Journal of Mushroom Science and Production
Copyright © 2009 by The Korean Society of Mushroom Science

Isd==

o o

Aoq!

BIRHAL"™, A[RHAMT F MY

B7HAl =ERZIHA

20|
O -

AH

Vol. 7,No 3, p91-97 Septermber 2009
Printed in S. KOREA

Ho

o

.2 H' 0|ES", &’

ok
=7

ol

Effect of functional material addition on the growth
and physiological activity materials in Pleurotus ostreatus
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ABSTRACT : This expriment was carried out on culture media which affect growth, development and
physiological effect to Pleurotus ostreatus, when aqueous ferrum, red pepper powder, leaves of ginkgo biloba
were added to culture media. The yield of fresh mushroom per 850ml PP bottle in chunchu-neutari was highest
by 144g in 34.9g aqueous ferrum added, ferrous content don’t affected to yield of mushroom, but variety of
Pleurotus ostreatus affect to yield. Mineral content of fruit body and culture media in Suhan-neutari was
different to mineral kind, ferrous content of furit body was similar to 0.31~0.43mg/kg when ferrous content
of media was increased in 0.89mg/kg to 10.8mg/kg. The more content of red pepper powder in culture media
was high, the more capsaicin content in fruit body was high. transferred capsaicin was highest by 6 mg/100g
in Suhan-neutari. Total phenolics content were higher in culture media which was added aqueous ferrum and
red pepper powder, but correlation don’t showed total phenolics content among antioxydant activity, reducing
power, chelating capacity. Macrophage activation was higher in Suhan-neutari than other Pleurotus spp.
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M AIEE skl o, e 9] At (E) > o] H el

Ao
A BRI 9 #5203,

S, 59, ol Furty FEE
olgsisi. vl AT A T A% 82
of ulr WA EGT A BRekla, SRR 6352

= 225}9] 850cc Mol FH8h1, 121°Colx) 9087
HEe Fol 25C PER WA FTE BE ] 22C0

/\1 2301 ]_ o]—HHol:g]_oﬂq_

718 FyhlA] (EZ 259 40kg+27] 15kg) ol L5715
500g, 1kg, Skge e wiA], H (Fe)& 17.4g(100ppm),
34.9g(200ppm), 174.5g(1,000ppm) & 72k 37kt wljA],
Axskar Baleh 2A9elS 500g, ke, 2.5kgs H7He
A2 SR 63£297 AT Fof uEFET] A
121 CollA 9087} Witala ALe o7 Wzt Tlof| 21|38k
A S AL AE:sh viAE 227CollA] 23U v

FahaL FH71E AN Mol A F AUA S U 5
Ao
o

FAFSIRaL, WA 2] A A o viA] o :23he 7] 0
WA ZAPIAE xS 2ste] TEsd7ed B

picrylhydrazyl (DPPH), &4t §} H 3 Sl o] ¥ &
&9l gallic acid standard 2! Folin—Ciocalteu reagents=
S5 Sigma Chemical Co.(St. Louis, MO) ol 7] 3}it).

ghof] ARg-8 &8l 9 AJok2 analytical ¥ HPLC 55
*}%O}Oﬂ@r Hi=] 2A4-S geElste] Aulg ek (F5,

g ol&, 59) = A% vkete] A FE3IGITh 244]
T 2252 filter paper (TOYO, No. 2) & o]-&3}o] 118
2 AATL 100mLE F 83ttt 72t F 252 A X
3to] —20Coll Hastda] Al el ARE-skaltt.

r}i —(%m

Capsaicinoid &2t 244

WA A2 5g3 acetonitrile 20mLE = g3} o]
homogenizer® A 3}slo] 100mL WAZeAAE 4
23}t Waters C18 Cartrige column< acetonitrile
7 &£ (50:50) 2 &/dstst ], A5 SmLell THA] & 4ml,
1% acetic acid €9 1mLE &390 1, FEE2 045
m membrane filter® o ¥}3}o] HPLC (HP—-1100, USA
Hewlett Packard Co) 2 #-418l3lth HE71= 93437
(HP—-1100, USA Hewlett Packard Co.) (ExA = 280nm,
EmA = 320 nm) & ©]&3}% o, #2752 Luna 5m
C18(2) 100A (250x4.60 mm)E ©]&-3Fth o] FAF-E
acetonitrile : water : acetic acid (60 : 39 : 1, v/v/v) & %
& 1.0mL/min©.2 273}tk

= Z2/HI= sHEE0l M2t
Dewantos-2] W ol w2} Folin—Ciocalteu reagent’} 5=
=2 s get=el Qs Ede A9 sejaw

Ao g HEAE= 715 e 2 FA83] U (Dewanto, 2002).
z} %0 100 Lol 2% sodium carbonate (Na,CO.) &4
2mLE 713k 3 35 kx| 01-01 50% Folin—Ciocalteu reagent
100 L& 7FsFit) 304 § Hks-olo] &3 % 412 720nm

oA A5 T=E2ZE gallic acid(Sigma Chemical
Co. USA) = ALttt AZAS 2 3 2550 2
= 2 mg gallic acid equivalent per 100g sample =

LHERA 2.

DPPH cICIZE 018 3._F shiisl =8

DPPH 2}tz Al 752 2 (7, 2001) 52 e M3
of A&ttt 0.2mM DPPH €9 1mLell =59 50L&
7¥eto] F4 ] W3kE 520nmellA H 28] 308 Fofl =74
3F1 0.7 TroloxE AHE-8he] BF=41& 2/ ato] FAtsle
d& Anrtskgith

{0

il

AL Mau 52 S Wyste] S48ttt (Mau
et al, 2004). e8] &4 F=5 250 ¢ Lol 200mM
sodium phosphate buffer (pH 6.6) 250 L, 1% potassium
ferricyanide (K;Fe (CN)) 260 115 242} Zgkste] 50T
204 FoF WES-A)71 3 1% trichloroacetic acid (CCLCOOH,
w/v)E 7Felth §1 £ 500 1 Lol S5 500 L, 0.1%
ferric chloride (FeCls - 6H,0) 100 £ LE Z}z} 7}3t % whk-3-ol
< 3l A e FHE 3hS 700nmel A S E3ic) Wl
2 Fe’ 3} Fe?'71e) 25 7gho) oJsto] =8 vehfr
FHE o] S5 =2 A S ot

23012 dHs

=& A A5 Yena 2 e W5kl Aaegl
t}(Yena et al,, 2002). WA FZEU 9] &A13} A 2o 98|
Fe2+o]&o] A7 5 o] 1 oA} ferrozine—Fe™ E3A4= &
JsHA] o= As kgAY R skl SAHSIITE WA A
FZa= ImLel 2mM ferrous chloride (FeCl, - 4H,0), 5mM
ferrozine (3— (2—pyridyl) =5, 6—bis— (4—phenylsulfonic
acid) —1,2,4—triazine) & Z}Z} 100 p LA 718t 3= gk
ol AL Y3l =HGFE A 2okt 108-7F AF20f

o= E]
A AT F 562nmellr FEEE S5k AR H7Het
A FRE S M-SR At Fole A7)
o= eI

Mitogen &M =&

Lymphocyte mitogenic activitys= MTT assayH-= ©]&
3Fo] =738} th(Charmichael et al. 1987). Lymphocyte
mitogenic activity ICR mouse (6 ~8F%) ZFE v]3¢S
A3t T RPMI 1640 medium©.Z A& sFal =454 (mesh
#100) 9ol AXAIZ 5 FA1E] aFrp 2 w29
A v o mHE AZE WEAZT o] 9L F5A] (mesh
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#200) = o 3}shar, P42 (1,500rpm, 10min) &k 4
SAE AASALE AatE 0.2% NaCl € 2mLE 7}3}
o] 30% ool 20mL2] RPMI 1640 medium< g1, ¢4
2] (1,500rpm, 10min) 3te] A EE 3]4=8 F thA] RPMI
1640 medium &2 33] AW eta AEEEEE 5x10° cells/
mLOZ ZA43FAth AE T=7F 2dH A 90uLR-LS 96
well plated] 3% 5 A& 10uL< 7}shal 37C, 5%
CO2 HieF7]ellA 34zt vijeFatgict. 7 & MTT &9 (Img/
mL)< 7Fskal 37T, 5% CO, w714 5A17F HH-g-A] A
MTT formazan HAES A& F ZAHA Fsqs A
Azttt olw fo)R formazans 100ulL?] 0.04N HCl/
isopropanols 7Fatal 53t &aiA171 5 TFe] == 7hE
5 570nmellA FF=E vlaste] lymphocyte?] 52 H =
£ vtk
Macrophage &GS =&

6~85% 2] ICR mouse? &7l 5% thioglycollate
medium (TM) & 2~2.5mL FAFSE & 72A17]of] f- =%
57 macrophageE 3|58k th RPMI 1640 medium S =
ThA] 2~33] AlA 38kl AlEFE 1x106cel/mLE 3275k
96well plate®l] 200ul? =313t} o] 37C, 5% CO,
HoE7 oA 2417 wljoES A2 5le] 7} welloll macrophage
monolayerE FA A7 ZF wellel 180ul. RPMI 1640
medium¥} 20ul. A 5E F7}sle] 37C, 5% CO, BjSF
7)ol A 24X 7+ E<r v ket th. &4 3 macrophage
monolayers RPMI 1640 medium©.% A2 3 3 Triton
X—100< 7}8to] AEue ga3tt). 2% lysosomal
phosphataseS 712121 p—NPP (p—nitrophenyl phosphate)
9} H2-A171 5= 50 ul9] 0.2M borate buffers AF&-3}o] b

F 1. E 7 A ellA o] =Bt AS57d

71% microplate readerE ©]8-3}%] 405nmelA]
=5 4319 U (Suzuki et al, 1990).

O

Zut 3 nE
& IS HHXIHIACI =El2| E5E M=

et 9 wjA] ol HE HUbsto] S-S AR AR W
G o] 7Pt B AEls £ FFol A 34.9g8 Hrts)

144g0 & 71 ko), F=stofl = 70g o = 7}
31, 53 of|A= 110g, o5 =Elg]elA= 84gow H
off JFE w|AA| ¢F2 Aoz A7E ]t 3
o] 124g, 73] 83g, = °] 100g, o1+
o] 85gC & #ELF oFke] Aol It FEATE AF
“ER)ZF 199702 71 wokow, faiSrt Wolbdel uw
g} Ax|=0] 3.4g, 2F A7) 20.3mme} 22.5m.5mtl] 217
o] 6.1m.5mtl Aol7} 41m.2 7P Agkon, F#5E5E0)
Fa7TF 144024 NAF©] 6.5g, 58 217d0] 28 5mmet
34.2mm, t} F7o] 7.5mm, thd 0|7} 52.3mm=Z 7} Zith
Aol FEIF 174.5g 7M1= e 9] Aol &S n| x|
oFok=t], NaCle] 557} 0.2%7HA1+= B Al 2] S=akol| o 3k
1) 2] %] ¢kgkrl= A 3 (Jhune et al,, 2006) $= tha & 4
ot

WA A A S A A o) vl Aol 2EHE 7] E ]
e 3 28} o] AP A9} v 2 3hF Afol= F1E2
ol whek Zpo| 7} Fink. F AATFS viHel= 1.2% 3
Qo A olE= 6% =R wj Aol vla B Hgkon,
C/NEel QoA &= A= 6.2~6.99A 21, A= 36
Hi &2 xpo] 7} I A vrebtth Ca0% MgO:= s A1 <] Shkn.
o} 2 A 9] gheo] 23] 01} K,0, Cu, Zn2] -5 wlj#] o] 3£

O

4y e g o 4
ot oft 30 g8

Ml Lo o) xR
o S

Ay
ot

i

Bl ofN et

- ‘ F = | FEAST | MAF 2k 217 (mm) A o217 tjdo]
=59 R

(2 on (2 7} = M= (mm) (mm) (mm)

o = 116° 12.8 5.1 24 28 3.8 6.8 47

- 17.4g 100 12.6 5.8 26 31 3.8 74 47

= 34.9g 144 20.0 7.3 31 38 3.9 8.4 47

174.5¢ 137 12.3 7.8 33 40 4.1 7.4 68

o = 89 19.8 4.7 22 25 4.4 10.3 38

P 17.4g 85 13.2 3.4 20 23 4.3 8.1 38

= 34.9g 70 9.5 3.0 16 20 3.0 8.7 36

174.5g 88 104 55 38 30 45 12.0 44

) = 98 14.6 5.7 30 30 35 75 43

= 17.4g 97 105 8.9 35 39 3.2 105 52

- 34.9g 110 13.2 6.5 31 36 3.6 85 48

174.5g 97 134 5.2 23 26 2.7 9.0 40

o = 87 15.7 35 20 22 4.0 6.3 45

o] = 17.4g 85 19.1 3.3 20 22 4.0 6.1 39

34.9g 84 22.0 3.2 21 23 4.0 5.9 36

174.5g 83 22.8 35 20 23 4.4 6.0 42

LSD(5%) Main plot(A) 11,72 Sub plot(B) 4,99 AXB 9.97 C.V(%)

850cc, PPH

Main plot(A) 5.98 Sub plot(B) 6.03
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%2 A WNE SRETe) AN 2 BA1E
- C N P,O- K, O CaO O Cu Fe /n
el A o e | N @l @ | e | e | oo | oom
o %= 39.8 5.8 6.9 2.98 3.02 0.02 0.28 171 0.40 94
44 17.4¢g 39.7 5.8 6.8 2.89 2.79 0.02 0.27 16.8 0.31 93
34.9¢g 39.5 6.2 6.4 3.31 3.08 0.02 0.30 24.8 0.43 100
174.5¢g 39.4 6.4 6.2 2.51 277 0.02 0.28 19.7 0.35 111
o %= 43.1 1.2 35.9 2.37 1.14 0.49 0.75 1.5 0.89 61
o %) 17.4¢g 43.1 1.2 35.9 2.54 1.11 0.47 0.75 2.2 1.99 63
34.9g 43.1 1.2 35.9 2.61 1.16 0.49 0.75 2.4 2.89 65
174.5¢ 43.1 1.2 35.9 1.94 0.95 0.45 0.70 2.1 10.8 69
Shel opurh AU O B o] Aol YTk B HEIE A7k Zolrk ARE A eoitk, L) Waln
A 77} 174,349, 1745¢ A1 v ulAe] B & & Al WAlskelo] whago] 90% A% AAHThe B
24 199, 2.80, 108ppm &2 LFEFRILE Eak uAulel] 8 (2004, 523) 9 LA 222 S] ko] Solle] tha] A%
o] BeES ZAAAE AP Ao] Take Ao TR 031~ moko) 7]t (Lee et al, 2005)7F A gl wheh Sait

0] & (Capsaicinoid) ol = 74
AYo] Al (Capsaicin), T)8ke]| =& 73AF0) Al (Dihydrocapsaicin)
21 slo] = & MALo] Al (Nordihydrocapsaicin), 25
ZWAFo] Al (Homocap —saicin), & 5. t]dfo] =2 4 Alo] Al
(Homodihydrocapsaicin) 2] 5707} 53+
J3-& Capsaicin, Dihydrocapsaicin®] 80~90%% *}A4| 8=

ojm, -

sl F

%3 239 HUA ST

=z Aeler FF Fadr MAZF ZE 27 (mm) e o217 o]
(€)) ) (@ 7h= M= (mm) (mm) (mm)

o = 116° 12.8 5.1 24 28 3.8 6.8 47

. 500g 120 19.4 5.1 24 27 3.4 6.8 56

= 1,000g 114 14.6 7.3 31 37 35 7.6 62

2,500g 118 12.8 74 30 39 3.2 7.4 47

) = 89 19.8 4.7 22 25 4.4 10.3 38

s 500g 83 15.8 5.3 27 32 7.3 13.9 39

= 1,000g 93 16.0 5.8 29 34 5.2 9.6 42

2,500g 102 16.4 5.3 30 34 4.7 11.8 44

) % 98 14.6 5.7 30 30 35 75 43

. 500g 100 17.8 7.2 30 34 4.1 8.7 63

e 1,000g 91 14.0 4.8 21 23 4.6 8.9 43

2,500g 106 15.0 7.9 33 36 3.0 8.7 48

o = 87 15.7 35 20 22 4.0 6.3 45

o= 500g 85 21.0 3.6 21 22 4.5 6.6 44

1,000g 84 15.7 3.6 20 22 4.2 5.9 44

2,500g 84 21.3 3.2 21 23 4.3 6.6 41

LSD(5%) Main plot(A) 3.24 Sub plot(B) 5.87 AXB 11.74

J 850cc, PPH

C.V(%)Main plot(A) 5.65 Sub plot(B) 7.10
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IZE7FE st v Aol A ASs =Ele] 2] Capsaicin
ShaFs BA38F Ayl % 490 2o wix] o HAd & E 1
FE5 AT Bkl £3EF2] A9 Capsaicin®]

N

tzTrell A AEEA] ko, 1E7HFE bkge HIFSH
uﬂxl oA &3k kgl oA 6mg/100go] AEE ] 71¢ ©

& Capsaicin©] dol® A= veptom, ] F5E5
A= 9F 3mg/100g F =7} Aol = ik 5=, a7kl g
Zo] a5 Mol¥+= Capsaicin®] ¥ Wolxlch w25k
S &= Capsaicinoid®] th #-E=A¢] Dihydrocapsaicine
HEHA 8kt

¥ 4. 7AZWAlF Capsaicinoid o] e,
(9] : mg/100g)
=5 e Capsaicin  |Dihydrocapsaicin
o = ND J ND
< 3 1kg 1.46 ND
bkg 3.83 ND
o = ND ND
= F 1kg 0.74 ND
5kg 3.52 ND
o = ND ND
3k 1kg 1.42 ND
bkg 6.00 ND
o = ND ND
oq 5 1kg 1.12 ND
5kg 2.58 ND

'ND : Not detected

-
=)
=1

100 4

B0

60 -

Polyphenol (mg/100g)

40 -

20 -

2
o
Jt
[ilH
Hi
AL
4r
]

O 1. FFE 50 2949 F d=A 32 g9
A; Control, B; 213 1kg, C; A5 5kg,
D; A 17 4g, E; & 174.5g, F; 234 500g,
G; 234 1,000g, Hi2394 2,500g

e 1§ 13 2t F wEA sshE o) s HALA )
vl of] -8 174.5g 7Ve o FEhe] FFo| 7P =& 3
25 YRl o (145mg/100g) 2328 3713k vjA] 1w
th= oy 575 F7st s oA Ajuljst WAl #)
L:/d g].rsLE' 6]—\:/'1:0] :.__E% 7:1&0]9’11:}'
o) FEte] FES Alglstal 5, =5, ek 3
7HE A, 23S Ak HZ]EE} oz
WA H5A EH5Ee] ol tha B
4 setEe 53] BAH ‘;i—%%ﬂr
ok A 1 T Aw7HA] FRIEA o)d]l
X 1% 3 QJoH(Takehara et al., 1979). &3k 1 z}z}e
9} 2)87) 9] F5F F2 Gl wet FaksleE e xfolE 1.
th & AT Ay st F wlEd EEE g g
A= 03‘%—% B X A] o= A 07 FtE| Q=] o] A
FE 52 A ol whet 742te] H=d shgtee] &=
th27] wj#l A2 A7t gt

2 o
2 o
>, o

==

11‘.
==
)

>

O
o o
1> o2
n 2
m{ 2
1> =

]

S ox

Fﬂ?i
4o & = K

L9y
Oovxrr 2 IR 2l ol M

o?iié

==

et FF99] DPPH gt Z-E o] &3t kst & 1
Y 29} o], TEAC (trolox equivalent antioxidant capacity,
mM) #t o2 YeR Tt 455 5 o FEke #Fo] 71
F A S vehdiglon, S Mgk of F=Ele] el
A 7S 2 ke S eIt of e = S50
A 7RSS Aals A datstE o] Skl
o, 23S HYselE Aol A= Aol EEE??_“%‘
chste o] WskE vehlA] ekttt 58 5] 4
7V 57, A, S-S AYst AR EA ‘)r
g, AAe AEZ H Qs Aog 1 \;}__'401];\101
;q =2 5 J-”l-:}ﬂ §].-<51— _/] 61—31:‘\/], BFAL §]_ Z_}oﬂ 7_
e A] ok Zlo g 38 B Hﬂ 18] kst L o

H=54 shet=EelA 710E = Zlo] obd WAl uf =AY
2] A= e AlUA] @Rl Ao ® B E Gl

S‘.:
FX
-

FSL‘

2 mE mlo oY rlr

ol
F{F

07

06

051 ms

g
E 04 4 ucC
=
2 up
® 03 - T
= T L 13
= T
0.2 1 mF

G

B =7 = £

a9 2. GFFEE i) 5,
A Control, B; 113 1kg, C; 5 5kg,
D; A 17.4g, E; & 174.5g, F; 239 500g,
G; 284 1,000g, H;284 2,500g
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22012 HHs

Cetelu Ao Faole A% vl s duks 19 33}
drk sl 2 LA Golap) £39) 58 55
£ FholE AAEE deblont A nivhes A
&AW} Loels el ARt
Saole AR 2 Aol ZA BAE AR S
A BRI AR 9T A ke 2o B,
oA FHel &S AASHE BA fu el g A

AT =T
= =AY AG71Ae Aol el nlHE Aow A7t
Ak
100 4
80 4 mA
g g
;: o | HC
i D
i
D ] NE
% mF
= 20 - -
.
0l
o5 =% 2= e
393, IFFEE FE0lR AAT
A; Control, B; a15= 1kg, C; 115 5kg,
D; & 17.4g, E; & 174.5g, F; 239 500g,
G; 239 1,000g, H;-2-8 <4 2,500
S

Els TT0°

shlEs ‘/}5}‘41910‘/} =& {}i}ol" AA] % 75"‘*0131
(9 4). ol=A =8 drFEEels T4AE o
srom M f8l g S P SA 7] AL AsNES-S A A
= %)= reductone®] - o] 1S 7l o AE ATt

08

06

04 A

Reducing power {A700)

0.2 -

00 A

o

a
Aok

B

o
b
4
ot

a9 4. EFFE 59 F9Y
A; Control, B; 21% 1kg, C; 213 5kg,
D; & 17.4¢g, B; & 174.5g, F; 234 500g,
G; 2394 1,000g, H;234494 2,500g

Mitogen EtA

HAT A= 552 mitogen B2 13 59} 1t} Negative
control& 100%% H.8kS Wl Lipopoly— saccharide (LPS)
& 10ug/ml& H23els A9 L &Ado] oF 300% =73t
A= 2, HEH 45 d5FEES AgslEs B¢

ol 84S VERA) 2ol

150 +

100

Macrophage activity (%)

2

o

ol
ok
okl
Ft

= Pt
= =g

A 6. EFFEE 29 Macrophage 4385
A; Control, B; 1% 1kg, C; 15 5kg,
D5; & 17.4g, E; & 174.5g, F; 2394 500g,
23] 1,000g, H;ea39H4] 2,500

Macrophage EA15IS
“Eg] 9] 94 FEE9 macrophage B4 35
19 63 7t} Negative control 100% %2 W.QkS
Lipopolysaccharide (LPS) & 10pg/ml< *2]3F9 S 7%
o] oF 115% S7Fsksith. vha uw/\] = Adsios
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