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Studies on Antimicrobial and Antioxidative Activities
of Extracts from Magnoliaceae™!
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ABSTRACT

This study was carried out to evaluate the antifungal and antioxidative activities of ethanol
extracts from Magnoliaceae to investigate the possibility for the natural fungicides and food
preservatives. The antifungal activities of ethanol extracts were evaluated as a hyphal growth
inhibition rate using four plant pathogenic and five wood rot fungi. The high inhibition activity
on the growth of fungi was shown in bark of Magnolia obovata that indicated more than 50%
hyphal growth inhibition rate except Trametes versicolor, one of the white rot fungi. The
antifungal activity was the highest in the ethanol extracts from M. obovata and the following was
in order of M. kobus and M. sieboldii. The extract from bark in M obovata showed higher
antifungal activity than that from wood in the same species. Especially, the extracts from flower
of M. denudata and M. liliflora indicated the high antifungal activities, while the other portions
of same plants showed the low activities. On the other hand, a free radical scavenging method
was adopted with 11-diphenyl-2-picrylhydrohydrazyl (DPPH) in order to test the antioxidative
activities of ethanol extracts. The free radical scavenging activity was very high in the extracts
from branch of Schizandra nigra and Kadsura japonica that showed more than 90% at the
concentration of 100 yg/ml. It also turned out that the antioxidative activity of branch of S nigra
and K. japonica was similar to «-tocopherol and butylated hydroxytoluene, one of the effective
synthetic antioxidants. From these results, it can be suggested that the branches of S nigra and
K japonica have the positive antioxidative activities and can be applied for the food
preservatives and cosmetic ingredient.

Keywords: Magnoliaceae, antifungal activity, antioxidative activity, Magnolia obovata, Schizandra
nigra, Kadsura japonica
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sta AU AAsHE A EY a9 235
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lose, hemicellulose, lignin®] FA& ¥qt olye}, Yol A B 2Hgo] AEg & AN E £-3
FEoI F9lo wat o] vhE FEAAR F5 sirhar & ¢ Qlvk. AEo] Aitolgta sj= Fo 2
& dart vt olelgt FEAR EA ] TS Al As|of AN 2. Wl 7|7F AFI} o] 3l Tk
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FEU Flo] taxololuh SAEskAl = AlkE] 3L 9l ol nATES gAsE AE AxT & ok
Pinus maritima 53¢} pycnogenol (Rohdewald, AMEA N g4 oFA 9 v aste] Kok QbAg A
2002) 52 & FEATOEA dstd Ui Fo8A o]go] 7hE3ith
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(A& 1999) 2 FHA5E4 (Kang 5, 2008) &

= Aew HuEa vk 3 A 5l
-l = tE/d (Chang 5, 1998: Mori 5 2000;
Choi & 2009), %<4 (Min 5, 2008), HH A
E3(Min, 2008) 5°] 4#A dut. 28y ZH 2

Qi B 0|99 ThE Haxh Fuo| FEA R o
@ AFE g AgolnE B 4B HEE
A gla PskA D AFQA Ao Bad
g 0 G5 B9 AP

2. ME U '

It

A, AT, AR, A ﬂH‘FS} 11}(Table 1
# 1993) 3 44
a2, 1991) < st
=

Lol A2l M 95%

olgreel 3U7 AT F A&ele] 38 FZelo]
oj7] o ehe FEES 7 wHe] it L G

S 2= AEHYT Glo-
merella cingulata (%811, Fusarium oxysporium
(AM2F ANESHT), Fusarium subglutinans f. sp.
pini (FAHE 7FXek &), Cryphonectria par-
asitica (B M) S, 208 Libertella
betulina (=81 g|WA), Trichoderma viride (3%
™ ¢ 13t), Trichoderma harzianum (£H Q.3 71)
<, ag)a BN Trametes versicolor (Y

MBS 1) Tyromyces palustris (A=

2 G (o144 5,

e}
2000)< o]&3}9th. &, potato dextrose agarHl

Table 1. List of plant parts used for biological
activity test

Korean Scientific name Parts of used Place of
name collected
. Liriodendron Bark, Leaf,
1l \= d ’
e tulipifera Wood Suwon
Magnolia Bark, Leaf, .
4 Iegbus \;fgood Jinju
Magnolia Bark, Leaf, .
I )

Rt grandiflora  Wood, Flower Jinju
. Magnolia Bark, Leaf, .
e R e o Jinju

Magnolia Bark, Leaf, -

WA= )

e denudata Wood, Flower Jinju

Magnolia Bark, Leaf, -
I )

A liliflora Wood, Flower Jinju

— Michelia Bark, Leaf, Jeiu

e compressa Wood, ]

@ w] =} SEZZZZZZQ Branch, Fruit ~ Muju
Zomx} SCb]Zg:era Branch Jeju

Kadsura Branch, Leaf, .
1} o J )
EEalel Japonica Fruit Jeju

Ao 1,000 ug/mfa
gafol
AFA

pll
Az
S

L7t HER s FE=
B A el wg] vjFlE 2 TA
EH‘%E 217 8 mm<| cork borer® |
Totanh. WL 27 TAAl 274713
=l TALSRe] 27 A8t dAMY
|- (hyphal growth inhibition ratio) = 3%
< eI

7_1

= 10 rht
im

@ F A

o2
03"_, 12 = 2 Hl e

2L

FABENAE (%) =
(S W] L) - (G RS )
(T s B A7)

gRrrslekad e gtz 475 (Free radical scav-

enging activity) S &3] #4389t & AdA S
Zago e AAEE 1, 1-diphenyl-2-picrylhy-
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drohydrazyl (DPPH)& Atslel <jsle] A== W Ed ) AEHo] 7P Eado] vk Ao
hydroperoxide (ROOH)7} #&lA A3 g H(Table 2). F-$H=E 3971 714 &A4o] &
ZHRO -+, - OH)S DPPH #ttjzto] 2 gle) uje} sle] 21 Fo R tdA AL A BRIF M
DPPHEIUZ ajlo] St QA "ot o3t 48 ettt Aol 5, 2004) <} i}°17} A

o]-g3ste] DPPHe| HM A& FHEE S35t oh wgk WaY AR Agolle £ 3red
sl & ARSI S HS A E e 24 o] %-3to](Table 2) 5% U &4 FHo] 48
TEY ANEE 2T a8 d 4ml 2 0.5 mM & o7 AR EHAY. 53], shidAe= & T A
o] DPPH - Wgh2-&9 1 mZ 7}5to] & 5 m7} & o] £ES-EE Aol (FEHR)et 3t FF, v, AE
=% dhal, vortex mixer® & 404 303t A= SEool 2ola, H: E FEAHEY I
ANA WEAZ Thg, WA S EFFEAE Aot (Noshita &, 2009) % #FId5LdH (=3¢ 5
o 520 nmol A FREEZ AT Zelgtz  2009)0] MTH T YoET B FEHES 2L
2ATE AR AV FETY] FHEE AL 21k A Aol #et A= FRIFoof & Ao
ato] tha3 o] WM& YERAT ot
ZejAdaA (%) = 3.0. BtAMS}EFA
(7o FEE) - (_?§7HL94 TR 100
(FR7F] ) =y A% 1% % 3379 J9e F522 100
910 pg/me = ZA St TP daATS S35}
3. 41} gl &b o kst S AR L A3}, 100 pg/mee]
Fol A B a9k Slo] T0% o)de] Hrlzda
3.1, SR Ass, 2Ea 285 e} o, Fevah £7] 9
ozt E717F 90% o)/de] Bl daA s s vE
@ 3 11F A E 9, o, 55, £ 4 g WA Table 3). T3 Sov|x} &7] 9 oz}
59 oEre 2FEES 1,000 pg/ml = FASHo] g =715 10 ug/mbe) sxolA Z+zt 41.2%9} 44.4%
AH#EAS A9 Y. 2 23 d25H Fu7} o] &AASES vEho]l FdaitstAQl butylated
WA B EFo) T versicolors A &e RE FA|T hydroxyanisole & H384k8}41¢1 @ -tocopherol @
ol tiste] 50% ol/de] TAM G A&& vER o T s o] e Ao W tHTable 3).
o]l 7MY S Ao g YElgtH(Table 2). SouAte] A AlFE SR VsA AE H Ul
olgldt YE B Fuo =2 IS 4 5 AR 7FR7F FUE A Q= e (ErE 5, 2000:
FIolA FElE o] gtEd-S 22l magnolol, hon- ANE T, 2010)0| B2 oA A 2 M A
okiol, 4-methoxyhonokiol 2 obovatol (Chang & 3}A) <f %*o*?} Gakzlshal S Bolo g B A& o
1998: Mori %, 2000; Choi %, 2009)° 7191 O}i F7W7M A= v SUE Ao=E Alsdr, E3
Ao FAHTE 1 thgo] diE HY 552w euRte] Aol AL (Kuo 5, 2005) %
AWl G. cingulatast SAR-FH T, versi- HAgY F2 (A28 5, 2007) 9 Aol
color, T. palustrisE A3t FAlFFol st Busa gloma 3 3asEdS v & oy
50% ol’de] AR A &S UERATH Table g4 549 FAo] o]Fojxof & Fo|r}. 7]E9]
2). FEEEE Qi) M FaEd Aol ¢t AT A¥ s EAdo] e o' Hial(ZGA
o £3, ¢, B5 7 FELHE e JeE 5. 2007; A48 5. 2008)% Qux Ao -
Eltom 1 othgo] H R sollom, 2 ATl E ksl ddo] e Ao R YEET
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Table 2. Hyphal growth inhibition ratio of extracts from Magnoliaceae plants
Hyphal growth inhibition ratio (%)

Scientific

name Part G F F C L T T T T
cingulata oxysporum subglutinans . sp. pini parasitica betulina versicolor palustris  viride barzianum

L wlipifera Bark 166 131 166 166 166 0 107 166 24
Leaf 190 178 167 404 250 190 286 71 0
Wood 226 131 107 142 369 0 107 202 178
M kobus  Bark 286 345 333 548 548 464 476 404 404
Leaf 167 405 298 333 464 95 190 190 286
Wood 142 131 166 0 678 0 95 26 190
M randiflora Bark 142 167 190 167 321 167 262 0 0
Leaf 90 19 214 202 404 26 190 0 0
Wood 214 95 142 0 321 80 95 0 0
Flower 0 0 179 0 226 48 298 0 0
M sieboldii  Bark 261 286 404 440 335 166 3B7 285 309
Leaf 297 238 202 404 393 357 464 167 107
Wood 107 190 250 130 250 0 95 202 261
M obovata  Bark 678 726 643 512 786 155 726 762 821
Leaf 464 333 26 226 6067 24 452 452 560
Wood 142 571 619 S11 667 80 80 857 845
M denudata Bark 0 0 0 0 0 0 48 0 0
Leaf 0 48 0 0 226 0 107 0 0
Wood 0 0 0 0 0 0 24 0 0
Flower 429 214 393 26 429 95 262 500 464
M liliflora  Bark 83 0 36 0 0 0 12 214 0
Leaf 202 0 167 190 54.8 24 167 280 190
Wood 107 0 0 0 0 0 0 83 0
Flower 393 143 250 286 %36 36 345 560 488
M compressa Bark 24 107 26 48 48 48 107 71 0
Leaf 214 119 250 226 190 0 131 143 71
Wood 167 226 131 226 464 48 95 202 71
S chinensis Branch 333 298 345 286 321 0 83 167 345
Fruit 309 83 202 26 262 0 0 405 143
S nigra  Branch 167 286 238 26 405 167 0 226 167
K japonica Branch 83 119 26 41 0 48 0 214 0
Leaf 190 19 161 214 71 47 01 131 0
Fruit 167 250 250 250 107 95 0 214 0

" Hyphal growth inhibition ratio was determined by 1,000 mg/ ¢ of each sample.

oleld Fastaiel Aol FEuwel J1dst: Aol AolE wel 60 TolA 60% NBeE FET
Aoz ARHT Z F22A0 ueh BSR4 M s BYo] Ssgks AT A
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Table 3. Free radical scavenging activity of extracts from Magnoliaceae plants

Free radical scavenging activity (%)

Scientific name Part
100 ug/me 10 ug/mt
L tulipifera Bark 396 7.7
Leaf 357 92
Wood 607 135
M kobus Bark 130 34
Leaf 110 69
Wood 487 129
M randiflora Bark 705 155
Leaf 757 134
Wood 204 64
Flower 544 133
M. sieboldii Bark 204 93
Leaf 130 71
Wood 461 107
M obovata Bark 665 158
Leaf 746 153
Wood 613 176
M denudata Bark 626 160
Leaf 427 115
Wood 438 14.8
Flower 132 92
M liliflora Bark 451 126
Leaf 389 103
Wood 358 108
Flower 448 1.2
M. compressa Bark %4 220
Leaf 93.0 207
Wood 369 121
S chinensis Branch 424 85
Fruit 17 48
S nigra Branch 943 412
K japonica Branch 964 444
Leaf 877 215
Fruit 74 83
a-tocopherol (natural antioxidant) »B.7 3.4
butylated hydroxyanisole (synthetic antioxidant) 969 487
(A% 5, 200009 92 B Qe Aeold  95% olge® FEAY] el GasBAol 2
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