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Abstract

Effect of mulberry tree powders on the antioxidant activity of submerged-liquid culture of mushrooms was
investigated. Agaricus blazei (AB), Hericicum erinacium (HE), Pleurotus ostreatus (PO), Phellinus linteus (PL)
and Paecilomyces japonicus (P]) were cultured in a shaking incubator (200 rpm, 25°C) for 7 days in culture
media: 1) basal medium (BM) and 2) BM+ 1% mulberry tree powders (BMM). Hot water extracts from the
submerged-liquid cultures of mushrooms and BMM were freeze—dried for the measurement of antioxidant
activity, of which reaction mixture (25 mL: 10 mL of 0.2 M sodium phosphate buffer, pH 8.0; 4.5 mL distilled
water; and 10.5 mL ethanol) contained 275 pmol linoleic acid and one mg test sample. The reaction mixture
was incubated in a shaking incubator (200 rpm, 40°C) for 16 days. Peroxide value (POV) was measured for a
period of over 16 days, and malonaldehyde (MA) was determined only for samples from the day 16 of incubation.
Mycelial weight of mushroom strains cultured in BMM was greater than BM. The antioxidant activities of
AB-cultured in BMM (AB-BMM) and HE—cultured in BMM (HE-BMM) were superior to those of other mushroom
strains—cultured in BMM or BM and of BMM. These results suggest that mulberry tree powders enhance the
antioxidant activity of submerged-liquid culture of mushroom strains. The AB-BMM and HE-BMM were the

most active cultures.
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BMMell )eFat #)ofE (244 AB-BMM, PO-BMM, HE-
BMM, PL-BMM, PJ-BMM)< 141 #2] gk & X FAH
€ et 2B FAE SH A Table 1). BMell
A wfokgt WAl AL} FA = PJ7F39.9 g/L 2 7HA ok,
a2 thgo 2E PLAB PO HE 02 7H7h 335,273, 24.7,
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avg zapstdeh & FA AR AF A S E( mg)
3} BMM(1 mg)-& linoleic acid7} 343 okl o] Hrlal
169 7} B &F(200 rpm, 40°C)81H 4] POVE &3 3} ¢ chFigs.
1, 2). AH8-3F 571A] WA AR vl oF & L BMMe] o 2 7-of]
vl 8] POVE o #Al3ted v, 2 & vl Al 0] S5 wa}
kel 7} sl it

Fig. 1¢ll 44= AB-BMM2] POV o 4l &35 veh 12 9
o} 279 POVE 1697 Al Z7hahe] wiek 1393} 16
dofl+= 27t 1.6 mM3 2.1 mMe] Stk AB-BMM, AB-

Table 1. Mycelial weight of mushroom strains grown in
various media for 7 days
, Growth medium”

BM BMDM

AB (Shinryeong) 273"

1
Mushroom strain

72.4(163; 45.1)"
PO (Neutari) 24.7 62.0 (151; 37.3)
HE (Norugungdengyee) 124 59.4 (379; 47.0)
PL (Sanghwang) 335 80.9 (141; 47.4)
PJ (Dongchunghacho) 399 63.7 (60; 23.8)

VAR, Agaricus blazei; PO, Pleurotus ostreatus: HE, Hericium
erinacium; PL., Phellinus linteus: and PJ, Paecilomyces japonicus.

“Media identification: BM, basal medium: BMM, BM -+ 1%
mulberry tree powders.

“Weight represented the average of three experimental data
(wet g/L) and SD did not exceed 10% of average.

"The first and second numbers in parenthesis represent the
percentage of the mycelial weight increased and the actual
weight changed against that of BM, respectively.
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Fig. 1. Effect of AB-BMM on the formation of POV in the
linoleic acid autoxidation system.
SD did not exceed 10% of the average.
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Fig. 2. Effect of the submerged-liquid culture of mushroom
strains in BMM on POV after 16 days incubation in the lino-
leic acid autoxidation system.

Bar identification of each mushroom strain, [ 1: control, A:
BMM, 1 i: mushroom cultured in BM, #l: mushroom cultured
in BMM. Bars with same small letters are not significantly dif-
ferent at p<0.05 by Duncan’s multiple test.

BM % BMME tj =3¢ v POVE] YA S oA slaic)
AB-BMM9] POV A £3}+= BHT ¥« -tocopherol#
Alaled o, wi ek 139 o) 2 o) 21 (0.7 mM)el| =3tsdch AB-
BMM®] POV A4 oA &3+ AB-BMelt} BMM2] &3}
B} $43ke] 139 wiokell A ZHzE 0.7 mM, 1.1 mM, 1.2
mM POVE QA stgdct w& #31 5 datats #) A 34A] 949
21} HE-BMM, PO-BMM, PL-BMM, PJ-BMM<] POV
A E3 = AB BMM®) E3he} fAbelgdch

Fig. 20l 41& wief 169l 57}#] W A+-& BM, BMM
| wf kgt wiokE3 BMMS] POV 74 & 32 ulastg] o)
W A7l PL-BMM 2] el 4] POV7} 1.4 mM24] 7}
2 =9k, PJ-BMME H|&& ¢&oldt. 2 9] AB-
BMM, PO-BMM, HE-BMM # ] 70| A& POV 7} A 1}
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ettt AB-BMM, PO-BMM, HE-BMM, PL-BMM, PJ-
BMMS®] POV A E3E v 282 A3 AB-BMM =)
ol 4 POVZE 0.7 mMEA B 2721 mM)el d] 8 2F 67%
o A8} ¢l t}. HE-BMM- 63%, PO-BMM-S- 53% POV A
A& A3t} PL-BMM 2 PJ-BMM-2 33%2} 36% <
A3t A " thE AB-BMM, HE-BMM % PO-BMMe¢l| H]
s 2 Z37} Dol gl BMoll WAl FAAI S ol kgl w ok &
~ {PJ-BM, AB-BM, PO-BM, HE-BM, PL-BM)-& tf &}
¥)s) POVE 7472} 53, 47, 47, 20, 11% 722 7vh w3t
BMM-& dj &< v]8] 36%°] POVE #aA%ch. BM#}
BMMuf Aol ot w]AlqrAL A viFE4Ee] POV i
ko) 7} 74 = A viehd MAFAFAE HER 2 H o] 1
AgArAe] Ao M e AN AADAE R

B HIF HATAAE Y E S| MA Z2 &1}

BM ¥ BMM= x| o] A FALAE 7 7F ol oF 3wk &
7 BMM9] MA AA JAETHE 24187 $18te] A7)
POV A&l ALkl of 164 A 2] Al 29 W3 MA S35
A skl ch(Fig. 3). AT AL A F &L 27l v]s]l MA
9 WAL dAstE ot o A xE A E5Fel vl
Aol 7h ol sl

272 MA 322 143 nmol/25 mLgl #] 2, AB-BMM,
HE-BMM, PL-BMM, PO-BMM % PJ-BMM+¥ MAE 7}
7} 39, 41, 62, 81 2 88 nmol/25 mLE a2 Zeth 1 A=
o £ 7ol ¥] s AB-BMM % HE-BMMol| &3} 7+47} 22t
73%, 71% % &37} 1, PJ-BMMel 23 7F4 = 39%2
743 skt =3 BMell wiekgt wi<kE PJ-BM, HE-BM,
AB-BM, PL-BM, PO-BM-2 t 27l #| 8] MA2| A8
7+7} 55, 52, 51, 43, 38% A A3l 2.7, BMM- MA2| A4

MA nmol/25 mL sample

Treatment

Fig. 3. Effect of the submerged-~liquid culture of mushroom
strains in BMM on the formation of MA after 16 days incu-
bation in the linoleic acid autoxidation system.

Bar identification of each mushroom strain, left to right: control;
BMM; mushroom-cultured in BM; and mushroom-cultured in
BMNMI. Bars with same small letters are not significantly different
at p<0.05 by Duncan’s multiple test.
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AbA a ofgol ) Bk 21Al ¢l BMMS] A#Rcl g9
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dAHA W oF &2 POV A A Al5o] BMell wifgh H{Al
ARl k2 e} 12~54% 271592, PJo} 79 35% 7HAa
3lgich. 7 3 HE-BMMe| 54% Z7}st9l5, AB-BMM-2
36% Z7F= 1 347} H ot wdk BMMel| okt vl of
9] MA A4 4= BMel ¥ 8] AB-BMMe] 44% 2 HE-
BMMo] 41%2] 712 714 $-3t o BMMoll A vl &k &k
WAE e A& =gt ol 43t =l tf 2ol vl 8 60~
379% Z7tskd ok PIe] 7% Bub5 Aokl gk W AEAL
A whoFE Ago] thE WMAFAA R S35} dghon,
st #te] Fael A E & WA FA A9 o e AHE
el et 5, PJo] A So] dabksiA 3 A Al & Bl
= A4S 4 7 Ak

BMel[ A il ofgh WA AbAl el & = ol 2712 ) POVY
MAS] grekg U3+ g4ksig o] nol=d POVE 11~53
%, MAE 38~55% 7+43tsdch. o] &= v Aol A53lH A
AAE e ofg J1A FgtEe AfEA A=k ey
ol 2] gk AkEH & Bt F-o] A7LRE R3] Frlste] POV
£ 33~66%, MAE 39~73% 43 ot POV MA2] A
Aol ool ABS| A$ #E 16Dl A WA T FellA 713
A" 22 POV ZH4a7E nggon ol 2xp4kst &<l
MAS] 7% £Adq AHE Wt £ Aol = B
5 A7tel o8l opr| == FatstA A &

= S olo) AA BupFol 375 rutin, quercetin, isoquer-
citrin, flavonoids 59 €& (16-18), 7] &=l gFd o
kol A 52 & genistein(4,5,7-trihydroxyisoflavone), dai-
dzein(4,7-dihydroxyisoflavone) 52} isoflavones, phyto-
sterol 52} #1§HE8(19-23), M A FAHA 7L BAbst= grifolin
5(24-26)9] i3 3 Bl EE g Ee] dfE ol E
o] Al ullef Al MR] o2 FE2HUE Holrt F HA
e wAde] A5t F Al 7k Ai A& Fhtel
4 34kt B sgtE ) aksid o] G2 sighEe] ¥
ArgiAde] & BAE AEHFHAU S = Ak viA e
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