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Changes in quality characteristics of shiitake mushrooms treated
with UV-C and the inhibitory effect of their ethanol extract on lung
cancer cell proliferation
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AEIO FANGEOITS Y ERISEY FHANSHISIY HERED

Abstract This study evaluated the quality characteristics of fresh shiitake mushrooms after UV-C
treatment and storage at 20°C, along with the antioxidant activity and antiproliferative effects of
their 85% ethanol extracts on A549 lung cancer cells. UV-C treatment delayed tissue softening,
reduced decay rates, and maintained phenolic compound content and antioxidant activity. The
highest guanylic acid and ergosterol contents were observed in the UV-C 180 s treatment. Ethanol
extracts from UV-C-treated mushrooms inhibited A549 cell proliferation by 20.5-42.4%, but
antiproliferative activity decreased over time. Cytotoxicity toward normal lung epithelial cells
(MRC-5) increased across all groups by day 5, with the untreated group exhibiting the sharpest rise.
Pearson correlation analysis revealed a positive correlation between A549 cell viability and total
phenolics, flavonoids, antioxidant activity, guanylic acid, and ergosterol, whereas MRC-5 cell
viability negatively correlated with weight loss. UV-C treatment effectively maintained mushroom
quality and enhanced antioxidant activity but increased moisture loss, potentially reducing bioactive
compounds and elevating cytotoxicity during prolonged storage. UV-C 90 s treatment is optimal
for quality retention, while UV-C 180 s may be preferable for functional food applications. Further
research is needed to evaluate long-term storage effects and safety under varying UV-C conditions.
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1. NE
JE Al (Shiitake mushroom, Lentinula edodes)— AR FEHAE eI &5, &=
53t 9} ao2 g 22 WA % SRjo] Sk

1__°H 7]-7(]— 7‘|i/\‘] Lo ]:H
A BIHAL 423 & =02 535.9(640.8 mgke' - h'), QFS HILZE, 90-92%2 =2 SH
3, tyrosinase®] =2 &40 2 Q3 = Wy} ufQ w2 A AYE thAbdelshafy 5, 2023). =
§ A0S aglont Y, S 5 W 3 o) 9 5oz, 4 Zmiie] A9

o

I Z
E
A

9% 71710 QakS v} vEo] BuEAle] gREe AxE & A%, 95T dgloth, AXA
27 9 oo} JH Ws}, 27 A £ Fo) 9 B4 9845 82 = A (Subramaniam 5,
2021; Xu 5, 2024)2 Sl8) A4 EEA] et 75wk 487 Z7bskT Ik
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A EIHAY AR BRICE A% RE(Li 5, 2022a),
modified atmosphere packaging(Li &, 2014; Ye 5, 2012), 7]
L TE(Asdullah S, 2024), B 2 UV 2] (Hu S, 2020;
Jiang 5, 2010), 18]l @& A|7} 1% At Abdelshafy &,
2023). UV-C A2l 4 FAE 9% R4 v v
How, ngE A, 2W WA 4 754 AR EE 2t
HueA AA SAEY AR & 7les S8 o
(Hu &, 2020; Jiang 5, 2010). UV-C A& A0 7= A
200-280 nm, & 1-10 kJ/m”* ¥ ¢j9] FzFo] F-2Hc} A|LhA|
A AT A2 AYA AR 2 oy, E E4, 2 d@4
A, F1] At ol AT & Qlof HHet 2704 AL
+ Zo] F8sitt

FIHAE Ao, thdF, B2 kot Hi5/4 oot
2 ZOSE ookt A E40] FEo AUtk (Mizuno,
1995). o]=gt 3lg=9] A5l r UAFH, Iut, T, T
Hhol2| A, @ 7Jot, SHYAHE Ao, @ st ¥2H, IA
T, A% B, 7HEAd RS, AAAR SAHAI AE) Sl
8l BalEo] Itk(Ahmad 5, 2023; Finimundy 5, 2014). ¥
Al S5 B-glucan(Murphy 5, 2020), lentinan(Imam
5, 2021) 5 tFA|, eritadenine, TS EZ(Ahmad 5,
2023) 5o] ¥ 7 E A FAS JAot] FARAE
7Hg 3 ®agfo] Qlok FFERIAL, FLobd4l, B-glucan 52
HAL 8 gt Aioltt. qrobdAkZ BUHAY 8 Tt A7
o B ooplet e}, FEF, WY Ak A3 e 5 ot
A 352 7K Qledl, AE, 94, 95 5 EE 3R
wg} §HeF H5lE HQlth(Abdelshafy 5, 2023). Ergosterol->
o5, 55| BRel HAA TR = AHEOE RIER
F AlZere] §54 9 124 PAAE FAIH ofs F4a%t
A2 3t} Ergosterol> hat, PR+t §/44F Holn, H[EH]
D,9] A4 E4HE, UV RAMA] HIEH Dy(ergocalcifero) 2 2
ZEh HEH Do QAN Zs S5 S5k w 17
& FASH:E H $8%F dgs STH(Hu 5, 2020). 418 HA
ANA= EIHAO] ergosterolo] 74 o] eFEo] Stk
24 Sl
£ AFolA= UV-C A& 2837 A4 BIHA 20°C
A 5 4 B4 Wsket AR Brlekal, Uv-C A &
71578 AEEHE, Stieo|t, Akt &) et At
(A549 HF A2 F4] oA 9 B4 HAZMRC-5)0] Higt
=4 o RS EAsGih olF B¢ UV-C A9 24 245
AAsta, A& AL 7hs/dS =ostaAt gt

wQ o
o Ml

%

2. Mz 3 Yy

2.1. &gz
20229 9 229U(5) A &1t 7M1 FA FHEA

734

H

—

Nog AHE I AETISS o] SasIoT. 23k
THA % ok ST Adsle] ZYgdEaTnges
2810] 04 12409] 0°C ALAZT] YTt} 7A] EBE
[9e 2417 AAE T ARSI 1 T 0.02% $F
PE0.03 mm BEo] st} A5ttt 09 262(F)el AIEA
shirt.

H o

2
s}

o

22 UV-C 2l

RAIHAE Zo] Y12 R E AFHZE Ao Hot i
254 nmQ] A4 | I(TUV 25W T5 4P-SE, Philips, Poland)
£ 15 cm =0|94] 3.9 mW/em?e ZEZ 0, 90, 180%7F %
Astol 3 o7} 17 kim7} S|=S Hejstein. o Hels
49H Al RIS A8 AL gt A2 2ol A2
FUHALE 20°Co] ARSHHA 1Y, 3, 594 $4 4 &
A g BA ARE A

=
EUHA £ AF, 723 UV-C A & 20°Co] AFs
Y, 32 92 R Al Al
o FUHLEL ABTUT MO T 2Holo] 42| B
ol et SHLAFE HEEE THAletTt 2] HelR A
= AX}A(CR-400, Konica Minolta Corp, Japan)E ©]-&5}
of, Mo g JHZ BT F 7P =2 F9Y Hunter L*
(lightness), a*(red-green)2} b*(yellow-blue)dte S
e Setol At TR0 MR BUT YHOR ZHT
7t9] AE = texture analyzer(TA XT2, SMS, UK)E o]|-&35}o]
A5 3 mm probeE 2.0 mm/sQ] £ 2 7HF 2 BYE 10
mm ZolHA BT EHUL ZH3 5 AYgES Newton(N)
o2 mNGT. Mrsh AEE GO ZATYL.

24 &2 24 2 MELHSE AlE XA

AR EIMA A BE B2 Azolel Rustaan, 1
BA RS 85% ofskgo] 200, 38RO 2 B Wzt 2E%
o] 523+ 5 50 mgxmL'2 stock solutiong THE0] -56°C %
ALETO) BB R $4 L AZ A 0| 833
o} AREA] 0.45 um PVDF HE Q1 FE|E ofz}sio] F4 A
22 olgsith

241. SHEY agE ¥ SEciEL0|E ¥ =3
24 SIHE SRS Folin-Ciocalteu’s Bl (Singleton
. 1999)0] wat A|E 0.1 mL, 254 8.4 mL, 2 N Folin-
Ciocalteu reagent(Sigma-Aldrich Co., St. Louis, MO, USA)
0.5 mL, 20% Na,COs(Sigma-Aldrich Co., St. Louis, MO,
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USA) | mLE &3tsto] 1A17F ¥HGAI] F 725 nmof| A £33
%A (Epoch 2, Agilent, CA, USA)E o]-835}to] T4 g2
=gt SE4 AR GRS E22PY gallic acid
(Sigma-Aldrich Co., St. Louis, MO, USA)E AF&5}o] 2FAIgH
HEEFA0Z2 S 36T, mg gallic acid equivalent
(GAEYmLZ YEYQltt. SEtE o|E T=F2 (+)-catechin
(Kogyo Co., Tokyo, Japan)& HEFEZ ARE35}Y] aluminium
trichloride ®}H 0 2 2435} th(Zhishen 5, 1999). A|& 125
uLE 75 pL9 5% NaNO, &% (Fisher Scientific, Waltham,
MA, USA)o] 713t &, 22 62 52t WASE £, 150 uL
9] 10% aluminium trichloride(Sigma-Aldrich Co., St. Louis,
MO, USA)E H7}otal 58 &<t BESAIZ] o, 750 pLe] 1M
NaOH(Sigma-Aldrich Co., St. Louis, MO, USA)E #7}5}%
o F55E AH8Tl0l Bolo] BT BUE 25 mLE 209
o} 158 =0k 2 A171 3 510 nmoj|A] B33 % A|(Epoch 2,
Agilent, CA, USA)Z o|835}o] 24319t 2ZalHLo|E
FS mg CE/mLZ A4kttt

2.4.2. Ergosterol &z =X

INNO CI18 column(4.6 x 250 mm, 5 um)°] %25 HPLC
A|AH](1260 Infinity II, Agilent Technologies Inc., Santa
Clara, CA, USA)9]| quaternary pump®} Diode array detector
(DAD WR detector, Santa Clara, CA, USA)S ¥Z45slo A&
9] ergosterol THS A5 AYQ BT 25°C, o]%
AL isocratic RACE A, MeOH: B, CANE 0-60E7}4]
30:7008 2AEstgith 942 1 mL/min, 7] 3L UV
280 nmAtt. EFEA-L ergosterol 1 mg& MeOHof| &3]3}
o 1 mgmL7t EA %o} BZELH(1,000, 500, 250, 125,
62.5, 31.3, 15.6 ppm)C.& 5}11, 280} 7|2 2087+ 89
AlZ] & 0.45 ym PVDF membrane ZE|Z of1}s}o] F7-89
o2 olgaisit.

2.4.3. Guanylic acid &% =X

Aegispak C18-L column(250 x 4.6 mm, 5 pm)°o| AZHe
HPLC(Alliance 2695 Separations Module, Waters Corp., Milford,
MA, USA)°|| Aegispak C18-L column(250 x 4.6 mm, 5 pum;
YoungJin, Seongnam-si, Korea)@} PDA detector(996 Photodiode
Array Detector, Waters Corp., Milford, MA, USA)YS #}&}5}o]
guanylic acid e A5t AYQEL L= 35°C, o]%
A+9] gradient:= A, water(0.05% TEA):B, ACN(0.05% TEA)
£ AZER 0-5E71A]= 100:0, 15-3087H]= 0:100, 35-
5587 = 100:02.2 AT 842 0.8 mL/min, A&
7] T+ UV 254 nm@t. 2522 5'-guanylic acid 1 mgS
water(HPLC grade)°ll &3i5to] 1 mg/mL7} 57 %o #&&
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H(250, 125, 62.5, 31.3, 15.6, 7.8 ppm)2.& 3}11, 281} Z&t
7|2 2087 834171 Z 0.45 um PVDF HEH <l YR of
sto] ARESHAIT

3

244, =
AFSE 242 DPPH radical scavenging activity(Ku 5,
2010)2} ABTS radical scavenging activity(Re 5, 1999) &7}
A W0 BAEIGt DPPH ehid 27 S ofhgo]
2315 A= 0.5 mLE 100 uM2] DPPH -89 3 mLo] &7}s}
of vhgale gHs] AL o] ALolA 1057 WA
Holql= DPPHY 2 =435}7] 54 spectrophotometer
(Multiskan FC, Thermo Scientific, Waltham, MA, USA)E ©]
4319 517 nmo X FFEE S5 ABTS 2z 278
32 7.4 mM ABTS(2,2-azino-3-ethylbenzothiazoline-6-sulfonic
acid, Sigma-Aldrich Co.)2} 2.6 mM potassium persulfate S
51 59t ool WA|ste] ABTS Foleg JHAIZ F ol
€9& 735 nmo| M FFe gho] 14-1.57F HEF & FgAS
(e=3.6x10" M'em™)E o] &3t} ZREZ S|4t 54
ABTS €9 | mLo]| &9 50 uLE 715t Fg=2 Hols
3] 302 Tl S5t FAtet B2tz digt
AN &9 g WMEEE FASIGI

ateh gy

oot
h

o_?_“,

Radical scavenging activity(%)
= [(Abs control - Abs sample) / Abs control)] x 100

2.5. ME A3
2.5.1. MZE Hj¥

Addof| ARERE QIA| HUAZF(A549)2} Q1A H4 HA=E
(MRC-5)= A Z5=23(Seoul, Korea)ollA ZFASITE.
A549 H|EF= RPMI-1640(Welgene, Gyeongsan, Korea) Hf
Z], MRC-5 AN|ZZF+= MEM(Welgene, Gyeongsan, Korea) HY
]9l 10% FBS(Gibco Inc., SanFrancisco, CA, USA)?} 1%
Penicillin(Gibco Inc.)Z A7}l ARESIATE A|E= 37°C,
5% CO, 2794 Bjgstiet

252, NE 54 7t Y HAME MHAN T}t

oetL £259] 50 mgxmL' %X stock solutionS 3]415}
of Q1A B4 HAZMRC-5) & Q1A HAAEZ(A549)0 FY
St T Y2 AAlolo] HI71oFAT. 48-well cell culture plate
(SPL Life Sci., Pocheon, Korea)o| A FEIH-S well T
4x10* cells/300 uLA A5} 5% CO, BjE7|o A 24A|7F
HiFshltt. Bl & 34 AlRE 25 ul/well2 A5kl 5%
CO, 2700 A] 24A17F viFsttt. oldf] di24& B+ S/
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£ AHESIHE Bl & NZAYEES EZ-Cytox(DoGenBio
Co., Seoul, Korea)E ©o]-gs}o] =75}t EZ-cytox?] WST
(water soluble tetrazolium salt)= Eof & = 4840z A
of Q= A2 9] dehydrogenase®} WH3-5lo] Q&A] AH9o] &
A formazans AJ/JSH}. Dehydrogenases AR C2 LA
PSS S A9 WERCeol AagA] sk
AEN Aolol= Alzort fa st wakA formazano] A
2 golglt AE 9} 9] ARUAL 7115, Formazan
o e TR 450 oA ZHAAAL, XS ZA4F ©

AE=GL o Aol 2sf A=A

ok

10 ox |ol

Cell viability (%)
= [(Exp. - Blank) / (Control - Blank)] x 100

Exp.: Absorbance of a well with cell, test solution and
EZ-cytox

Blank: Absorbance of a well with medium and EZ-cytox,
without cell

Control: Absorbance of a well with cell and EZ-cytox,

without test solution

2.6. &4 xe/

AR 81 EA A AA0l YA, 3utE A
safelsion, Holte Bage T ¥ HEoA(andad
error, SE)& YEIYSIt}. H|o|E+= IBM SPSS SAZEIH
(ver 30.0.0.0) ©o]-&3}o] Duncan® thEH|wHOoZ FHA47h
S| TS AAISFALE 9 718 Z3E2] MetaboAnalyst 5.0
(https://www.metaboanalyst.ca/)2 ©|-83lo] E1HA U=
o] A5499} MRC-5 M| EF9] AJZ&of ujal= JFo] i3]
heatmap correlation coefficient matrixS ZHJ5}%ic}. ojuf =2

E doEE 247t scalingS Eo] AFstste] AM&aict.

10.2% W= 2275 7t 2 F2= ATH(Fig. 1A). 1
2L UV-C A7} FAf2] 7o w3 S3daeo] ot &%
=8, °]= UV-C 2AFo] 229 25 FE3IUZ 7Hs4
o] ltt. k] e 20°C A2 A% 3GAI7HA] UV-C A2+
=0°] Al vl #A FAECl(Fig. 1B) 23 A9FE 4]
AA7le EIE Ho o] A= UV-C A= BuHA
ASE A ARtz ek X j(Jiang -5, 2010). UV-C
Ale A 23 Za0] B52 AhA7Ial A2 23 &
=of FF2 VA dekE AAdAZE 4 th(Barka -5, 2000).

20°C g2 A7 34A EAIAl9] tie} F54 R0l &
w7k st AT 20°C A A SYA Fullee &
AE]FolA oF 16%= UV-C #2750 H]3] E3kth(Fig. 10).
ol UV-C A7} ndE AAaE 3 FuieS d2A

S ot

3.1.2 Ztat FEA M S20|ASH JHo| THH Mk

UV-C A= A% 5 21 549 H4eg fAst=d|
E2olgln Zte] WRE A% 717 B9k UV-C Hej7-Eo
A BAjeiTo] vsh AR RO ghe Helot BAH
2= UATHFig. 2A). Hunter a*g} H b*gh A& 7+ 2
Zpo]E Ho|R] YUQFth(Fig. 2B-2C). 7t9] Hue angle 2E A
2ol AT ET A% 5YA Y ghol H wobd A% 7]

(A) (B) (©)
12 14 25
—_ —s— Control :
- 10 Z 12 20 | pe Uv-Cc_ 90 a
£ 2 10 - —— uv-c_180
" S = 15
0 - =
2 5 ° 3 =
E a S 10
[T}
o 4 / 2 5 o
[ —s— Control £ —— Control
P eme UV-C_ 90 = v UV-C_ 90 5
ns —+— UV-C_180 L —— UV-C_180
0 2 ‘ 0 =
0o 1 2 3 4 5 & 0 1 2 3 4 5 & 0 1 2 3 4 5 6

Storage (day)

Storage (day)

Storage (day)

Fig. 1. Weight loss (A), firmness of cap (B), and decay rate (C) of shiitake mushrooms according to the UV-C treatment time and
elapsed days at 20°C. All values are mean+SE (n=3). Means with different superscript letters on the bars are significantly different

(p<0.05) by Duncan’s multiple range test. ns, not significant.
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(A)
a0 -
80 -
70 -
(1]
(7]
-]
g 60 -
=
-}
50 -
—=— Control
40 4 g UV-C_ 80
—e— UV-C_180
30 T T T T T T
0 1 2 3 4 5
Storage (day)
(C)
25 -
20
.
£
e
L 15
c
=]
T
10 —s— Control
v UV-C_ 90
—e— UV-C_180
5 T T T T T T

0 1 2 3 4 5
Storage (day)

Hunter a*

Hue angle (G)

B)
14
12
10 -
8
6 -
4
—s— Centrol
2 | e UV-C_ 90
—s— UV-C_180
0 T T T T T T !
0 1 2 3 4 5 6
Storage (day)
(D)
80 -
75 A
70
65 - a
ab
60 -
—a— Control
55 4 7 UV-C_ 90
—e— UV-C_180
50 T T T T T T !
0 1 2 3 4 5 6

Storage (day)

Fig. 2. Color changes in Hunter L* (lightness) (A), a* (red-green) (B), b* (yellow-blue) (C) and Hue angle (D) of pileus of shiitake
mushrooms according to the UV-C treatment time and elapsed days at 20°C. All values are mean+SE (n=3). Means with different
superscript letters on the bars are significantly different (p<0.05) by Duncan’s multiple range test. ns, not significant.

7H=ot Zo] AYPE LS & 4 ) AHFLE=E H| WA F

A T7F A% 3GA7HA] UV-C #2750 s @A 545
QJcth(Fig. 2D).

A7 3870 B Bre
v W& 7S B Y (Fig. 3A), Hunter a*Z}a} b*gh FA{ 2]
7 E2 3= E{th(Fig. 3B-3C). Hue angleZ A% 344
THA] FAE RO RA FAETE A7 59Aofl= UV-C 90
2 AF7F Wobg=El(Fig. 3D), ol a*gre] A4et b*ghe]
Zol7} Wk H Atolct

FIHA ZHE SEfol A%t @] B AT A A
& 712t S1 EUTH(Fig. 4A). a* g A 3AA7HA] 741
T7F =% oW, b A 3UATA] FA] 2 FeE UV-C 180
Z AT A A FA = ATH(Fig. 4B-4C). Hue angle2 A

FAEF7E UV-C A=)7-E0

S}
1_.
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A 3R BRI B ghe molth A% sUA)
UV-C 1802 R 7014 714 Wobsith(Fig. 4D).

3.1.3 SH=Y siEE, SSAURL0E T L st
3

UV-C A7 A% 39A7HA] SHs4 sheks 9 gitst
TS AASHE b Aol o, 5AA = FA oA
2154 SRR gteko] FA35] 7HAsAtH(Fig. S5A). A4 E
THARY AR F wEsAseE e AR Ato] Ak
2 AR env} 27182 ANLI) QoA HA Zasiey),
ol A& 2 YA} BEo| A o“E] I, E2 2EAE Ae vt
& % polyphenol oxidase 5 &4 B9 F7to] 7|QASHTHL
> 2022b). wEbA] 20°C A 3GA7IAl = EIHAL AME

7t A8 Aoz Helth $Eshuols geke A4 394

[e]
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(A)
a0 -
80 -
%]
W
g
= 70 A
=]
3
—a#— Control
60 1 v UV-C_90
—e— UV-C_180
50 T T : : - .
0 1 2 3 4 5
Storage (day)
(C)
20 -
18 -
16 -
14 |
2 12
o a
..g- 10 A abb
T 8
6
—a— Control
4 - 7 UV-C_ 90
—+— UV-C_180
2
0

0 1 2 3 4 5
Storage (day)
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Hue angle (°)

(B)
4 -
2 4
0 4
—s— Control
- UV-C_ 90
-2 | —e— UV-C_180
0 1 2 3 4 5 6
Storage (day)
(D)
94 -
92 4
90
88
86
84 -
82 4
—— Control
80 1 - UV-C_90
78 | —e— UV-C_180
76 T T T : T T )
0 1 2 3 4 5 6
Storage (day)

Fig. 3. Color changes in Hunter L* (lightness) (A), a* (red-green) (B), b* (yellow-blue) (C) and Hue angle (D) of gill of shiitake
mushrooms according to the UV-C treatment time and elapsed days at 20°C. All values are mean+SE (n=3). Means with different
superscript letters on the bars are significantly different (p<0.05) by Duncan’s multiple range test. ns, not significant.

A7 7P =k o, A% s8R0l UV-C 90 A2+
B} Yol A Bt} FEaE ol TR A% 3Y
A7 B o)A 7 Edou, A% 5YAE UV-C 90%
A2 SEeh HolAth(Fig. 5B). DPPH A8t @47} ABTS &
AR E/d2 A%717o] Aagtol whek UV-C Aj+-E50] 4
2]to]) Hlsl RelF o =9k, £35] 1802 A7}t 90 A
gto] Hlgf &2 FAsl TS HAth(Fig. 5C-5D).

20

UV-C A2 5o FAe 7ol Hla) fo/st
A 94cHFig. 6A). Ergosterol Y& A4 71kl Aol
wje} sk A4S RO UV-C 1802 Aol 14
O ZHe RATLT(Fig. 6B). 71E ATANA UV-C Heit

3.1.4 FOtELia oIENAHE
ZopdAL Stk

2+ 1 ovw

738

HEH D29 e Fhddthe Hilek EE¥(Hu 5 2020),
2 AFolME A2 2AF AIZKO0Z, 180%) 2= <I3] o]t
HoPt SE3] doluA] &% 7hsdel Ut Hu 5(2020)2
ol2igt dgho] ATk oA, & &F 2EZolY BlEH D,o
S7HES ARte] Ade] whet fAastthal Harstgltt

2 AFoAE mE AAIE B A AL A
A 717 9FE B oE AE 2]l UV-C A2E 485
A} 902-18027F FAIZE A2 Bk3lH. o] AEl= 20°C 4
< A% 9 A A A 9 oA avE HAh
Al oy

al
o= A

3.1.5. QUX| HILMZE 2 MNE =9 Bt
O O

A HAAZFQA AS49 M2 AEES 7t 23, 74
2TE ZAF HE UV-C A2FS00A oF 20.5-42.4%2] &

r
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Fig. 4. Color changes in Hunter L* (lightness) (A), a* (red-green) (B), b* (yellow-blue) (C) and Hue angle (D) of sliced pileus of
shiitake mushrooms according to the UV-C treatment time and elapsed days at 20°C. All values are mean+SE (n=3). Means with
different superscript letters on the bars are significantly different (p<0.05) by Duncan’s multiple range test. ns, not significant.
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Fig. 5. Total phenolic compounds (A), total flavonoids (B), and antioxidant activity (C, D) of 85% ethanol extracts of shiitake
mushrooms according to the UV-C treatment time and elapsed days at 20°C. All values are mean+SE (n=3). Means with different
superscript letters on the bars are significantly different (p<0.05) by Duncan’s multiple range test. ns, not significant.
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Fig. 6. Guanylic acid (A) and ergosterol (B) content of 85% ethanol extracts of shiitake mushrooms according to the UV-C treatment
time and elapsed days at 20°C. All values are mean+SE (n=3). All values are mean+SE (n=3). Means with different superscript letters
on the bars are significantly different (p<0.05) by Duncan’s multiple range test. ns, not significant.
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Fig. 7. Effect of 85% ethanol extracts of shiitake mushrooms on the viability of human lung cancer cell (A549) (A) and human lung
epithelial cells (MRC-5) (B) according to the UV-C treatment time and elapsed days at 20°C. Cells were treated with extracts of shiitake
mushrooms extracts for 24 h, and viability was assessed using EZ-Cytox. Distilled water was used as a control. All values are mean+SE
(n=3). Means with different superscript letters on the bars are significantly different (p<<0.05) by Duncan’s multiple range test. test. ns,

not significant.
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Fig. 8. Pearson’s correlation coefficient heatmap matrix showing the effects of quality factors and bioactive compounds of fresh shiitake
mushrooms stored for 0, 3, and 5 days at 20°C on the viability of A549 (A) and MRC-5 (B) cell lines. Figure legend indicates the
results of correlation coefficient (r). Red and blue colors provide positive and negative correlation coefficients between variables,
respectively. TF, total flavonoids; TP, total phenolic compounds; Cap, pileus of shiitake mushrooms; CapS, sliced pileus of shiitake
mushrooms; Capl, gill of shiitake mushrooms; Hue, Hue angle; L, lightness; a, hunter a*; b, hunter b*; Decay, the ratio of decayed

shiitake mushrooms; Total F, total freshness.
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