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Quality Characteristics by Various Drying Methods in Ear Mushroom
(Auricularia auricula-judae Quel.)
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Min Kyung Choi, Hyun Ah Han, Young Ju Song, Hee Jun Kim, Sun Young So,
Gi Kwon Lee and Chung Kon Kim
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ABSTRACT : In order to produce the high quality of dried-ear mushroom, various drying methods such as hot-air drying
at 40 ~ 80C, freeze drying and drying in vinyl house were carried out. Drying hours of hot-air drying, freeze drying and
drying in vinyl house were 12.5 ~ 21.5, 36.0 and 72.0 hrs, respectively. Vitamin D, content of sample was the highest as
6.77 pg/g DW in drying in vinyl house and then followed by freeze drying as 5.90 yg/g DW and hot-air drying as
1.89 ~ 5.01 pg/g DW. After dry, external appearance and color of mushrooms applied hot-air drying and drying in vinyl
house were better than freeze-dried one. After rehydration, water uptake of sample in drying in vinyl house and hot-air dry-
ing at 50 ~ 60C were 17.8 and 19.3 ~ 21.0 times, respectively. The methods of drying in vinyl house and hot-air drying at
50 ~ 60C also led to high hardness, good shape and resilience. As the results of production of dried-ear mushroom with
high quality, we suggest that the best method for drying is the drying in vinyl house due to not only high vitamin D, content,
good external appearance and color after drying but also high hardness and good shape after rehydration.
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A A ATt (Kim ef al., 2012b). FolmAle WA, =E], 3o,

FE&ol, Aeol, A, FA T HAF 7t E BER]

EO|WMAIF (duricularia auriculaye E-°]13} (Auriculariaceae),
B0l (uricularia)® 30 Zol&oE (F) ZoluAl
(Auricularia auricula-judae), =o1HAZF 7H& SHHoHA] oAl

2 ZAEWA, 17]aL Fo| tE BEOIMA (duricularia

D, (ergocalciferol)?} D; (cholecalciferol)E &3t BHIEN D $F
Zo] 1.68 ug/g= 7P wow FIHA (1 FaL)el Bl
2.3 B2 ol FHrElo] Atk BAEHAOY (Lee et al,
1997) BIEN D kS F@lwit gt zpol7t ot

polytricha) 5°| E&= o] St} (Park and Lee, 1999). o]
WAL Aol Alol "iEolmAle|] Hls)| {7]4kt ol
kol AA g gEsEE e AEQ! citric acidf
glutamic acid, asparagine o] =7] wite] E&% dAx
&= 7ksshH HER D, 3¢ 9A] 543 1ug/g DWOE =
I Ao)AFE 59.13%, P-glucan= 829%% Bo| FHrEo]

FZ Tk Aol el FolHAle] 7lsAdo] BFEIA|AL 9l
£ Zo|mAle streptozotocindl] 28l FE o] A
rat?] 4 W glucose?} F cholesterol, triglyceride, GOT,
GPT 32 Z4AA 39 a5 YepY (Kim ef dal,
2007), dichloromethane F&&8-2 RAW 264.7 A XF2]
inflammatory cytokines (IL-6, TNF-a, IL-1ByS ZA&AlA &
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9 &35 Mol (Damte ef al, 2011), EF W} By 2 FAS ZARBII AR ofd 24 A9 +2% 9
o A EFol] et Yt &3 (Reza et al., 2011), ksl & W X "t 3EERS W2 AAstdnh Ee Ax
A (Kho et al, 2009), F 73} (Yuan et al, 1998) % A5 FAE st A2TE2 Isisith A= wsks
XA 7yst &3} (Jeong ef al, 2007) 5% BT, Jolr 12} AR AIRS Hae] 450 m o3} A= HAE
AzxS #4, ey Aggdel B2 97 A & A Z}A] (Minolta Spectrophotometer CM-3500d, Minolta

=4 (Chang et al., 2011; Choi et al., 2011; Jeong et al.,
2010; Kim et al, 2006) £3] EIHA, oA, o7k
T2, dEoHAl MAl 52 Az 3t A F FE Aol
7} ol WS (Ha ef al, 2001; Kim er al, 2012a;
Lee et al, 1995; Yoo et al., 2003) HAlFol Zo] 3hi-5 o]
A= HEN] DE A4 BT} (UVB) AR W) o] 5
7eke o2 HiEo] 2101} (Lee and Yim, 2011) 7131
A iR AL @l A3 Agabrldle i FA1- 0] ST
oAl 71Eo] FHIR FeA T2 o7 FU=EL
om 2013 °F 6152°] FUE b Aok 2 H 9
Ul M= FolHAl XAzt 7Fssi ol wet AuiE7
FE8kaL 9lor 20139 oF 198.1%0] AL 201400
oF 300E0] o] FoE FAF| oIt
R 7HA] FolmAle] 7ol tigh A= wig- mHlgh A
o]7] wjitel] ¥ A= WAl Az dutdoz AgEE I
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FAx, FA7A%9} HEeE AW o83l HolwAl
o Az ¥ FH B faAE &% a8l g3 & 24
58S AEst] &l Ak kst 7hsE el 288t
312F Skt
Rz %

1. delis

Aol ARE FolAE A5 o4t F7lellA 2012 74
270l FEEeH £ AT TR, FEAUX, HIEshy
2 YoM Azt EF A= AZ7] (WiseVen, Dachan

Scientific Co. Ltd., Wonju, Korea)S AF&-3te] 40C, 50T,
60C, 70C, 80CZ 2=5 ZH3lom 54 flsiA
£ -80C2 A9 FL (WiseCryo, Daehan Scientific Co.
Ltd., Wonju, Korea)Z Al25 §4AIZl & 5474%7] (TFD
Series, IlshinBioBase, Dongduchun, Korea)Z A3} T}, H]
gk AZRE 9E vig 1m 9ol A
g ZoluAlS AxAZTE AZ7F B9 2 - F5A (TR-72S,
T&D Co., Songbon, Japan)e} A}2]A Z4 4] (HD2102.2,
Dekta Ohm srl, Caselle di Selvazzano, ltaly)S AFE3le] H]

gahne] B2 2AbA

ES

A8l B

2. ATARE A%48 9 e TAL
Aze weh d¥dxs 30%, $AURE 24M70E
N7 Mo R aE|a vdEeA Ul ARE 1247 7
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Co. Ltd., Tokyo, Japan)g °]&3le] HWZ (L), AN (a), 3
Az (S ZGsIAth gk Q) o] AstAY FAA
7FE A o F 5o] Boxleks sqto g s

=
- O
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=

=c|ui=2t HIE2! D, &2 24
% Z9E T3S Folin-Denis WHS HIAA A}
Gt Edsle] AAE A 22 Z7FS 100mL o] o
10T #FFZ3l0] filter paper? A& F 100m 2
Bal SRTE 78

AaFsldtt. 2ml tubed] FE 50 LS

o] 1mZ THE % 0.1 md Folin-Ciocalteu's phenol reagentS
7hate] Egtstal 3z Ao ARSI o &
Na,CO; 23189 02ml & 7t ERslaL S/rTE H7t
slo] 2 mlE BHE F ALoA 1A7F WRIEled 3,000 rppmell
2 1087 ARSI 45 250 E micro plated] &
|

% ELISA reader (Spectra Max 190, Molecular Devices,
Sunnyvale, USA)Z 725mm 9] 4=& 574

3 &
£ olgsle] AT HETHOLNE 3

ok % gallic acid
T Zejvls 9= 3
wEo s T

HIERR] D, g 24 Aol ofehAl o] AEgAdel w
2k FYSRATE F, AR 025 g2 B 3mE FES] 59 7,

H2ZAE 1¢S5 oeE 10mle] 521 & 40miE 7Fste] oF
s X" 33 § 90% tsldE £ 10ml & 7hslaL,
SRS to] HlETE FolA 607k 7Hdste] H
T3}t Aoz Wzksiar 24 Folzz|2 &1
=, 2 50 E tste] 1087 ZdshAl " Eekich A
o] A7IA o]Ao] 7iefeks wi7kA] WSl AAES A=
& BAZAr|2 &7 F ge FojEd) gl 50 lE 23] o
Halo] FEGTh 22 i 150ml o] IN kst
ol 100 E 7Fste] 15%7F AelA A" 3 o]5 |8}
et EEEE £ Wi ksl 0.5 N FAkskd
g 40ml & Tste] FEe & B35S oA AlASA
S MFsk] AlF o] sEZEl ] AlYoz gz
ERUA] o5 wi7EA] 73] AlE A=l Al Al vl

s "t S FAaeS Feeihg
FOR dale] 24N Fepaas {7)3 FUERS
A 10 b= 23] AlFEE & gt dAkgue slal o]
40C olatellr e st HRE] W 2m & 7}
sted =o ol WHYR IHE (PTFE 045 m)= 73t
HPLCEZ ¥A31ct o] w] 288 AA2] columne Luna
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column Kinetex C;g (2.1 mm x 50 mm, 5 gm) (Phenomenex),
EA columne Synergi Hydro-RP Cjg (4.6mm x 250 mm,
5 m) (Phenomenex)®] At} A 2] column ©]F S wgh
L OoREYUEZ =10:90 (viv), 752 0.5 ml/min®| o™
4 column ©1F2 SFF (HEE =2:98 (v:v), 52
0.5 m¢/min®] 3L UV AZ7]1E 264 nmol|lx] 43130tk F9
e 200 /£ ©]3L column 2%+ 40CE FASIATE HEE
2l HEH] D,9} Dj (Sigma-Aldrich Co., St. Louis, MO,
USA)YE Hleh&el] o] AREsIlom A | 3oz 74

A=
4. IS AL

WA B3 A2719) AR SIS FHEk] FAE A5t
Atk F3HE 28l 100 0 F777F B beakerdl] A5E 9
S % 25T &27)d ¥ 30%, 90% A3 F I3l o)F
27027HA] 60 ZHA S 2 A8 E7|E AAS & FAE =
Atk A8 Zzhe] 7] FA U] S8 vigE 1]
skt
5. £33} & MOl AT TAL

270% B¢t N Al FHe] MEE AxpE =45}

nom AxE EA3747] (TA. XT. plus Texture Analyser,
Stable Micro Systems, Godalming, UK)?} 27 5mm needle
probeZ ZAIAEE o] W 7]7]ZAL pretest speed
2.0 mm/sec, test speed 0.5 mm/sec, post-test speed 10.0 mm/sec,
target mode distance, distance 2.0 mm, trigger force 5.0 g2
2 AAseltt =gk 3] g@EA, 3o e @, ol

A WY 5 SIS wAST

6. Sl
SAS =213 (SAS 9.1, SAS Institute Inc., Cary, NC,

USA)S ©]€3l] Duncan’s Multiple Range Test (DMRT)E
AAEH oM FAAE 5% FFolX HEsA

ot Y pE
1. AZARE, AZ%58 L M
FoluAle]l Az w2 4 548 HESIA A
olMAlS ¥R TEAZR, vids s AxRE AxW
Hol| w2 AZAZE, AZRFE, =S ZABIAT (Table 1).

|

AZAIZRe Azl w2 zpo|7t E1s] YeRY vds)
S22 A% A 2AZRe] g o] 7Y W AlZke] FaEH
o, TAAZE 36A17t0] 28HAY EEAZRY A
12.5~21.5 AZke = Ui ZAxA7ke] #gted] 2 2%
91 80TCollME 40Tl Blsf 9AIZF =5t AxA7ko] 2}
o7} ANH 2] TollA 7.4 ~7.8%2
H|=3le] felAdo] gtk Az wAle FR9 Az
Holl we} Dt oAl FF AN 6.15~7.64%2 HE
W EAAZNA 3.01~3.99%= YEIYC™ (Ha ef dal,
2001), ol7FE] T2 dFAZRNA 127~ 140%E HAth
(Yoo et al., 2003).

Aol wet B2 zpolE
A =7t STAE lightness (LA

Of

o o

-
g

N AEES BE

= T
3 A

Bt izl
I

723} greenness-
redness (a)2} blueness-yellowness (b)ate] S71st] HEs
oA oL Aol ATt FTlsnt. FAAxe] A Lak

2 A+ 7k 7P =ol o2 Aot 2 Ael7E AN
o a9t bR EEAZR] 70~80C Alo] e HATH 2
Ut Hd8ke-2 AZE L, a 2 bk BF A= e He
2 A A2 HolmAl A M= Fas A &
o= ZgaiA =Het vdahe-2 7z}t 2ol L, a, bakel
ol Ao FHAH e8] 2 AR AN F
AN 759} 7o) Mo T AEA] QlE Zog

Table 1. The chromaticity and quality characteristics by drying methods in ear mushroom.

. Drying  Drying yield Chromaticity" e
Drying methods hours %) ] N " Distinguishing marks
40T 21.5¢ 7.6a 52.12b 0.87e 4.24f* Bad external appearance
Hot-air 50C 20.5d 7.7a 52.13b 0.96d 4.29% Good external appearance and color
drying 60T 14.0e 7.8a 52.04c 1.00c 4.49d Good external appearance and color
70T 13.5f 7.7a 51.47e 1.11b 4.53c Good external appearance
80T 12.5g 7.4a 48.43f 1.27a 4.86a Shape shrinkage
Freeze drying 36.0b 7.6a 55.34a 1.10b 4.65b Few shape shrinkage, mycelia powder
production and pale color
Drying in vinyl house 72.0a 7.5a 51.86d 0.84f 4.28e Good external appearance and color

fL; Lightness (0 ~ 100), a; Greenness-Redness (-80 ~ 100), b; Blueness-Yellowness (=70 ~ 70).

*Mean separation within column by DMRT at p = 0.05 (n = 3).
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Fig. 1. The shape changes by drying methods in ear

mushroom.
L FoHAdME AR 257t LS Lk

L

R

adtal ast bk TN SANES] gl
H|$23k Aol O (Ha ef al, 2001) EHA

L3tk

el EFAx

o W& Mx Hshs ¥ AF Aot fARKATH (Park e
al., 1996).

HolWAlS 7AxSH & oe] FEE Seto= wast A
HEaRe2 Axe) 50C, 60C SEFEAZRE g7t st
A E9kE WA 40Ce Azt 33 3o Je =
o] Fslal 80CE 202 U3t FA% AXE Jy| 559]
Alte] AEAdo] Ykt (Table 1, Fig. 1). 327X Zolu

~

2.
s o Azl val Bel £ 27 Yepkont At
A 747} el Aol WSk Alo] A Azso] 4
F40] 719] gigled] olH@ 2
o ola) 24 W Be ggol
e},

=l
e FAY BAF F A
:'

FEN7] o= Azt

Zd|5i=2) HIER! D, e
WAl Az e F ZEjuesy AYr)e=Ed
HIER] D, 33 ZARIAT (Fig. 2). 132 9 & Z29
= o] =39 A2l 60T 70CoA ] 3z} &
AAZTEA 141 ~1.51 ng/lg DWE Ul vjdshe-2
AZA = 125mg/g DW= Tha 7HAsigit). guigog =
YolEd 7 BEE dEA o FuwAle Ag 4%
Azxg Al F s TS 58.6my100 g2 227
Z 44.0mg100 g2t == (Kim er al, 2012a) ©]&st
A= A=) UV-C lights Ag]eh Zehiieo|= A<
A GAE Fullsli= 8421 chalcone synthase”t E/43}=]7]
uj o]t} (Springob ef al, 2003). ¥ AFo] ZolmAl A
FIWAG R E F Eejsls T thE 2E s
o9 R RS Hof gARl 7)5AE Z1disk] o=
Az Fo] HolwmAle] HIERW! D, ek el wek
1.89~6.77 1g/g DW= 2 zlo|& B, 5471%0] 45

2.

=

o
o
-

F

i

500

house

Drying methods

Vitamin D, content (pg/g DW)

40°C 50°C 60°C 70°C 80°C Freeze Drying
. | drying invinyl
Hot-air drying house

Drying methods

2. The total polyphenol and vitamin D, content
by drying methods in ear mushroom. Mean
with difference letter (a-g) between bars are
significantly different at p < 0.05.

Fig.

590 1g/g DWE BAT vLale2 AR 6.77 ug/g DW=

L15H) & X2 Uit} (Fig. 2). ¥ Aol u)dsle-
29 AzxZAFS ZARE A3 HIueEe 35C, FAHLEE

15C, 2= 23~25C0|9em UVB 3 74 ZAF
2 35~43 kImyo2 92 33~37% 0|tk (HolE
HAAD. $Evel 789] ElYsd UVASF UVBE st H+
ALl e 1,102 MW/ o] o] 7heH 53 UVBE
198 /et 2 A2 o™ (Lee and Ryu, 2013) 3 73
UVB & w=xolA] 13.6kl/ni/dayeldl] whel] H]Lalg-2e
49kJ/ni/day2 Ao B8] 64%7} FArEE Ao® HiuH
v} Qdt} (Hong et al, 2006). EIHA oL =El2|HA 53}
22 BAFROlA HIER Dy UVBY 98l S7ksle 2oz
B3 v} 9lo] (Lee and Yim, 2011; Lee er al, 2002) &
ARo|A -2 A2A] HIER] D, &3] S7kehe d4 o
Al UVBOl 93 o= FA =]}

FEEA ¥E] DE UVB AR 98] A=
(Rivas et al., 2014) A3t HE] D Cas} S W
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o —0—50C(Hot-air drying) . 2b
s=E S/ 9SS FEetE  pro-inflammatory TOTG0C(Hotairdying) L 4
. s - = o ol ’qm: 20 4 ===—707T(Hot-air drying) ]
cytokinesS Aotale] ZolaE WS AAls= a9 A= £ —ﬁ—80°C(Hzt-air dying) .o E;
o— «+oX++ Freeze drying
Aoz OLE‘%X:] 9/]\ (Lam et al., 2014, Park et Cll., 2014) N 15 ==+==Drying in vinyl house. -5 d
]
=g vlE D wHQl BR s gl We] 2W ¥ g )
S
i _ ‘ _ . . s
78t AN F23 9T 2 JE interleukin (IL-1) 3 10
family 7her) Q1zkel Akl A4 AES] TNF-ool o IL- 2
AT e AUD Yom wYA T AR > 5
% X]%OH: g 2Hgo] Bud vl Sl (Balato et al,
0 =

2013). P53} Ayl A HelA HER] D g BE A%85
gl A vehtar glom A HlEl D HEHF 60%
E gopaz oo g e 701—3>:]/\1~L S =3 AFET A
<t F2 7159 Akgl HIEW] DE EstAY 8 d &
= 7F % vElY DE RESe ‘Blo-addltlon’ Hrale] 2]
o]F|3L Utk (Calvo and Whiting, 2013). UVBS ZAlsle]
el D& Zslkel WAL rat9] natural killer cell 84S
717150 LPSell o3 dSWas TAA BYs S/
71 A% ' gene] LIS FEEHA AAATIHEAMTZ
(Babu et al., 2014), plasma 25-hydroxyvitamin D9} 7+2
SEEOA soft tissue] 43|37 dojubA] ot kel &
ol =9 3} (Calvo et al, 2013).
dFdxe] 4F 80CAA HER D,

DWoIAL 40CeME 1.89 ug/g DW= UER} 7Ax2%7}
voldars & Fo= 7hisie] xe] foldS Hlet ol
AzAlZke] AojRel] wet vgk DyF 9 Eo] yERd
Aoz /\371—5]041’4_ wEby] EZo] gssl AzuEe 50T,

=

share 501 ug/g

L

R

60C FFAxe} v~ Az oy FaidEel vg
D,°] Uloaktr«]ovd 50C, 60C QZEAZE B3k A%

524% olat=E YEps7] wiEel Hidshe-2 X7 v fE
A Sdol axtFelnt. Bldske-2 Axehs o tEA
Tk dsFAzel ol WAL 2,2’-azobis(2-amidinopropane)
dehydrochloride (AAPH)®} HepG, (ZY4MEF)E o83 &
AS B3 A3} peroxyl radical 227150 EHE A
o2 B¥E vk Ut (Kim er al, 2012a).
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S CLTE
X 5 FIRdESs 21 A9 (Fig 3), FolwA
302 W 10.6~13. 712 FA7F S76I0oH 21%77}
3] S7RRIAtT ol % Z7MI7E FEET sAAR
shedgo] 7P Eob 308 5 F 137, 2708 73
o= 23.0M= FAZE F43%] SVl 548 Eich
TR AZx2E7t SHATE FeEdEe] golxl=tl
270% 732 § 40C H|olA 224012 FA 7z} HlSs)
Rout 80TE 749 13.8H1% 85I 7HAdte] AxLwr}
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Fig. 3. The water uptake according to water soaking
times during rehydrationin ear mushroom after
different drying. Mean with difference letter (a-e)
between bars are significantly different at p <0.05.
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FAS v WA (Ha er al, 2001) SolHAlE Az
T80 74~78%2 53 & T4l 12.8~ 13502 oA d=]
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.
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Table 2. The chromaticity and hardness of surface after rehydration in ear mushroom after different drying.

, Chromaticity' Hardness o
Drying method ] . N (/D5 m) Distinguishing marks
40C 48.24b 0.12d 2.35d 209.0a* Good shape and resilience
. 50C 48.52b 0.16cd 2.52cd 204.1a Good shape and resilience
Hot-air . .
drying 60C 48.70b 0.18c 2.53cd 205.8a Good shape and resilience
70T 48.94ab 0.23b 2.70abc  210.1a Good shape and resilience
80T 49.00ab 0.23b 2.71abc  186.4ab  Resilience reduction and low moisture content of tissue
Freeze drying 49.35ab 0.25b 2.73ab 110.0b Surface crack, bad shape and flavor
Drying in vinyl house 50.19a 0.35a 2.84a 217.5a Good shape and resilience

fL; Lightness (0 ~ 100), a; Greenness-Redness (80 ~ 100), b; Blueness-Yellowness (=70 ~ 70).

*Mean separation within column by DMRT at p = 0.05 (n = 3).

T3 A Azl WM 8 5 Fdo] vy v=A W

c
SoluAle] 3t & FAE Lot
7S 2 A3} (Table 2) =2 739
Bato] Mg =43 Table 13h= tE7] ZolujXl &
1= L, a, bk HIdshe-2 dzelM 574 vebsdth
= HIdshe-2 Axdt visssiAY o Al
S EFAR] 2Tt WOlEFE L, a, b3t BT
o E A Btk AEe FFx} Hidshe 1%
oA 186.4~217.5 gB5mm & BAHCE 227k oA
AolE JPAT DFAx AglTolM 2= STl wet e
7F vk Z2Eisinh e Ak e sl e] xjolrt
Boolle Betal A= zjole BA ookt $471x 7
o= 110.0 @5 o2 TR Xa] 7o) s Aujzoz ot
Hol 279 o] 4] &5 & F AUk ¢

LER=I=1

BN 2L

Fi

2 NE S ooft B

i
)

BN

o
4 e
;

ﬁ.‘

o,
b
i

o] 549 B A3} 80C BEAZAGIE o] HEa
ge sRatEe weloy YK dEAx Azlews) v

ol
T
N

o
2,
far |

AxM e o83 ego] Sssiin. Fa1x9
Table 1914 AFgH vpe} 7Fo] &2 FolEgzgoz
| o] ZepA|aL &)o] 4] fkom £4] %2 59|
T A¥Y. FAARE Ax F9 rRAE

w= T
58t Folw Falo] $A alo} AuHY ABolN B2 1%
%

oM Ml [l r‘.ﬂ flo o

of

y oo
ofr
i
Ir
(i)
_1

= 211w
X Fdo] 53¢ e whe] AdE JERlih weba
E3 FshEdEo] £ Hdshe
Az} 40~60C FF A7} a3
oS QoksiAd o] wE HolwAle] A5
GFx 50C9} 60T, Hdal-2 AZA FE3pden 1
Bl D, e H|dEke AxolN 6.77 ug/lg DWE 7P
= Rt g S0l ol 87EA7F =0T g ¢
3} & 4 94 50C, 60C IF Az} v Az A

slalit HER D, gHo] & W ohjel Az ¥ A
o S, 58 ¥ Ame} 9% Fo| YuH WSS Az

2| 2

B ATE TSN FHekes HolwAl EEAEE
g AL @AM E: PJ008780) H] A
doz F3E Az olo e M=yt

REFERENCES

Babu US, Balan KV, Garthoff LH and Calvo MS. (2014).
Vitamin D, from UVB light exposed mushrooms modulates
immune response to LPS in rats. Molecular Nutrition & Food
Research. 58:318-328.

Balato A, Schiattarella M, Lembo S, Mattii M, Prevete N,
Balato N and Ayala F. (2013). Interleukin-1 family members
are enhanced in psoriasis and suppressed by vitamin D and
retinoic acid. Archives of Dermatological Research. 305:255-
262.

Calvo MS and Whiting SJ. (2013). Survey of current vitamin D
food fortification practices in the United States and Canada.
The Journal of Steroid Biochemistry and Molecular Biology.
136:211-213.

Calvo MS, Babu US, Garthoff LH, Woods TO, Dreher M, Hill
G and Nagaraja S. (2013). Vitamin D, from light-exposed
edible mushrooms is safe, bioavailable and effectively supports
bone growth in rats. Osteoporosis International. 24:197-207.

Chang JP, Kil GJ, Lee GH, Ji YS, Kim BR and Ki HK.
(2011). Change of inorganic component, reducing sugar,
catalpol and benzo[a|pyrene contents of Rehmannia glutinosa

502



Libosch. var. purpurea Makino by drying methods. Korean
Journal of Medicinal Crop Science. 19:501-507.

Choi SR, Jang I, Kim CS, You DH, Kim JY, Kim YG, Ahn
YS, Kim JM, Kim YS and Seo KW. (2011). Changes of
components and quality in Gastrodiae Rhizoma by different dry
methods. Korean Journal of Medicinal Crop Science. 19:354-
361.

Damte A, Reza MA, Lee SJ, Jo WS and Park SC. (2011). Anti-
inflammatory activity of dichloromethane extract of Auricularia
auricula-judae in RAW 264.7 cells. Official Journal of Korean
Society of Toxicology. 27:11-14.

Ha YS, Park JW and Lee JH. (2001). Physical characteristics of
mushroom(Agaricus bisporus) as influenced by different drying
methods. Korean Journal of Food Science and Technology.
33:245-251.

Hong SC, Hwang SW, Chang AC, Shin PG, Jang BC and Lee
CW. (20006). Effect of elevated ultraviolet-B radiation on yield
and differential expression of proteome in perilla(Perilla
frutescens L..) Korean Journal of Environmental Agriculture.
25:7-13.

Jeong H, Yang BK, Jeong YT, Kim GN, Jeong YS, Kim SM,
Mehta P and Song CH. (2007). Hypolipidemic effects of
biopolymers extracted from culture broth, mycelia, and fruiting
bodies of Auwricularia auricula-judae in dietary-induced
hyperlipidemic rats. Mycobiology. 35:16-20.

Jeong HN, Lim SH, Kim HY, Kim KD, Park YH, Ham HJ,
Lee KJ, Kim KH and Ahn YS. (2010). Quality changes in
Eleutherococcus  senticosus Cortex processed by different
pretreatment and drying method. Korean Journal of Medicinal
Crop Science. 18:98-104.

Kho YS, Vikineswary S, Abdullah N, Kuppusamy UR and Oh
HI. (2009). Antioxidant capacity of fresh and processed fruit
bodies and mycelium of Auricularia auricula-judae(Fr.) Quél.
Journal of Medicinal Food. 12:167-174.

Kim MJ, Chu WN and Park EJ. (2012a). Antioxidant and
antigenotoxic effects of shiitake mushrooms affected by
different drying methods. Journal of the Korean Society of
Food Science and Nutrition. 41:1041-1048.

Kim MJ, Kim IJ, Nam SY, Lee CH, Yun T and Song BH.
(2006). Effects of drying methods on content of active
components, antioxidant activity, and color values of Saururus
chinensis Bail. Korean Journal of Medicinal Crop Science.
14:8-13.

Kim SK, Hong UP, Kim JS, Kim CH, Lee KW, Choi SE, Park
KH and Lee MW. (2007). Antidiabetic effect of Auricularia
auricula Mycelia in streptozotocin-induced diabetic rats. Natural
Product Sciences. 13:390-393.

Kim TH, Jo SH, Kim MJ, Yu YB, Jang MH and Park KM.
(2012b). Comparative study on nutritional contents of
Auricularia spp. Journal of Mushroom Science and Production.
10:29-36.

Lani A, Kourkoumelis N, Baliouskas G and Tzaphlidou M.
(2014). The effect of calcium and vitamin D supplementation
on osteoporotic rabbit bones studied by vibrational

503

spectroscopy. Journal of Biological Physics. 40:401-412.

Lee CS and Ryu NH. (2013). The comparison of the ultra-violet
radiation of summer outdoor screened by the landscaping shade
facilities and tree. Journal of the Korean Institute of Landscape
Architecture. 41:20-28.

Lee JS and Yim JM. (2011). Effects of UV-B irradiation on the
physicochemical characteristics of oyster mushrooms(Pleurotus
ostreatus). Korean Journal of Food and Cookery Science.
27:55-62.

Lee JS, Ahn RM and Choi HS. (1997). Determinations of
ergocalciferol and cholecalciferol in mushrooms. Korean
Journal of Food and Cookery Science. 13:173-178.

Lee JS, Kim SJ, Ahn RM, Choi HS, Choi HR, Yoon SK, Hong
WS, Whang HS, Kwon DJ and Kim YJ. (2002). The effect
of UV-B irradiation and hot-air drying on the vitamin D,
content of shiitake mushroom(Lentinus edodes). Korean Journal
of Food and Cookery Science. 18:173-178.

Lee JW, Lee SK and Do JH. (1995). Nutritional components of
Korean Auwricularia polytricha(Mont.) sacc. mushroom and
changes in characteristics during rehydration. Korean Journal of
Food Science and Technology. 27:724-728.

Park CY, Lee WH, Fleet JC, Allen MR, McCabe GP, Walsh
DM and Weaver CM. (2014). Calcium and vitamin D intake
maintained from preovariectomy independently affect calcium
metabolism and bone properties in sprague dawley rats.
Osteoporosis International. 25:1905-1915.

Park JD, Kang HA and Chang KS. (1996). Hot air drying
characteristics of oak mushroom(Lentinus edodes) by
microcomputer control system. Korean Journal of Food Science
and Technology. 28:72-76.

Park WH and Lee HD. (1999). Illustrated book of Korean
medicinal mushrooms. Kyohak Publishing Co. Ltd. Seoul,
Korea. p.622-635.

Reza A, Choi MJ, Camte D, Jo WS, Lee SJ, Lee JS and Park
SC. (2011). Comparative antitumor activity of different solvent
fractions from an Auwricularia auricula-judae ethanol extract in
P388D1 and Sarcoma 180 cells. Official Journal of Korean
Society of Toxicology. 27:77-83.

Rivas AE, Mitchell MA, Flower J, Welle KR and Whittinlon
JK. (2014). Effects of ultraviolet radiation on serum 25-
hydroxyvitamin D concentrations in captive chinchillas
(Chinchilla laniger). Journal of Exotic Pet Medicine. 23:270-
276.

Springob K, Nakajima JI, Yamazaki M and Saito K. (2003).
Recent advances in the biosynthesis and accumulation of
anthocyanins. Natural Product Reports. 20:288-303.

Yoo BY, Jang SM and Eun JB. (2003). Physicochemical
characteristics and optimal drying temperature condition of
Agarius(Agaricus blazei) mushroom. Korean Journal of Food
Preservation. 10:476-481.

Yuan Z, He P, Cui J and Takeuchi H. (1998). Hypoglycemic
effect of water-soluble polysaccharide from Auricularia
auricula-judae Quel. on genetically diabetic KK-A' mice.
Bioscience, Biotechnology, and Biochemistry. 62:1898-1903.



