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Abstract

In order to investigate the optimal UVB (ultraviolet B) treatment conditions for vitamin D, enhancement of freeze-dried ear
mushroom, sample size (below 300 pm~whole), UV treatment temperature (30~607C), treatment density (6.25~50.0 mg/cm?) and the
samples mixing frequency (1~32 times) were treated differently. After that, chromaticity, vitamin D, and ergosterol (vitamin D,
precursor) contents were investigated. As a result of the investigating, effective UVB treatment conditions for vitamin D, enhancement
are as follows. The sample sizes were 2~4 mm and finely crushed pieces. The treatment temperatures were 50C and 60°C. The
treatment density was 12.5 to 25.0 mg/cm?, and the number of sample mixing was 8 times or more. As the amount of vitamin
D; increased by UVB treatment, the ergosterol content generally tended to decrease. However, under some UVB treatment conditions,
the vitamin D, content was not high despite the decrease of ergosterol content. Under the conditions set in this experiment, it was
possible to obtain ear mushrooms with enhanced vitamin D, up to 26,968.7 11g/100 g. Therefore, it is thought that the ear mushroom
is highly likely to be used as a vitamin D source and nutritionally fortified food ingredient.

Key words: ear mushroom, ergosterol, UVB, UVB treatment conditions, vitamin D,

]

E oW A (Auricularia auricula-judaeyS FAHFZE Zo|&
(Auricularia), %-0]Z}H(Auriculariaceae)°l| <= B Alo]tH (Yoo
YB 2015). YAtA|= SHLE, = 5 ofAlo} Ao = U
A Aek. SEYEolA F-55= FolHAY 95%= =0l
FEHZ FYEE F4te|H 2022W AEo] AT 1,355
Lo o]Et}(Korea Forest Service 2023). 11} oA
2000 ZHHEE FolHAl Aful7} Al&FE] 0] 20109 ZEF F
F AN 2] BERo] ue AuuLo] FEa F7ks
o] 202149& 9F 412F0] AJALE Y TH(Korea Forest Service

2022). @A FARA= A5, Ad 5282 &5 AE2 A=
AAFEFO] 40.9%5 *}A|5FaL Qlth(Korea Forest Service 2022).

BolwAe] R FPHRS Aoluaet vl Dol
o] % H]EF Dy(ergocalciferol = F-E0l| 4 $H/d == Dy(chole-
calcifero)2} $7A 4771541 Y&l HER DO du=E
SEE0] 3t} HIE] D A3 Z49] F49 o]&o Rt
Al sty wo] FHut FAof fojsi ZthE52] WA
A Foe 23S F=d dIHFHTE 3~10 pgolth
(Ministry of Food and Drug Safety 2019).

oAl HIEH D7F 11.6 1g/100 g S5 W
Ao A= 363.9 ug/100 go] =0 x| o5t X
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o|7} §om(Ji 5 2015), AEo[HAY] BER D T E
THA, GAHA, SAHA, oAl T ket A8 A
% 7 B2 Aoz H1H v Qltk(Lee 5 1997). 3 Fo]
HA 9 Az ohE vEtYl D, g2 dF5Ax |
A%9] 739 1.89~5.90 pg/gel Aot v SH-A QboflA] 2}
AZT AS- 677 ng/gC & =11 431 § =8} oj3to] F
519 tHChoi S 2014).

ESF i HE] BAFolli= ergosterol(B]EFY] D, H-LA])0]
i ShE| o] Slo] Y £9] Apel Ao ofsf Hgke]o] HE}
9l D, §gol $7t== 542 7HA 3L 1tk (Holick 5 1980).
o|Zgt o] F2 FHE BIETH A AlANA FEolHA, EIL
HA, oAl Foll AAS XAt BIEH] D, B8E 5
77 AT7F 26| AP AL Qlrh(Zhang Y 2015; Keflie
S 2019).

FolHAlo] et A= Aol gt et At (Reza
= 2011), e BIKKim 5 2007), @ 735K Yuan 5
1998), 39 EFH(Damte 5 2011), T4} 4 (Kho 5 2009)
Y 715748 &40l AFE ] 9o, dF AxH 5 HA
g 7|&oly 7HE Y A% $FE UcH(Choi 5 2014
Shin & 2020). &o[H A2} H[EI D, S747]&0] et A+
& Choi 52019y ARAJEH Y AoJAT, £A17] 5ol o
£ ZolE 4F HESIH oY oAk o] T A= v
gt A7golt.

mehbA 2 AoAs SolHAlS A B D, 359
1 7157 Y=E 7Nt {8l HERl D, e A7
7] §1gt H A 9] A A xAE AAstaA} Alg37], &
Ol RARRE, AU, 181 Al S¢Sl 02 &

B4 9 RENE BFS 2L,

for R,

—

Mz o by

[N

X

Tol A= 2018E JAtoflA AJAHE FolHAlS &
Xl A EE ARESIR e dR FEoIUTh Fol
HAE 7 3 FYste] 24251 (WiseCryo, Dachan
Scientific Co., Ltd., Wonju, Korea)o]] -40CZ 19 59 Y&
slo] S AZAZI|(TFD Series, llshinBioBase, Dongduchun,
Korea)= 96A17F B9t A% T Alm= ARSI ZAZRH Al
e -80T9 2A215 37 (WiseCryo, Daehan Scientific Co.,
Ltd., Wonju, Korea)of] H35t1 AFA 2] A 347 5% A2
of A & &AeJM Astelon nE A Aes sE4U%
T 15 ol &=

Hl

ke
S A
i

e BN

2. RI2IM A 2|

2] AS-2 W ALS] UVB(290-320 nm, broadband 20W/12,
Philips, Amsterdam, Netherlands)S AF-5}91L QlFH|o|E
(WIR-420, Daehan Scientific Co., Ltd., Wonju, Korea) QFof] A
R AAEHRE 257t 2AHEE 5 A&EH ARA
(W700xD600xH100 mm)E |3t & 21245 /1S HAe}
HTHFig. 1). A AT 42 Q) 41Z7 7] (HD2102.2,
Delta Ohm, Caselle di Selvazzano, Italy)S &-&5}3tt.

ZQ)A A g]of] AFEH tray= W350xD255xH40 mme] AE|
A A 28 oI 140 kim’e] A AFFS tray AT
of stk AY 17E Y 37X+ 17.5 kI/m® Ao]
A wuich AR5 Fo] ottt o, AF 49 A=
EFGE F 140 Wim'e EFBFE Lhro] AT sk

£ Ao SEARE SoluAe Alm37], A4
ZARRE, YU, Ale SH3S 5-Z Gefoto] H[Erl
D, SX1o] A9l A A AHez2AaE HdAstaA} ot
Aot AF 1914= AE37]E 300 pm ©]3}, 300~500 pm,
500 pm~2 mm, 2~4 mm, ZA & 27F ALA B 274
4 AZo|(uE)E 2ot o] wf AR £8A]7]
£ 8%, ArJATFS 140 kIm’o| A AJAl A2 UL 250
mg/em’, H22EE 40Colct. A 201 A& 109 53
S FolH A9l A 8375 2~4 mmE FH|5FIL 2l A
L= 30~60CE 10T 7HE0 2 519901, 40C 7] A] A}
Q) MTFS AL 140 ki/mo]] B R37H AIZHS A & o}
£ Aol FYstA H&strt. AF 39 AYA AHE:
AHLS 98] 6.25, 12.5, 25.0, 37.5 L 50.0 mg/en’E LY,
on A5t 640 83t 2~4 mme] EUE FH|5190H,

Incubator% chamber

i
Fig. 1. The appearance of UVB iradiator used in this
experiment.
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9IS 140 Kin?, AELEL 40CE sk A% 4of
HE Az T@EG] 12 Aol dolu At A9IMY
140 kl/m* 2704 BAZIRE 1, 2, 4, 8, 16, 323]2 23}
Gt o] W] S2A7|E 89, ARI/E 24 mm, A4
LTS 40T st 48 98 ¥ A%, veh D,
rgosterol 3 & B2 FFE BATHA,

3. Bao| Mz =¥

A 24Z Ao 2R FolHAE A Ag F 500
um °oJstE &7 EZolut 500 um oJ5tel Alg= IR
AM&-SF T}, Petridish(35%10 mm, SPL Life Sciences, Pocheon,
Korea)ol] A28 Y2 & AX}A|(Minolta Spectrophotometer
CM-3500d, Minolta Co., Ltd., Tokyo, Japan)Z LZH(HX)2} agt
(S8%), 213 bIHEAES Sasct

4. EO| HIEH2I D, I ergosterol &H2F F4

A2 Ae] & HEHl D, B4 9l AlE 2 g& duran
bottle 100 mLo]] 21 methanol 50 mLE 7}5Fa] 50°CojlA] 94]
7F 5% 251 53 F A5HE oJTA](Adventec No.2,
Toyo Roshi Kaisha, Ltd., Japan)Z oj1}5lo] 50 mLZ A3}
of FAAERE ARSI

HPLC £4Z 95 &HE AEE WEH ] ZE(PTFE
0.45 pym, Guangzhou Jet Bio-Filtration Co., Scenic Science City,
China)2 o] 3}5}31 HPLC(Agilent 1260, Agilent Technologies,
Santa Clara, CA, USA) 4& ¢35t A5Z AREs5}T)
HPLC X7 0 Z &= Zorbax eclipse XDB-Cig(4.6x150 mm,
5 um, Agilent Technologies, Santa Clara, CA, USA)S AR&5}
PJom o]58uE= acetonitrile:water=92:8(v/v), &2 1.5
mL/minE A4St UV HE7| 2 264 nmo]| A EA513]
FYF2 520 uLelal AP 2=E 30CE FASHHH. £E
E219] H|Et] D2} ergosterol-> Sigma-Aldrich Co.(St. Louis,
Mo, USA)OI A £9d5to] 100% HErof| L8471 & A&5
o A7 o 3pEEo R EASrh

242 98} ALgH Az uehd D,

, Folin-Ciocalteu’s < HE

Z 89 0.1 mLof| Na,CO; 2 mLE #7}
_‘1

Ttk

UVB Ao i 587% ol #4 54 131

6

A% "lo|8 o] A YE Fldl SAS T=TH(SAS 9.1,
SAS Institute Inc., Cary, NC, USA)S AR&olo] Ho-1t #5H
Z}= F£38}a1 one-way ANOVA(analysis of variation)2 #| 2] 7t
Z}o]& EA35}99 2™ Duncan’s multiple range testtDMRT)S
ANt % feRRlM BI $U4S AU

243} @

=

AE, 52 = G179 ¥ 2h8sto] Hlg

A A Q7] Qi FEAZRE
o|HAQ] Z7|7} A-&4F EHHo] Yol H|EtYl D, 843
aIAY Aolak= 7Hgsto] AE 12 Ak 524
FolmAlY AlZa7]of wE AL A7 & FAEATL F
848 AR 2= Table 13 2t}

A 0] A9 2~4 mm A oA L (BE)°] 7HE &1l a
FEN )T bR E)S thd F2 Ao 2 300 um
olate] F7]oflA Lgk(F k)l 7P Wil agh(H A )} bk
FANE)2 2358 2 ATFS Bt ARIAV]E vE4
oA 300 pm oJo}7HA] DEjoto] AFelA Aot wf HlE
9 D, SX°] 53 ART7|E 2~4 mmPE A B 2
7o 2 25961.2 1g/100 g o]A4He] H]erdl D7} $H-3-E 0] Q131
ow BH5hA] ok HolH Ao A= 16,479.3 ng/100 g, 300
1m OJ3h= 18,289.0 1g/100 gC. &= YERY Alg 7|0 mE 2}
o|7} Wttt Hlgl D, & 37 =& AR 7|Hid
7P A2 4RI 300 pm ofstoll A} 2~4 mm E= FA F&
ZZko] ] W2 vlEtYl D, T7FFS Kol oA S
AIARI A BF77F Y AR AHZLEHI

EolH A9 Q)X AL whE H|EM D, 37 At of
gk Choi 512019)9] Aol W=, Fo|HAl9] HIEH] D, 3t
2o Q)4 Z7] A 53.0~53.3 1ug/100 go] Yot FAAZH
Aol AL ZL)A 105 kim? o)A A FHS o 18,691.3 ng/
100 g o]0 &2 FFot3om AFEo|H A H-§- 52.591 70
KMo 4] 4,643.4~4,780.9 1g/100 gO.2 W 3}FS Ho
105 kJ/m’ ©]4F2] 2] A A €] 7} vletyl D, Z7to] &3}H o]
2t B E b Qloh B3 A7) o) mEtA ke BIER D, S
7¥E 693t 790l 835t HolH Ao A] 20,524.1 1g/100 g
7] F7Fol7 1% st ol 490 Hlgf 3.3u) S7KsE &=
zlolt}, 2t Q185 EHoA = A2 7)o w2 HEH
D, 37 3= A=A got 88420 AeA A
w2 Adet A7 Dok =Ao

o NN 2 I
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Table 1. Quality characteristics and content of available components of freeze-dried ear mushroom after UVB treatment

according to sample size

. Hunter’s color value Vitamin D, Ergosterol Total polyphenol
Sample size
LY a b (ug/100 g) (mg/100 g) (mg/100 g)
Below 300 pm 50.440.0 3.9+0.0°* 13.2+0.1* 18,289.0+309.6° 79.242.8 1.65+0.01
300~500 pm 50.8+0.3° 3.540.0° 12.340.1% 22,928.0+76.4° 93.1+0.6° 1.72+0.01
500 pm~2 mm 52.4+0.2¢ 3.4£0.0™ 12.3£0.0 25,625.1£332.2° 97.4+1.4% 1.73+0.02
2~4 mm 55.240.2° 3.240.0° 11.920.0° 25,961.2+431.5% 108.8+1.0¢ 1.700.02
Finely crushed pieces  53.0+0.3° 3.4+0.0¢ 12.2+0.1¢ 26,968.7+965.9* 116.8+4.6° 1.68+0.03
Coarsely crushed pieces  53.2+0.4° 3.440.0 12.4+0.1° 24,897.9+144.3° 148.9+0.5° 1.71£0.02
Whole 54.3+0.3° 3.520.0™ 12.6£0.1° 16,479.3£318.5 182.443.6° 1.66+0.02
% Sample harvest time-August, UVB treatment temperature-40C, sample density-25.0 mg/cm?, UVB dose-140 kJ/nr’.
Y L; lightness (0~100), a; greenness-redness ( —80~100), blueness-yellowness ( —70~70).
? Each value is expressed as the meantstandard deviation (n=3).
“Mean in each column by different superscripts are significantly at 5% level by Duncan’s multiple range test.

S]] D, A7AQ ergosterol TS HIER D7k Wol A A 164774 LS 2AGE A3t 147 o] TR AmE
9 24 mme} B H<e 22 HelToIH 10881168 mg/ 7] 1 em w3k wf vk D, o] folH o gty
100 g ©|lom 11 o]l AlZA 7|0 A= HIEHY] D7t A A 5190 UVB HFAE 1 em’ 27|04 7]E} A|lRT7] T
Y73 =]o] ergosterol Tgo] =2 Z7Fo|qlet. ¥HH 2 mm ©] = PEHE sZ2dx #Ao Hlgj el D, o] =11
stoll A= AlZ=7|7) Zotd S5 el D, A% A3 S R Abof| HSjA= oF 108] o} F7IeFATha Ha1skG]

oI B3} ergosterol FFE RolFCh. Kalaras 5(2012)
2 ergosterolo] UVBO|| 2]d]| previtamin D2 FgHH o] % b
E71 D7 A4E] AL UVBHERE % 45 27|
WA, oge 20| FEEA 1 A4H 0 UVBY}
ZAFE 7% ergosterol©] previtamin D2 A3+ & T o]} H]
BTl D,2 M= A 5ot 5|8 o] A<l tachysterolo] Lt
lumisterol2 HEHEICET 9133 B} Uk, LU e UVB
Aoy 2= AASHA] 3ttt & AolA:
A@217] 24 mm olate] 29 A%l UVB 2Al] 9|
previtamin D,7} OJAIA|R ATEH AoR Z=xHojFHor}
Kalaras 5-(2012)0] 153} v}9} ZHo] &% Ak& 70| Y9l
AAof M= o2 Hee =27 BoT Zow &
T

SAAZH 24 FHolAe] F9 HUT 3 mm FekT
L UVB A2 22} 177 pgle} 395 pgie] MIER D7
Ay/g o] 2ulf o] AolE HEhdths Hik 1o (Nolle
T 2017) AEZ7|17F = AR FEALY EDJX} 2717
AATEA] ot & At 2542l vt o2yt 1A
w2 A9 oA Edel Yol $URT 3 mm
Agtrol| A eI D, 3ol =9td H o= Hof UVB A
A HEH D, Aol ATHAQl AleT7]7} Gl A0 Hof
Zc.

Keflie 520192 =EF|HA A Al 7HE 3020

72}

o v SAARE AL AlEFT|d e aiks HE
=A] kot

FAE EEES UedE § EgdE T2 1.65-1.73
mg/100 g = AlgH 7|0 W F Zo|7} Ut

24
=

PN

REA

o

M

2. = al

=
=

AZ F0|HM2| XI2|M Xz[=rH
]
ARl A 2lof ofet FolHAe| wEr] D, 37
of AL A2 Al HeAos WS 22 HY
oFA] gl Ad9ste] Adgo] tha EojAle S A
. ool 2=AAMZE F2bE 2R 2AMEAIE AlZte] &
A3t 2o A AL]AdE AR 5 A= 513l 60T o]
Fe A A § B 24 2E BV
o wEhA 2 AdoAs A A22EE 30~60T2 2

E
=

o
T,

™

a4

AT 27
SHA Ao

-
R

3% F BASHY AANE IS AT AEL 9
3 1090] 43H8 BolAe FAAZ ] AR/ 24

mm= AH5H 2 AFF 140 ki/m® Aol At AlZkS
40CE 7|1E02 BE 2rA 2o Eo] 2839t
A 0] B9 LEH(BE)E 40~50 CollA] tha Fastglon
a(HAE)T bFHFAE)S 257t 5715 HolX|:
S HATK(Table 2). AHIA FARLET} obd S H]e}
gl D, gFo] S7kste] 30T Aol A 14,4374 ng/100 g
o] o} 50~60Cof| A= 16,950.6~17,512.3 pg/100 g H o
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Table 2. Quality characteristics and content of available components of freeze-dried ear mushroom powder according to

UVB treatment temperature

Hunter’s color value

UVB treatment Vitamin D, Ergosterol Total polyphenol
temp. (C) LY a b (1g/100 g) (mg/100 g) (mg/100 g)
30 49.5+0.4* 2.8+0.0° 9.120.1* 14,437.4+206.7° 107.5+1.5° 1.19+0.05
40 48.8+0.7° 2.7+0.0° 8.940.0° 15,678.24220.7° 105.242.2° 1.28+0.03
50 48.0+0.6° 2.740.0° 8.740.0° 16,950.6+384.9° 108.342.4% 1.06+0.02
60 49.7+0.5° 2.6£0.0° 8.740.1° 17,512.3+406.0° 111.2+0.6° 1.10£0.04

% Sample harvest time-October, sample size-2~4 mm, sample density-25.0 mg/cm’, UVB dose-140 kJ/m?.
D L; lightness (0~100), a; greenness-redness ( —80~100), blueness-yellowness ( —70~70).

? Each value is expressed as the meantstandard deviation (n=3).

““Mean in each column by different superscripts are significantly at 5% level by Duncan’s multiple range test.

117~121% =2 gFFo]QiTt. Ergosterol T A4 2]
b =2 AollA HlEl D, A4do] WtSolE E-Fot
I AR ¢kl 958 tha w2 BIE Bt 30~60T
Ao whE} 105.2~111.2 pg/100 g2 6.0 pg/100 g xjout
of Holx| Iotet. whEba] AoJA AHE2E= 50~60C7F
S5t 1 o]sto A= 25]2 HIER] D, HA|Q] ergosterol
g AASHAA L I D, F7hHFo] Rok7] o] A
g2k g7t ojXs AR wodth 8y 5A4R
H FEolA B A9 A4 12 Wi’ A Al 2=
25~30°CO| 4], A7 11~138 F7Hol|A] =2 vlehd D,
7} %= 2A 3 mEo] Hil(Lee & Aan 2016)% Bl QU=
ot o] 2 A3 23} tha zfo|7} Q) 9itt. Egt AL
7ol 10~70To] AFQJA A2k 7h-2H] 35T 4 H]Et
9 D, Aol Bl 11 o]fols @ AEH AR, Al
AP, 24X} o] dofuf F4] Qith= HAl® Qlth(Jasinghe
& Perera 2006). o Al YA 9] 2L A= Bt A
JH(Hwang CH 2015)° A% 10°CHE] 20C71A] H]EHgl D, 2
ergosterol g0l F7HE|R o 30CHE 50C7HA] v]grd
D, 3Fgo] oA 08 AA AYP= A, HHEIHAY AL
o= 20~50CE AL ZAFHS 1 30°COA] 98.2 ng/g
2 £2 HEY D, IS B30 504 62.0 ng/gC &
7F& Rok(Zhang Y 2015) HA19] FFofl WA % Zpo]7t
EbtTt.

SAAR EolHAl] L A AHEE 50~60 T A
HEH Db =%t HAY S5, A2 H, AgdE 5
9] gRlo] £EH o7 28g5l7] YR o & F5HTh £ AF
#LT FA49 ALY AR E ol T3l
AZE B 2AbEE AT A=) Al o
off F7F A7 Heg Aog wokdEn. J8y F E8
& &5 4% o)A AP vRVIA R Aol AL
ofgt & Aol ZohE 4= QlSiT

e e

- SEUZ F0|HMO| XM MU= FESH 3
2

3

TRME
R
|

= 5

50.0 mg/en’C. 2 A 5}to] 219
i FE DAFSIET ol FolHMAle] =8kA] 7= 64,
A 8371 2~4 mm, A AL 140 ki, 18|30 A2 LE
L 40CE sk

A A2 Ay MEo] A Ad=o] wE LI(E
o), at (A L), bAEN ) FFS F55171 ot
(Table 3). 12 BIEMYI D, 2 & Zpol& Hof 6.25
mg/em®of| A 23,751.6 ng/100 g Ho|thr} 12.5~25.0 mg/em?
oA 25,503.0~25,815.3 ng/l00 g2 Z7}5tom, 375
mg/em’ 0]4+9] WE o AL 6.25 mgen’E Tt 235|# BlEH]
D, gteFo] RA Uet HIE] D, o] 343 Ql AUt
7F A= A& WHE QI o2k FARE AFE Koyyalamudi
TQ011)y2 Egfo| AH FEoHAE TS 2 & A8
A A o1l © H|ErY] D, 9eFo] 44) o)A Ajoldtiar
stlout thardt U= A shA] grot 2 ATt Bl of
Eh=

Ergosterol 9Fg-2 HIEFYI D, 9 ¥t} I A2d=r}
22 625 mgem’o| A 7 2L 842 ug/100 g2 H I 50.0
mg/em™7FA] 175.0 1g/100 gQ & =olF ). Eo|sA = HlE
9l D, Feo] 12.5-25.0 mglem’™o] A 2 A5 Hel ¥hd
ergosterol - A UE7} obRlo] wt A& F7Fskel
o} A E 7t 2L 6.25 mg/en’)| A ergosterol Fego] 20
U @3] HEY D, &5o] W2 YRlof thsjA = tachysterol
oL} lumisterol2 A= 7] HZ & FZE 0| Qo
Age FEZF 8%t Ao 2ot 2 A Ad Ao A
gUro] wet D, X &= & Aol UERT] wiEe
BHAR] A AHE oA AL WS¢ 8%
ARtelor & Zo= yZtEH
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Table 3. Quality characteristics and content of available components of freeze-dried ear mushroom powder according to

UVB treatment density

Hunter’s color value

Treatment density Vitamin D, Ergosterol Total polyphenol
(mg/em’) LY a b (1g/100 g) (mg/100 g) (mg/100 g)
6.25 56.1£0.2% 3.320.0° 11.9+0.0° 23,751.6£323.5° 84.241.2° 1.50+0.02
12.5 53.7+0.0° 3.420.0° 12.3£0.0° 25,503.0£269.7° 99.5+0.3¢ 1.530.01
25.0 53.240.5¢ 3.3£0.1° 11.8+0.2% 25,815.3+291.1° 132.242.3° 1.65+0.04
375 56.1+0.4* 3.10.0¢ 11.5+0.1¢ 22,918.0+212.2¢ 154.941.0° 1.65+0.03
50.0 54.9+0.3° 3.240.0° 11.740.1° 21,231.0+£94.2° 175.0+1.0° 1.65+0.00

¥ Sample harvest time-June, sample size-2~4 mm, UVB treatment temperature-40°C, UVB dose-140 kJ/m’.
Y L; lightness (0~100), a; greenness-redness ( —80~100), blueness-yellowness ( —70~70).

? Each value is expressed as the meantstandard deviation (n=3).

“*Mean in each column by different superscripts are significantly at 5% level by Duncan’s multiple range test.

Z S0|HA EL9| XL|M XE| A| 2R+

4. 54 ”
SESYH ¥ RE4E &

Eo|HA 9] HIEHI D, 730l ¥F= 1A= A4 A7
ZAE Yol 1A} o] " AL Ea) AL Ao a1tA
Ql AFEI7], RALR L, Aedro] B8] AEsIT A 40
A 140 kim® A2 A] EFISFE 1-323]2 gt & £4
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Table 4. Quality characteristics and content of available components of freeze-dried ear mushroom powder according to

mixing frequency during UVB treatment

Hunter’s color value

Mixing Vitamin D, Ergosterol Total polyphenol
frequency (No.) LY a b (ug/100 g) (mg/100 g) (mg/100 g)
1 39.0£0.5" 2.7+0.0 8.0+0.1 7,187.6+62.4 129.3+0.9* 1.64+0.02
2 417409 2.740.1 8.0+0.1 9,273.24378.3° 115.445.2° 1.66:0.02
4 41.240.6° 2.7+0.0 8.0+0.1 11,991.6+228.3° 108.442.2° 1.60+0.02
8 42.6£0.6° 2.740.0 8.0+0.1 13,358.3+96.5 102.6+1.4° 1.63£0.03
16 41.9+0.9° 2.740.0 8.140.2 13,445.2+54.7° 101.8+1.5° 1.5620.01
32 41.7+0.6° 2.7+0.0 8.2+0.0 13,825.7+413.8° 97.6+2.49 1.63£0.02

¥ Sample harvest time-August, sample size-2~4 mm, UVB treatment temperature-40C, UVB dose-140 kJ/m”.
Y L; lightness (0~100), a; greenness-redness ( —80~100), blueness-yellowness ( —70~70).

? Each value is expressed as the meantstandard deviation (n=3).

“dMean in each column by different superscripts are significantly at 5% level by Duncan’s multiple range test.
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