5.80™ 400%

DW 900 763" 640" 500

Textre — ovp g0 goo™ 700 633
AA 875" 738" 540 467

OMP+AA 875" 6.38% 620 5.00%

UN 900 788" 7208% 600%  550%

DW 900 800™ 740B% 633* 583

Textre — ovp 900 g00™ 760" 600% 583
AA 875 725" 740" 600 517

OMP+AA 875" 800" 720" 633% 533

UN 9,00 6.75%° 5.00% 333
DW 9,00 7255 600%™ 467"

Overall K R N
acceptability ~ OMP 900™ 788" 780" 66
AA 875" 5752 480% 400%
OMP+AA  9.00™ 6757 680%°  533F

UN 900 68" 560°" 500® 500®

Overdl DW 900 725" s580%* 500® 533"
acceptability OMP  9.00™ 813" 660°*  600% 550
AA 875 650" 580 600™ 533

OMP+AA 900 725"  660™  533™ 540

UN: untreated; DW: distilled water; OMP: oriental melon peel extracts 0.1%; AA:
ascorbic acid 0.1%; OMP+AA: 0.1% oriental melon peel extracts+0.1% ascorbic acid

PThe value with the same superscripts in columns is not significantly different(p<0.05,
Duncan’s test). As the value increases from 1 to 9, the intensity of sensory
characteristics increases.

Walues with different capital letters(A-F) among mushrooms of same solution during
storage days are significantly different at p<0.05 based on Duncan’s multiple range test.

*Values with different small letters(a-¢) among mushrooms of same storage day of
different solution are significantly different at p<0.05 based on Duncan’s multiple
range test.

o th3l ECso& 0.26 mg/mL, ABTS 2}t]Z 2750l tigh
ECso 0.76 mg/mL= 78] 33| 3552 ABTS 2tz &
T} DPPH 2}tz &7 5olA & o 58 245 Vel

Lee 5(33)] Aol B3l nie} o] ABTS Kt}
DPPHAA =& 2AZAS YeRllon o= & dA74%
S} FrAtellnh 2 Aol mEw kst o] et
AL vkl 71 02 A-gste] PPOSt 22 AW EAE
&4 A & e e e dthey). &
AFolM = Fe B FEE] PSS ERIgo =z

YUN: untreated; DW: distilled water; OMP: oriental melon peel extracts 0.1%; AA:
ascorbic acid 0.1%; OMP+AA: 0.1% oriental melon peel extracts+0.1% ascorbic acid

PThe value with the same superscripts in columns is not significantly different(p<0.05,
Duncan’s test). As the value increases from 1 to 9, the intensity of sensory
characteristics increases.

Walues with different capital letters(A-F) among mushrooms of same solution during
storage days are significantly different at p<0.05 based on Duncan’s multiple range test.

Values with different small letters(a-¢) among mushrooms of same storage day of
different solution are significantly different at p<0.05 based on Duncan’s multiple
range test.

Table 3. Total phenol and flavonoid contents of oriental melon
peel extract

Total flavonoid contents
(mg QE/g)

Total phenol contents
(mg GAEfg)

Oriental melon peel 4.810.64" 1.18+0.01

"Each value represented meantSD (n=3).
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Table 4. ECs values in different antioxidant assays and ICs value in PPO inhibition activity of oriental melon peel extract and ascorbic acid

ECs,” Values ICs,” Value
Samples DPPH radical scavenging activity ~ABTS radical scavenging activity Copper chelating activity PPO inhibition activity
Orfental melon peel 0.26+0.01” 0.76+0.01 0.70+0.03 0.330.05
Ascorbic acid 0.01£0.00 0.10£0.01 0.20+0.00 0.01+0.00

EC50 value is the term half maximal effective concentration, %
IC50 value is the term half maximal inhibitory concentration, %
Bach value represented meantSD (n=3).
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