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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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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 extractst0.1% ascorbic acid.
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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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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 extractst0.1% ascorbic acid.

20 g
15T

AE value

AE value

Storage period (days)

——UN —=DW —a—=0OMP =8=AA —S—0OMP+AA

Fig. 4. Changes in AE value 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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Fig. 5. Changes in appearance of Agaricus bisporus dipped by various solutions during storage at 15C after 9 days (A) and storage at

ATC 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®  5671™
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 g™ 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 gao™™ 700 617
AA - 900™  800™* 820" 700" 633™
OMP+AA 900 825"  820™ 7.00™ 633

UN 9.00™ 6.38™ 6.00% 33«
DW 9,00 725" 5.80% 367
OMP 9,00 750" 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°" 450
AA 900 825™  580% 567 5™
OMP+AA 900 825  580* 600 533

Odor

UN 9.00™ 8.00™ 5.80™ 400%

DW 900 763" 640" 500

Textre — ovp o g0 goo™ 700 633
AA 875" 738" 540 4671

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 900  675% 500 33

Overal DW 900  725% 600%™ 467"
acceptability ~ OMP 900 788" 780" 667
AA 875" 575 480" 400

OMP+AA 900 675 680%™  533%%

UN 900 688" 560°" 500® 500®

Overdl DW 900 725" s580%* 500® 533"
acceptability OMP  9.00™ 813" 660°*  600% 550
AA 875 650" 580 e00™ 533

OMP+AA 900 725"  660™  533™ 540

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

The 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] 3t ECspe 0.26 mg/mL, ABTS 2tt]Zt 27 5ol that
ECso 0.76 mg/mL= 39| 33| 3552 ABTS git|Zd &
t} DPPH &4z 2A%A & o] =& 245 Jehith

Lee 5(33)9] ATor X3l vle} o] ABTS Hrt}
DPPHOA =& &ASYS el o ol & A4
o} frAbeRQith FH 2 Ao M2 atstedo] ¢-gh
4SOt 71 o s 2H8ale] PPOSt 22 AaaE
E843 Al £ e 7Fsd s YER A dTh2T). #
AToM e e FEE9 Fitstdgd S dQgoz

PUN: 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

The 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-e) 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 QEfg)

Total phenol contents
(mg GAEfg)

Oriental melon peel 4.810.64" 1.18+0.01

"Each value represented mean+SD (n=3).

W Sololl Alelle W kst vhgo= QI A
237 iE AL
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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 0.0120.00 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 mean+SD (n=3).
T2| ZolE E4d1 PPO XNal&gy Aol E Ao e HluA & FxolA 245 B

& QU EAR AT 9 EYdE 52 R, o}, ofo] wpe} e FEE-S AALAA A A FE
CF 5 3} 2 AFTNE Apl=el fil chefel ol AEAKE W DnAow ol BUE ANY

AA stk del A k37, 2 E 42 PPOE 27} F des gl
T 5 roka vk whebA Fe] ZAeolE &
= E40] PPOS] T2 & Zdo|Est] HHA

to 2 |0 ox O oft

r{nﬁumlor}ooli

o tlo o
fgm

PPOE B8 A1A & Y e 7 9l 2Atel 2
o ¥ Aol ] Belo|= 47} PPO Aol B
s sl weldu 2o TedeolE B4 B o7 $E0EY FEATARI AT AP

ECSOT_‘ 0.70 mg/mLE YER I, PPO A3 &4 2] ICse< 906939042013)% X = 20139 % 3 F(w-sysr|an
0.33 mg/mLo|CHTable 4). YAt =702 AF&-3) ascorbic o Ao ghmrAFAEe] HeFHATA XY AMF L
acidel] Bl8l] @& S HAA| T, Fdold A8t = FPE A5(2009-0094917) = o]ol] ZAF=HY T
739~ ascorbic acidE.t} ]y FEEo] THAM {-X]

FHA Y Ao g Hol e FEEo] F] L o]
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