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Abstract

To examine the possibility of ear mushroom (EM) as a source of natural vitamin D, the UVB (ultraviolet B) was treated according
to sample drying status, drying methods before UVB treatment and harvest time. And then, vitamin D, and ergosterol contents were
investigated. According to the sample drying status, the vitamin D, contents of fresh and freeze-dried EM (whole) increased to
4,634.4~4,780.9 11g/100 g D.W. (dry weight) under UVB dose 52.5~70.0 kJ/m® and above 18,693.1 11g/100 g D.W. under above
105 kJ/m’, respectively. By drying methods before UVB treatment, vitamin D, contents of EM powder (below 500 pm) that dried
in the vinyl house and freeze-dryer increased to 4,886.2~5,132.9 11g/100 g D.W. under above 105 kJ/m’ and 17,103.7 1g/100 g D.W.
under 70 kJ/m? respectively. Ergosterol content decreased with increasing UVB dose in all experiments. According to the harvest
time, vitamin D, content under UVB dose 210 kJ/m’ showed marked difference and in order of June, July, August, October and
April. As for the results, the optimum harvest time, drying method before UVB treatment, sample size, UVB dose for the EM
contained high vitamin D, content were June, freeze-drying, whole, and 105 kJ/m’, respectively.
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M E o AFsh= AFgEolA Ag@ Aol Wt 2011d =14
ZAFRAE Eof B1E ¥ 9ltkKwon SK 2013).
HIEH D= B8R B4 SollA FF %= Dyergocalciferol),
Dy(dihydroergosterol)2} 554 F-F%== BIEFY Dy(cholecalciferol)
5 TE A 7] FEE EA5tH, o]&2 w%- AR get
A FzE 7} 1 dH(Keegan 5 2013). Scheunert 5(1935)
of ofsff A-&HAlof BIEHT] D7} THFE| o] lekal HilH o]
2l Mattilla 5(1994)°] oAl S|4 % BB D7} A

T Aol MsiH) vkl D2 TR S Ux 2L

HIEH] D= 23 919 &5 ¥ o]&, w9 FAHT §A
of Z8stH, T35 I A Ao RS F= Y
AR, AFYFENHA A7 5AEY 71+ 2 A4 5
E5o] &= AE&A H|EM o]t (Ministry of Food and Drug
Safety 2019a). WehA BIEHY] D7} AP = UZ 45, obsol
Ae EA3kso]l Uehua, $37] o] ARloAl= &t
T /g0l AR Alui9] vlekdl D el THlA HEE

84 25(0H)D FL2 H|E|ojx|=H], 20 ng/mL WGl A}
i HEty D ZBAE, 20 ng/mL 0]AFoll A 30 ng/mL BTk
Q1 AHl= B2, 30 ng/mL 0|4 SEAIE| 2 LEE] o]
A (Holick MF 2007), $++919] 73.4%7} ZRAEH 2 FAHE
ot ool A, = dFHTE FEAZ oA, dut FHHET ofntE

AE A= FERA =k v D /2 provitamin DRI
ergosterol(Ds), 7-dehydrocholesterol(D;), 22,23-dihydroergosterol
(Dy)°] M4 £9] UVl 93} previtamin D2 A= 17, o]=
T}A] vitamin Dy, Ds, D2 ASE = F 22 R Y= ch(Holick
5 1980; Kalaras 5 2012; Keegan 5 2013).
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Ty A E oA A E = HIE D g i b
Fol7] wZof FZoll= HAld A9For Aejde A
sto] HIEH DE FAA7|= AFE0] ThdsHA HilE
9t} AFeJA Zo|A % E3] UVB(290-320 nm)7} UVA (190-
290 nm)L} UVC(290-320 nm)=.c} a7} Q] A0 g H 1 E Hf
Q1 © W (Jasinghe & Perera 2006; Wu & Ahn 2014), @A ddgt
C 5 749 ¢4F IV = AAS At HAlel /4
FHAMY A Y] S22 ot A w1 Qlo], MAF
7t 83 HIEH D 35¥CE HREY Qith @4 Syt

Al Z RN A oAM= A7 SAE FFASL HEH
H3= 95 BlEtYl D.9F D E= AlFYE AMESHo] A
% - 7}Zo] 7Fssttta AEE o] th(Ministry of Food and
Drug Safety 2019a).

N 8% 74 HEkel Do} DS st HlEkl D 3
T2 Zo|HAl 167.8 ng/100 g D.W., EIIHAl 27.5~72.6 ng/
100 g D.W,, Ao, JAHA, ZAHA 13.0~29.4 11g/100 g
DWE Ui} Bo[sAolA 714 E9Eoni(lee 5 1997).
100 g% HIER D, THE 7Bl G636 1go] AEol
Al(11.58 pg)oll H]3] & Aoz B E v QltkJi 5 2015).
E3E oy A2 H|eHTl D& ofYel, fE]d 5 trehalose
(11.56mg/g ©]4}), 410]-3-(60% ©]4}), 5714 H(propionic acid
53 ZEgS W= obd| - Ak(glutamic acid, asparagine 5),
B-glucan(8.29% ©]/4)o] v -FE o] Qloi(Kim 5 2012),
o, FHINE v S s A 5 gEet 7]sA0] e AE
dEh 18y S = 7HE A A7 G K
I & E(Choi T 2015), OFAI7HA| &2 Fo|H A & F3t
87 59 RARE AHEE= AN S 23 ok

wehA 2 Aqs HolHAlS A HE D, 3592
MEs7] s Az o7, A A A AT 2 52
Al710 whet 242 A4S A Egt & M9} HIEH] D,
ergosterol g5 £AJ5t0] Fo|H A HIEH D 53 |
of tfsf AEstA, o]F &3 E5% HE D 3 FoJ
A B es w7t 7HAA, 71648 =2 AlZdAl
Eo5to] Ho|HAl9] AH| FXof 7]ofstarAt sF3iTt.

>
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1. BT

£ AT AEE FolHAL @Ag FFol, oA

UVB Ag]el o3 HolnjAle] 4 54 621

SAARE Bo|B4o] BTS00 im o]hE AHE3tsic 4
30141 ST 718 Aol He ojiol] B B B4
& gohu iz} 49, 6%, 79, 89, 1040] Yarslo] HAAZ
| ZoluAe BAZ A8k BZolH AL 43 g

TFdste] 7C PAIL(WCC-250, Dachan Scientific Co. Ltd.,
Wonu, Korea)oll B3 % 2914 Rejstoict. $24% 2ol
HAL 24A17F B9 -40Co] 24251 (WiseCryo, Daehan
Scientific Co. Ltd., Wonju, Korea)o| WY&l SEAZRY]
(TFD Series, llshinBioBase, Dongduchun, Korea)S ©]-83f 96
Azt &<t Az & AQJAS A2 sel

2. XM 2|

AHEE 2SS UVB(290-320 nm, broadband 20W/12
RS, Philips, Amsterdam, Netherlands)0]1l, AH| QY AAE R
S AR A ZAPFA (W700xD600xH100 mm)o]| 87H
£ F&oto] L7t 2EEE QFH o] E (WIR-420, Dachan
Scientific Co. Ltd., Wonju, Korea)of] X5} Htt. A& 2] A2
A g Yol AFHEE 871 Z7]1= W350xD255xH40 mm ©]
Qom, M =4 7|(HD2102.2, Delta Ohm, Caselle di
Selvazzano (PD), Italy)E ©]-&5tc] &7] ZE5Y AdFo| &4
3 AL A S A5t ¥ AFQl 8.75~17.5 ki/m’
S AT B¢ 4375 ki’ ZTte}, 1 olAke] Aol Al
Aol 175 ki/m® Aataich A5 FFo] TgstATh

AY 194 &ML 0, 875 17.5, 35, 52.5, 70,
87.5, 105 ki/m’'Z ZAS A &, A A - & FAS
75t FAXREES AP Y, AR JolHAlE
0, 35, 70, 105, 140, 175, 210 kI/m? Ao 2 2124 s}
At} o] o BEoHA T AR Ho|HAlel XM i
fl= dEAYEE Sof AAgstelh AF 29 UVB A2 A
AzHHo] g RJAZL 0, 35, 70, 105, 140, 175, 210
kl/m® 0]l o, Ag 39] 3x|7]o] M2 Fo|HAlo] z}9]
A= 0, 210 ki/m* o] it}

3. AEERUS| ME 5
A% 4L S8 AZolH AL Aoli Aeste] BEA

Z & Bafjslo] A|EE sieve(No. 35, Daehan Scientific Co.
Ltd., Wonju, Korea)S 0]-8-5}9] 500 ym 0]5}=2 A5} 0,
FAAZE FolHAl QA AA X2 £ 500 pm o|5tE E4f
Slo] ARR5lgit) AlES HE] tJ4)(35x10mm, SPL Life Sciences,
Pocheon, Korea)°l] < & A }A|(Minolta Spectrophotometer
CM-3500d, Minolta Co. Ltd., Tokyo, Japan)E ©]-&5}o] X (L),
A (a), G (b)E ALY o] W MZ}A| calibration
plate®] LEHE 99.68, azk-S 0.03, bzt -0.760] ATt
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4. AZX220| HIEIR! D, Y ergosterol 2 24
HEHY] D, #412 gt AA 2= AFoorEetdA A&
571 (Ministry of Food and Drug Safety 2019b)o]] wh2} 4=335}
FOoH, o] ergosterol EX o= ARE3IATE &, AIF 025 ¢
S B 3mLE &E3] &9 F, ethanol 10 mLoY| pyrogallol 1 g&
=9l &9 40 mLE 7I5to] A¥ & 90% potassium hydroxide
|4 10 mLE 7hoty, 74T Fabeto] Hl5+8 5
oA 60=%t 7+E5tA] saponificationSt A TE. SA] A0 2
Yzhstal 4 BN Zuf7| = &Z1 &, hexane 50 mLE 7|5}
1087 ZFstA X' S9stqitt. Jxdo] A7|H oA o]

o]
7tetetke W7HA] ®AISH] hexaneS& A2 £ 27
=2

d

Z0lHTh 22 hexaneZ 150 mLOf| 1 N potassium hydroxide
oH 100 mLE 7}sto] 5| 1527 A3t 3, o] & B
olal &3S W T2 hexaneZ©] 0.5 N potassium hydroxide -&
H 40 mLE 7tote] AFGst & EFS Al AASHA
HexaneZ-2 A|Z3to] A& o] phenolphthalein A]HO 2 <+
Ze W& YeEhA &= di7bA] of2] ¥ Al Eski=T,
i3] 1527 AE5HA X"kt Hexaned 2 NaSOs £
Ho® &opsto] 24 ETEAAR {713 NaSOs 7S
hexane 10 mLZ 23] A3t & &3t hexane -8} g6t
O]F 40°C ofsloflA] ZUs= ST XF=ol HehkE 2 mLE
7}o}o] &0 o]E membrane filter(PTFE 0.45 pm, Guangzhou
Jet Bio-Filtration Co., Scenic Science City, China)% ©]x}-5}-o]
HPLC(Agilent 1260, Agilent Technologies, Santa Clara, CA,
USA)Z EA3519t o] W AF&H columne Zorbax eclipse
XDB-Ci5(4.6x150 mm, 5 um, Agilent Technologies, Santa Clara,
CA, USA)0| 3 01 0] 5A2 acetonitrile:water=92:8(v/v), <&
< 1.5 mUmin®] Q13 UV AE7] 264 nmof| A £431ct 5
AL 20 mLo] AL column 2E+= 30CE F-A|513t}. H]E}
9 D2} ergosterol EFEEZ-L Sigma-Aldrich Co.(St. Louis,
Mo, USA)O| A F-QJsto] HghSof =of ARgstalon A=

g 3BoR BT

5. SHXzZ

A3 A3te] BAXEE 5 SAS ZZIFH(SAS 9.1, SAS
Institute Inc., Cary, NC, USA)C.2 t|o|E]9] H#T} HFEHA}
£ F3t & AT 7t Xo|E one-way ANOVA(analysis of
variation)2 A5} 5% 4504l Duncan’s multiple range
est(DMRTE A1AJ5}o] BE7 Rel4e A

=l

| nks)

4

1. S0IHA =0T & AjejMEtd FESY
RBEoIMAl T4z FolwAld] AedE A5t

FAZEET Mg ARG ZIKTable 1), &0l Al z¢
Mg A & EAREEL A J4FFo] F/1EeE I
ZFA5to] 105 kIO A] 13.0%5 ZA3] wolHt. ol &}
QlxgFo] Z7toHA HH AEo|H A A k& AIZF F
Al AojA S5 Figo] Woly] YiEo s AFZEr. kA
H|EtYl D7} S7HE A EolH A BARS: o= AR &
A& fJofl ApQJAsg x4o] W Qe Ao HoHrh 544
T A HEE el A A AEoAS FEAXH
o AZRG&2 81703010 X o]F LA A
Aol FAZIEES] W= §I9t

Az 0] - AEoIH A A M FAFF Lgk-2 48.50,
aghS 2.69, bghe 9.380]91.0.1 105 ki/im® A 2] ol A= Zhzt
46.81, 2.76, 9.472 UElgtth Aol Aol Z71a4-2 g &2
L3t2 Yol aghe obs o, bt 52.5 kiim’of|A] 7F
7 =oF Rl 2ol 7t LA Thp<0.05). ZLEju Ape] Mg
2 TAAZ EolW A9 L2 105, 175 kI/mPol|A] 50.39~
50472 1 aZty} bk 70 koA ZHzF 2.86, 10.830.2
AL FAE] vlef| ok TR AFS FF51]
£ olE¥rh E3 §Qto g2 YEolet FAAR FHo|H A9
TE2 7Fs o AA Ao oJgt #ishe o S §isich
ALet WAL G 7|9 ol Y AXRT - 164]3F
T FEIAEC] 90.8%E ¢ =otow Mot F4 ®ish
3AIZE o] S E-E T 0] 164710z o} 72 Bk

o N

Hat &3] 5Hh(Keflie 5 2018). ©]AH

H A9 39 A ¥} QIX|7F FATE SRl A ZolH
A AT Ao mef &Qto g 5 do el
A HDE gkl A gttt

ARl o mhE ROl AT} FAAE FolHAY
BAE WSS A% ZIN(Table 2), oAl 39
UVB 52.5~70.0 ki/m’* A 2Jol A HElY] D, $Heko] 4,643.4~
4,780.9 11g/100 g D.W.7HA] S716HiE. ol FA 2 53.0
1g/100 g D.W.o]| B[S} oF 87.6H]|7} S7Hel s=A]o]m 1 o] 4}
o] AFolM= AAS] st {94 AolE EHH
(p<0.05). 3AAZ Fo|HALZ AQH FAZH] 533 ng
100 g D.W.OlA] 24591 210 ki/m® 2] 3 20,524.0 1g/100 g
DW.E °F 38587} S7tEo] 524% & ALHdE A st
£ Zlo] JEo|H Aol AL S Aotz AR Q5] H]
B D, ¥ 5710 AR AE & 5 ASiTh E3 527
Z ZolHAlo] A9 A A Al 35 kiim® Aol Al e}
1l D, o] F43] Z71et9lom 105 kiim® o] Afofl Al H]
Bl D, F7hgo] 3EEA F Zol7t YIdth(p<0.05).
Ergosterol T2 A=olH Ao A Aol FA 2o A
172.3 mg/100 g D.W.l| A 105 kl/m® 2] A] 135.4 mg/100 g
DW.E, 32471% Fo|HAlo] 3% AL A2 A 1996

Horlo rlo kU rf
:
Y
i)
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Table 1. The weight ratio after UVB treatment and chromaticity according to UVB dose in fresh and freeze-dried ear
mushrooms

Sample drying UVB dose Weight ratio after Hunter’s color value
status (kJ/m?) UVB treat(%) L a b

0 100.0£0.0° 48.50+0.16" 2.69+0.01° 9.38+0.03°
8.75 84.5+0.6° 48.30+0.48° 2.60+0.03¢ 9.1240.06°
17.5 72.842.4° 46.71+0.46° 2.7440.04% 9.49+0.10°
Fresh ear mushroom 35.0 52.3+1.2¢ 46.56%0.15° 2.77+0.01* 9.44:0.02°
(Whole) 52.5 40.242.3° 46.5420.09° 2.79+0.03" 9.70+0.06*
70.0 31.3+2.6 46.23+0.40 2.79+0.02% 9.47+0.02°
87.5 20.742.2¢ 46.74£0.25° 2.84+0.02° 9.52+0.03
105.0 13.0£0.5" 46.81£0.24° 2.76+0.01* 9.47+0.05°
0 100.00.0° 52.01+0.28" 2.69+0.02¢ 9.90+0.06°
35.0 100.0£0.0° 51.70+0.62° 2.78+0.02° 10.55+0.03°
Freeze-dricd 70.0 100.0£0.0° 51.99+0.07° 2.86+0.00° 10.83+0.04°
ear mushroom 105.0 100.0+0.0° 50.47£0.16° 2.71£0.01° 10.43+0.04°
(Whole) 140.0 100.0+0.0° 51.3340.16° 2.67+0.02° 10.47+0.04°
175.0 100.0£0.0° 50.39+0.17° 2.7140.02° 10.56+0.08°
210.0 100.0£0.0° 52.1740.18" 2.69+0.02° 10.55+0.07°

% Sample harvest time-June, UVB treatment temperature-40TC.

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.

Table 2. The vitamin D, and ergosterol contents according to UVB dose in fresh and freeze-dried ear mushrooms

Sample drying status UVB dose (kJ/m?) Vitamin D, (ug/100 g D.W.) Ergosterol (mg/100 g D.W.)

0 53.0+3.2¢ 172.3+4.4°

8.75 2,657.4+119.4" 167.2+10.1%

17.5 3,479.8+115.6° 155.246.8>

Fresh 350 4,448 8439 4% 149.4£0.9

ear mushroom b Cd
(Whole) 525 4,643.4+61.5 1452409
70.0 4,780.9+46.0° 145.5+0.6%

87.5 4,334.3+86.8° 140.5+0.5%
105.0 4,093.3+122.1¢ 135.4+0.6°
0 53.3+1.7¢ 199.6+1.6"
35.0 13,585.7+11.5° 154.5+0.8°
Freeze-dried 70.0 15,558.8+150.4° 139.041.4°
ear mushroom 105.0 18,693.1£157.9° 120.0£1.5¢
(Whole) 140.0 19,208.6:+154.7% 117.841.3¢
175.0 19,518.0+197.9° 111.9+0.9°
210.0 20,524.0+184.3° 98.6+1.5

% Sample harvest time-June, UVB treatment temperature-40C
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.
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mg/100 g D.W.OJIA] 210 ki/m® A €] A] 98.6 mg/100 g D.W. &
Aasto] £ A B o)A uhat 59231 Zjo]7}
AATHp<0.05). ©] w ergosterol AT AYE0o|H A of A
36.9 mg/100 g D.W., Z274% ¥Alo]A 100.7 mg/100 g D.W.
2 YehY vlEt D, 3F Bis7h Eokd 52 HAoA
Z Aolg BTt

| Aol ot Aol A ste] FEA
A stAA 2 DE F7H71= A7} BhdstA 2
of A=t Simon 5(2011)2 FEoHAY A A A
HJEFY] D, 3FFS 55 1g/100 g D.W.o| 921t UVB(1.08 I/
em?)@} 3 (2.5h) H 2] B Z+7F 410.9 pg/100 g D.W., 3745 ng/
100 g D.W.2 FiEthal stoiet. 12jv 718 HlEtdlRF, A
HRAL ofu| At 59 JYR T FAE e} UVB B
S A Apolof] Z zpol7t gkl sho] ZFelA A=
2 vty D, ol 9T vHS & 5 A

Chen 5-(2015)2 A =elz|H Aol 190-700 nm, 169 J/pulse
9] FIUAE 9 pulse A & H[EI D, T=F S7F AIHE H]
e A e oF BB H A0l A 1.81~2.78 ng/g
FW.E 9oy ZLete, ofHA, LetefHAL 036~
0.79 ng/g FW.E ol MAl FF71to]| Zol7t A5 AlAFS
vh Qlth. T3t BEARE EUd AHAE v wotdS o
AR B A9 vEtl D, T2 i -El2 o)A
H|5F o L] 5 435004 AR €A
=2 FAE Uit B syl o, AR St ot
2hA Iz oAl Eo] BlEH] D, TRFS 60 pulse”lA] 654 g/g
DW.E HAHog F7lollchrt o|F Aagtta okqitt.
o]t Aol tisl Kalaras 5(2012)2 UV AgFo] Z21}=H
previtamin D,7} vitamin D, T4l tachysterolo| L lumisterol &
B2 §igtE]7] wfjEol2tal shlvh. T3y B H AL A
AFE 10 Jem7HA] S7HAE A&4 02 H|etyl D, 9
o] Z7Igth= H 1% Qth(Lee 5 2002). E ThE o)A
Nolle £(2017) ¥&o]HA12] 423 mm A) UVB A
(15 Jem?) 3 SAAZEFE 406 ng/g D.W.Q] v]EHI D71 A3
A, B e S244% & 2A9ALS A5 395 nge
D.W.7} A =o] & Zol7}h glekal skGl=d], ol= & A¥
of s &pejAFo]l @Al Ft7] YRR YL

i e

s
A3, AA A2 Holl= A9 o 1087 2A & 3
oA} “etHA G Hf =2 Tfe] AEH W
FIHAT EoHA9] HIE] D, S7FFS =4 gty
St 53] Hol# Al ergosterol TF e ¢ ot F2
Z Al gigt A A 9 {3t ARE FAERAL
=2 oottt ZEut & AdoA AEo|H AL HIE] D,
SHFL 53.0 ug/100 g DW.o|l o SAAZ I 210 ki/m’)

A2 Aol A 20,524.0 ng/100 g D.WIHA] F715H= 02
UERg=d], o33t 42|+ Choi SJ(2017)9] SAAZ & &}
QS A3t AjSolH Ao HIEtd D, Tf HSegt %
och. whehA] 5 w4l S50l whet AR Ee} AL

£ W5l tiet A7t Algs] Ay Efojor & Ao g Azt
F},

oAl xojio] o HEtYl D, ¥ Blwgt 4
I} ZAAZHAEA)NAME ALAF 105 kiim® o] 4ol A
18,693.1 ug/100 g D.W. o]/ o]l o1t Y& H A (5A))ol A
L 52570 kI/mPollA] 4,643.4~4,780.9 11g/100 g D.W.& UHE}
U HEH D, SHE AdiM= 52d% & APt 20
fvto]9lom o] uf zpe]HFFL 105 ki/m’ o]4fo] B g
Ao = dehgr)

=

THChoi 5 2014). T2t £ A-tollA= AE 15 B3l A<
A Aol o3t vletYl D, F7ho] 3AAR0NA AA O
2 =%7] W2l vl D B3 A7 54E 945 AHS
542 98 520z E FolHAL 7 57k drkA el
AZHHE v dote-A AR Eo|HA, F A|R9] ZolA F
X a9E AESHYoh AF 13 22 Ay 2004 FolHA
EUE AHEEE olf= AR BHAS 58 AoH AP &
S A= SHEIA st

HGokeA AR & A4S AH2ohA] g2 HolH A 9]
L 44.19, bgh2 9.3591 Wb 527 % A= 51.72,
9.518 U H[Goe-A Az FolH oA Lt} btol
ol ojF A= A3Foltt. ol AF 19 AEo|H A
A A2 (0~105.0 ki) & FAA2T A7 Lgt
46.81~48.50, bt 9.12~9.70 R THE 2 $=Z]0o| U TH Table 1,
3). HlGo}9-A AR FHo|HAZ A4 F7to] ©t L, a, b
& BE gA2 PopR= Aol FA 2 Hls) 210
kI/m*o| A= Lk 5.55, agk 0.17, bk 0.527} ZAsko] 8914
ol Zo|7} AANHE<0.05). 1y s2A% EE9 A
A= FA ] vl Lt oA R afh2 =2 B
o192 H bt 70 ki/mollA] ot 592l 2fo]7} QI E]
ATHp<0.05). o] = TAR FHo|HAZ BAE AolH A
ot AY 19 bt} vl FFoldh

oAl TAUR EIoA = AR Ao g
H L2 ROoHA| 1L a, bt EokA= d4do] HE= =T

2
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Table 3. Chromaticity of ear mushroom according to drying methods before UVB treatment and UVB dose

Hunter’s color value

Drying methods before UVB dose
UVB treatment (kJ/m?) L a b
0 44.19£0.35° 2.58+0.05% 9.35+0.24°
35 40.57+0.30° 2.64+0.02° 9.40+0.09*
Drying 70 39.37+0.18% 2.56+0.02° 9.19+0.10°
in vinyl house 105 39.71£0.21% 2.5240.03° 8.83+0.20°
(Powder) 140 40.41+0.19" 2.5240.01° 9.19+0.11%
175 38.67+0.12¢ 2.4140.04° 8.77+0.08"
210 38.64+0.46° 2.4140.02¢ 8.83+0.10°
0 51.72+0.30° 2.5240.02° 9.51+0.04¢
35 50.19+0.17° 2.66+0.02° 9.86+0.04
A 70 50.52+0.33° 2.68+0.01* 10.14+0.03*
F r?}iif:;gng 105 50.09+0.17° 2.65+0.01° 9.94:£0.04%
140 50.15+0.22° 2.70+0.02° 9.99+0.06°
175 50.21+0.20° 2.64+0.02° 9.79+0.05°
210 50.06:0.08° 2.67+0.03" 9.91+0.08"

% Sample size-below 500 pm, harvest time-June, UVB treatment temperature-40C.
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.

(Chen 5 2015) AF 19] AFolHAAE H|3t Anprt
E%El"* out FEAZ FolHA(EA Ex D)ol AA
< AP o Ak 3= dAFS B 75517171 ofF
ot o2k Ul T2 AR HIdskA xRt gy &
= 715HA] gobAl dofl ojgt M ¥iskrt A9 Gl AEiollA
Aol Aol A= Q7] LR WHEITH
LAl 754 HAWH 5 1M AT= tyrosinase 4|5
o2 gRlsk=d], o] o tyrosinase= FE HAA {2
5l 7]29l tyrosined} DOPA(3,4-dihydroxyphenylalanine) =
ASA A HehdS FAIZITHLin 5 2002). whha] A
= AR =E5HSE Lgte] AE Robd ZoR =5
Elon AF 19] HolHA A '%ﬁﬂ o zpelA A= stA
U AR & A4S AT F¢ F3l6HA Lgke] Wot
;(]J: 7:1'6351 Eoﬂﬂr
bt ESH|2|e S| E]9] L, a, bgt2 TAA R A
ZTtof| H]§f &9k or(Park 5 2014; Choi 5 2017), &
F IR A AR2E7F TS Lol
51 agtd}t b3S =719 (Shin S 2015) &

7} e T Ao Lt

Hyp AL g Geigt & H|EgHl D,
2} ergosterol TS }_/\}T_ﬂ' A= Table 49} ) AJAE

A2 oA ot W HdshA AR HIE] D, oFg
2339 1g/100 g D.W., = 73_5%% 2.7 ug/lOO ¢ D.W.o|%
t}. T3} ergosterol %1' F2 H)Jol-A AZFToA 79.2 mg/

100 g D.W. 327X ToA 1893 mg/lOO g DW.E Yeht
SAAZRTONA B dskeA AzAo] v HEHYl D, o
2 1 ergosterol T2 2 A7 YERGTE Choi 5
(2014)9] A+ A3pof|A 7Hof| &7t FHo|H AL B 5k
2 AZ Al 677 ug/100 g DW., SZ2AZ Al 590 ng/100 g
D.W.°] HIEHY] D, TS Hiskql=t] ol=et Zat= Aul
Ak, AuiAl7] R 739 ZooflA 7]1E Ao = AZHEH
Aol ekl what vjdaRe-A AFRT= 35 kim'ollA 41924 g/
100 g DW.E 23] 2715k 105 kl/m? o]A}ol| A 4,886.2~
5,132.9 ug/100 g D.W.2 H]5=5F H]ElY D, JAAFS HATh
HhH =ZAAZRXTZE 70 k/m®o)| 4] 17,103.7 pg/100 g D.W.E
FNAE Holt} o] & HFoA Fasto] {20l Xol&
O H(p<0.05) BI'ESFA AR ET= oF 2.8H o|4f &
< HEH D, & Kol 3320l Ergosterol oHg
A F7te weEt Bl dskeA AERTE 792 mg100 g
D.W.OlA] 50.1 mg/100 g DW.2, 3EAZ A2+ 1893 my
100 g D.W.9|A] 43.7 mg/100 g D.W.E, & A2 BF 2|4
Ao =m Fadte FTOIU o H(p<0.05) HIEI D, /7ol
Hord F2Ax AFolA da F2 9 Zoh
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Keflie 52018y Bt WAl A9 B[ERl D, $X &
= ofd X[ HFoj|A HH AL E Tt UVB A2 Lof| A <F
O} A= =o} 814 ng/g7tA| S7FetaL sHglow Yl A7
T2 3AIZE o| 25 E HEI D, 3F S Rk oha
T3 B Qloh 3 Ao 213 UVB A2sh= Zo] 52
A% T UVB A EE 524% § Y Ao visf &
A gipAolgkal sHQit. 18y & AoA BidsheA A
ZT= 35 kim'of] F23] v|ebdl D7} Z718kATHE 105 kI
m’ O] R EE A Z71eHA] ottt 5AHAX T UVB A
gt HdoleA AxFE oF 38 Fk HEl D, 4
of &ItHolqt}. ol A7t U2 o|RE WA TFY
2ol UAZAATE 2Rl -2 u=tr} ofdr] <o H
S UVB =7t Aid o= 2l Bl dsh-eA QoA ARE
7] Wil AR Hls] BlEtY] D S &7} Eol
2 Ao AYZEAU

HEIHAO] B2 10 Jem’2] A]Alo] AE|H AIARTFE
o] vl D, §F2 77.8 ng/g = FAEtof H|s] 4.84)
S7Fotl o, @3 U F 6417 UVB A4t 4374x
UVB 3~6A17F A 8] 116.7~138.8 ng/gl & H|EMl D,
o] Z7}stthal stof MAAZ vlg| dFAZRT &3
A& BF 12 W(Choi HK 2001), 327% & A&
EHA] A3t Nolle 5(2017)2] AF-ollAl= F&olH
2 Ex @31F(60T) & UVB A2, UVB A
Az3F 739 38400~40,600 1g/100 g D.W.2 H|Z$>
HIEH D, &S Bk 18y 43429 BE Az
It P wislel FEAR THA FAL AQHE B
P o &2, SR}t =8 AA axHel
A <284 solar bubble dryerg o]-&df| A FLolE AX}
g, o] o B]e}Yl D, TEFLS 3,600~3,900 11g/100 g D.W.E
o} H]etql D F7to] B39l Bio] ofygtal K gt vf
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. o]0 H|=3t vlEHYl D, AFS EQl A g
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Hop 28 oA F43] AAastR o HEH D, A4
T2 258 Wok=dl o3k Y2 ergosterolof| 4] previtamin
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Table 4. The vitamin D, and ergosterol contents of ear
mushroom according to drying methods before UVB
treatment and UVB dose

Drying methods UVB

Vitamin D: E terol
before UVB dose ramim TEOStero

(ug/100 g D.W.) (mg/100 g D.W.)

treatment  (kJ/m?)
0 233.943.5¢ 79.2+0.5%
35 4,194.2456.5° 65.740.6°
Drying 70 4,826.6+56.9" 57.4+0.8°
in vinyl house 105 4,886.2481.2% 56.3£0.1°
(Powder) 140 5,023.098.8° 56.040.9°
175 5,132.9+126.5° 53.0+0.6°
210 4,956.6+72.6" 50.140.2°
0 62.7+0.9° 189.3+1.7*
35 14,203.2+70.4° 130.2+0.5°
. 70 17,103.7£109.9° 95.641.2°
Fr?;iziz;ng 105 15,151.7486.3" 92.0+0.6°
140 15,076.2+197.5° 65.240.9°
175 15,043.1x184.1° 58.5:0.5"
210 13,730.5+249.8° 43.7+0.78

% Sample size-below 500 pm, harvest time-June, UVB treatment
temperature-40 C.

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.

,‘
i

T XgEojof & Aoz PYZE Ut

718t FSoHAE 5Z2AF F A7) et ALlAE A
g3 o HEY D, T2 EU@06 ugg D.W), A4
3.040.2 mm(177 pg/g D.W.), (44 ug/g DW.) 0 & & =}o]
7F Qlth= E X (Nolle 5 2017)% QU= & Adde= o0&
ANEHN FO R FAAZ Fo|HA A7 W-E H[ENl D,
S 23] et A+ ZAPT oot

2 A9 23} v D, $2& 915 A A A Ax
o g At AR ]l v deheA AR 5313 o]
A oo ng FAAZIE A= ofof o}
shEt= AR AelAS Aesh= 2o
o] 3l

R

3. SOIBIA SEAIIY RIQIM H2|0is0] e EXSA

4109 5345 BolHAS BAAE T AH FH T
9 210 kim® M7z Dejste] BASHS 2AR Ave
Table 59 2t} Zo¥ A H] Yot 2olA] Aufsln] BE
§ 7He7HA] Sgto] o|RX|7] o] lekAlolA A=
EEO] Al T 48]0 et FEAE F Aws}
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Table 5. Chromaticity of freeze-dried ear mushroom
under UVB dose 0 and 210 kJ/m* according to harvest time

UVB #g]el o] Holnjile] 4

UVB Chromaticity
Harvest time  dose

(kJ/n’) L a b
Apr. 0  49.96+0.57° 2.46+0.02°  8.99+0.15°
Jun. 0 5201028 2.69+0.02°  9.90+0.06°
Jul. 0 5433036 2.86£0.03° 10.34+0.13°
Aug. 0 54.860.13" 3.13£0.05° 11.40+0.17°
Oct. 0 50.94+0.41™ 3.13x0.04° 10.20+0.16
Apr. 210 50.12+0.36° 2.59+0.00°  9.86+0.02¢
Jun. 210 52.17+0.18°  2.69+0.02° 10.55+0.07°
Jul. 210 5629+0.32°  2.8240.01°  10.36+0.04°
Aug. 210 54.55+0.30° 3.35+0.02°  12.17+0.04°
Oct. 210 53.01£0.51° 2.81£0.03°  9.17+0.10°

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 Zol7h AATHp<0.05). 49 FEH HolHA 9 Lk
49.96, agh-2 2.46, bgk-S 8.990]91 01} 89 428+ Alofl= Lgt
54.86, agk 3.13, b3k 11.40, 10¥of= LGk 50.94, agt 3.13, bgk
102028 e of 58] Ao] BrobA| 1l &, 7R&o] tha
AdS & & At AdH A= FA o osf
L2 A2 S7FSFAL bik2 10¥S AlYstal S7foh=
AFS Btk

WA A7)0 g AFE Aol A= FF
ol o 7Ha4ol| 2FE°] R A T STFa4E0]
EARE 70 e ME Zol= yERA] ghetow
(Lim 5 2004) AL HF|A7]0f et dutdat 571
2 3, HIEH A, B, By, C 3Fo] 2 Apo]7h HolA] o=
Rl B HE Qek(Park 5 2004). L2y = Ujofl A HALY
2710 T M, HE D, 9 ergosterol TFo Tt
A7 ALl A A7 Bato] TRt A= WS ST AL
& 9o = o]o] Tt AVt FUIE HgPEojof & AR
7Yt

EO|HAE £ 7|0 wet ZAR & ARolA FA g
T2} 210 ki/m?® A& Vo] BH]EHYl D,9} ergosterol THFS
ZARE A3H= Table 63t 2ot 249 A A 2] 4 H|etdl D, 9
20 490]] 312 1g/100 g D.W.O A 8 296.4 1g/100 g D.W.
2 A A3 Z71eIE T 1089 38.5 ng/100 g DW.E 3<%
5] ZHAste] 59934 AFol7} A ATHp<0.05). Ergosterol $HF

A

’d 627

oJA] 490] 1619 mg/100 ¢ D.W.AA 8Y 259.6 me/100 g
D.W.E Z7}513 10¥ 175.9 mg/100 g D.W.2 7}45o] vl
o P Bon A7 {9074 2ozt A EH A
(p<0.05). ©] o 82| H|E}Y] D, o2 4Hof H|5] 9.5H) F
7}3t BFH ergosterol T2 1.68] F715FATH

210 kl/m*e] Z9)A Ao o] RE $3HA| 7] o)A H]Et
9l D, gHgo] A2 FA o] H]sh 59.0~385.14] & 55t
=t BIEE D, ¥R 69, 79, 8¢, 109, 49 o2 W
oAt 53] 6ol 4 HolH Al A% eyl D, T
©] 20,524.0 11g/100 g DW.7HA] S7Fehs €115t on 449
H|EIR D, g3t 334 Zpo]7} Qlof AFJA AE A %
Al71% w9 F83tS & 4 AU AFA|Q ergosterol
sre 4241 Aelo] oo 258-50.6% AASHAOH 89, 10
Y, 49, 6%, 74 <O = SRopxth ARA A7 A FolHAl
9] ergosterol o2 FLo} THO] S Ao FZEQC
L} ergosterol $go] =9kH 8¢ 2] HIE] D, A/AdFo] 62K
o W TAH UL ¥ S ch. T vEe D,
Z71Fo] =94 6, 849 ergosterol I 3= 95.2~101.1 mg/
100 ¢ DW.E # 9] H|:3F ZAeE Kol ¥ BlERl D, 4
Aol AAE 497} 10892 44.6~45.4 mg/100 g D.W.E ¥

Table 6. The vitamin D, and ergosterol contents of
freez-dried ear mushroom under UVB dose 0 and 210 kJ/m’
according to harvest time

Harvest fime UVB dose Vitamin D, Ergosterol
(kJ/m?  (ug/100 g D.W.) (mg/100 g D.W.)
Apr. 0 31.241.0° 161.9+1.5°
Jun. 0 53.3+1.7° 199.6+1.6°
Jul. 0 182.742.5° 208.3+1.6
Aug. 0 296.4+14.5° 259.6+2.7
Oct. 0 38.5+2.8° 175.9+1.5¢
Apr. 210 6,209.1£165.5° 117.343.7°
Jun. 210 20,524.1207.8° 98.6+1.5°
Jul. 210 19,394.7+242.6° 107.6+0.6°
Aug. 210 17,477.0£224.8° 164.4+0.5°
Oct. 210 12,089.8+91.7¢ 130.5+0.7°

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.
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2 agS Bt
2 A9 23 FHo|HAL A7 webA] HEE D2k
ergosterol SrFo| G5t om Ao A & H|EHl D, BT
T Zpol7h AUt AL A o] &gt HlEH D, $Xlof &
34}l A7 = 6€o] =T o = 20,000 ng/100 g D.W.
ol49] Hetdl D, HFE 7T = AU
Q0 o #E
A HERl D, THULE Ho|HA ATV 8E A
Eotut Axoly, Q)M A A Az E A7
e} 22 S A2t & A, BlEyl D, 9 B|ER] D, A
ARl ergosterol FHEFS ZAMSHATE AR e M =
7 A, BEOIHA(TA)Z A A A2 tof A FA] gt
H|3] Lgh2 WolA| 1 agl2 ooy 527AxH FolH
&AM = FHEE Aol YehA] 2ottt BEolH Al
9] 7%- UVB 525~70.0 kl/m* AgojA H[etg] D, gafo]
4,634.4-4,780.9 1g/100 g D.W., 327X Eo|yAoiLx
105 kI/ m® ©]A+2] AeFol| A 18,693.1 ug/100 g D.W. o]0 &
oA HT FAAZR HAloA B D, ggo] 4.14]
okt AolA A7 A Axupdol et vdshes AR
(500 pm o|5h2 A= F7tell whet L, a, bgto] 5%
ozl Agolloy FAAZ ZolwAal B2 70 ki/m’
ol A bgkol 7 =3ttt BIEHYl D, 32 Bl ohe-A0) A
Az FolHA EIo] A9 105 klim’ o]4k9] A4
4,886.2~5,132.9 1g/100 ¢ D.W., SAAZ L 70 kI/m’o| A
17,103.7 pg/100 g D.W.E2 e} Ergosterol 3 HE
Ao A A ko] F7tel wheh HASHAT. A7
wtet 2] AEF 210 ki/m® A 2]A] HIEH D, $F2 6Y, 79,
8, 109, 49 <02 YehFon 6209.1~20,524.0 11g/100 g
D.W.2 & Zo]& H Y ergosterol T 8HofA] 164.4~
259.6 mg/100 g DW.E 7H &=Skth. & A+ 23 HA Hg
9l D FFHUC=E ARE57] I3t BIEHY] D, 113 oAl
< A7) oA 680l S5t s2AR & BAE
105 ki/m® o]AF9] Zrel S Hedjof & Aoz et
ZHAe| =2
2 dtE 528 T5ATFAARFETAE : FHolH
A QA Aol o3t FRAE A3s A, FAHS
PJ01266801)9] A|Hof| ofsf =]l om ofof ZALEHU
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