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Abstract

This study was carried out to examine the antioxidative, antimicrobial and nitrite scavenging effects of
various solvent extracts and different solvent fractions from Schizandra chinensis RUPRECHT(Omija) seed.
The results were as follows; The antioxidative activities using lard, soybean oil and linoleic acid were the
highest in methanol, ethanol and methanol extract from omija seed, respectively. The free radical scavenging
activity using DPPH method was the strongest in acetate fraction of methanol extract from seed. The
methanol extract from omija seed had the strongest antimicrobial activities to L. plantarum, B. subtilis, E.
coli and P, citrinum, while ethyl acetate extract had the strongest against S. aureus and S. typhimurium. The
buthanol fraction from methanol extract had the highest antimicrobial activities, followed by B. subtilis, L.
plantarum, E. coli, S. aureus and S. typhimurium. The nitrite scavenging ability was pH dependent, highest
at pH 1.2 and lowest at pH 6.0. The buthanol fraction of methanol extract from omija seed had more
effective nitrite scavenging ability than other fractions of extracts.
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TF¥ Lactobacillus  plantarum(®ECCM  11322),
Bacillus  subtlist KCCM  11314),  Staphylococcus
aureus(KCCM  12103),  Salmonella  typhimurium
(KCCM 11806), Escherichia colilATCC 10536),
Penicillium citrinum(KCCM 11663y AH&-3l9dd.
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Table 1. Extraction yield from Schizandra chinensis RUPRECHT seed by various test solvents

Solvents Water Methanol

Ethanol Ethy] acetate Chloroform

Extraction yield(%) 8.2 6.4

53 12.0 11.7

48X)7t wiok®l AlF Fudel Hrisled 3R wWA|dE
g8 o]E HAFYER FAE FHIA, 2%
glutaraldehyde §-ol A 8te] 4°C, 24|17+ F<t
prefixing A7) ¥, 0.1 M phosphate buffer2. 33] A3
313 1% osmium tetroxide §-94.22 4°Cel|lM 247
%<t post-fixing A1 0.1 M phosphate buffer2 33
AAsget, AT A|BE ethanol(50, 70, 80, 90,
95, 100%yS AHE3le] &P 22 2084 S92 o
£, isoamylacetated] 3EH IAAFSG. L F 4A
AALS AMH-sle] critical point dryer2 AE ¥ ion
coaterS A3l FO 2 coatingA|#  Scanning
Electron Microscope(JSM-5410LV, JEOL, Japanm)Z 15
~20 KvellA 10003} 350002 #4313}

ORI 2HS &8

2% 1mL(l mgel 1mM NaNO, € 2mLE
A7KSET 02N FHA 3oz ubg 2] pHE
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10mLE & F, 37°ColA 1A B3 HhgAlA A2
Uk goig zh 1 mLY 3T o71e 2% A &
o} & SmLE 718 oL, Griess Al 04 mLE 75}
o & EFEAA 1587 PAHAA F 520 nmell M F5F

£ 28l AEse oPHARRE FIIHA.
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SoiY 32 £8S B ethyl acetaed] 23 &
282 120%% 7P} ¥ chloroform % £&2
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Table 2. Comparison of peroxide values in lard substrates
containing seed extracts of Schizandra chinensis
RUPRECHT during storage at 60°C(meq/kg)

Storage time(days)
Solvents 0 3 T
Water 1.239 1091 13.76
Methanol 1.23 8.77 13.43
Ethanol 1.23 9.82 13.83
Ethyl acetate 1.23 14.94 17.32
Chloroform 1.23 11.22 14.05
8-Tocopherol 123 13.84 18.80
Control 1.23 12.46 22.60

YMeans of triplicate measurements

Table 3. Comparison of peroxide values in soybean oil
substrates containing seed extracts of Schizandra
chinensis RUPRECHT during storage at 60°C(meg/kg)

Solvents Storage time(days)
0 8 16
Water L1v 24.88 53.46
Methanol 1.11 23.79 46.71
Ethanol 1.11 15.27 44.58
Ethyl acetate 1.11 28.97 56.89
Chloroform 1.11 28.15 58.40
&-Tocopherol 1.11 32.64 60.12
Control 1.11 30.87 62.98

YMeans of triplicate measurements

3}Ak8lE & methanol $%E->ethanol FEE>% &
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et emat Fx F2EME B} dsded 2
Z ethanol F&F0] 44.58 meqkgS & 714 H}H o]
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Table 4. Comparison of TBA values in linoleic acid
substrates containing seed extracts of Schizandra
chinensis RUPRECHT during storage at 40°C

Table 6. Fraction yield from methanol extract of
Schizandra chinensis RUPRECHT seed by various
solvents

Storage time(days)

Solvents ] 3 n 6
Water 0.119V 0353 0537 1.262
Methanol 0022 0085 0.108  0.065
Ethanol 0023 0146 0.223 0.369
Ethyl acetate 0.036 0.181 0.206 0.298
Chloroform 0004 0.133 0.192 0.157
BHA 0002 0065 0059 0014
8-Tocopherol 0132 0213 0245 0.229
Control 0294  0.569 1474 1.557

YMeans of triplicate measurements

Table 5. Comparison of DPPH free radical scavenging
activities of each solvent extracts from Schizandra
chinensis RUPRECHT seed

Extract concentration(1g/mL) RC,"

Solvents

25 50 100 (pg/ml)
Water 02797 0259 0245 0202 1747
Methanol 0279 0174 0088 0044 332
Ethanol 0279 0247 0224 0124 930

Ethyl acetate 0279 0236 0257 0240 465.0
Chloroform 0279 0217 0207 0233 4650
BHA 0279 0093 0088 0.090 19.8
8-Tocopherol 0279 0.083 0082 0.081 18.7

YAmount required for 50% reduction of DPPH after 30min
DMeans of triplicate measurements

BHA(0.014)}= S35}

Linoleic acidol W& F&E9 3}As} &3+
methanol $2&-E->chloroform 32&E>ethyl acetate %
Esethanol F2-E>8 F2F Soldd

32 48 DPPHYe ©J8t free radical 27 ¥4
£ ulzg A= Table 59 29t

DPPHE 50% $¢A17|=d B8d 3289 37}
ES(RC,)E B4 AFl4 BHAS} S-tocopherole] 742t
19.8 ug/mLe}t 18.7 pg/mLelKE=d Hl# em|AEAt &
2-5o) %zt Wokeh ©F methanol F2-8o] 332ug/
mLeg 7} o] LT ethyl acetates} chloroform
F2E2 465ugmLE A9 BAe] giict

olAbe] ZAAE FY# B ev|x} FAe] Ak}
B4 32& 9181 methanol?} ethanole] E3HA )]
o, E38] methanol FZE¢| oi=] sHakst &3] uhy
AN & 4L Jehlo.

AR wah F24ul9] A3} Rl et &}
oj7} 3l Aoz Y2 9lEH sweet potato®™}
B methanol, A o]¥4 2L diethyl ether, AHS
§-O= B AECNL ethyl acetate 5-0] ©]2H I glo]

Ethyl
Solvents Chloroform tate Buthanol Water
Fraction
yield(%) 482 10.6 15.8 25.5

Table 7. DPPH free radical scavenging activities of
different solvent fraction from methanol extract of
Schizandra chinensis RUPRECHT seed

Extract concentration(jg/mL) RC,,"
0 25 50 100 (ug/mL)

Chloroform 02547 0220 0.186 0.124 377
Ethyl acetate 0254 0.077 0067 0.056 179
Buthanol 0254 0111 0.090 0065 228
Water 0254 0239 0229 0201 2540
BHA 0254 0.093 0088 0.091 19.8
&-Tocopherol 0254 0.083 0.082 0.081 18.7

YAmount required for 50% reduction of DPPH after 30min
DMeans of triplicate measurements

Solvents

ele] SA T det F2EAe] deE ¢ 4 U
32EF /M4 ¥4 ¥ methanol FEES
chloroform, ethyl acetate, buthanol, water S 2 <3}
Y3l 3% $85 AER AH Twble 65 30|
chloroforme] 482%% 7}&A =1 Eo] 25.5%,
buthanol 15.8%, ethyl acetate 10.6% ZolSlc}.

23 free radical &4 ¥4$ W23 A3} Table
73} 7224 ethyl acetate E-&olM DPPHE 50% $H
Al71=d 883 289 A7 FERCHY 179y
mLSZ BHA(19.8 pg/mLy-}  S-tocopherol (18.7 ug/
mL) 2} 3HAks fAde] Z1.2m, buthanol FEIME
228 ugmlLE AAge S Jepdov & FHA
= o] o}F v} deiA ezt FAle ¥
3kl 9l FAkELEAl o] ethyl acetateol] ZF B35
Aoz A

&y 3 O[S SEY Bi5t

F2 folo] w & 2mal FA 28] $F A
£ 23 AAE Table 89 2}

2u)} F2 328 50 gl Hsle s BEE &
gt A 3259 3 Y442 PARFTH L sorbic
acid ®o} L plantarum, B. subtilis, S. typhimurium
D E coli 5o W3l Aol 2AY when s
aureus$} P citrinumel] H3tdE Wit RE FE2E
o] Ayel A AFE R FFo s g7 &
£ JebA:=d L plantarum, B. subtilis, E coli R P
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Table 8. Inhibition of microbial growth by various solvent
extracts from Schizandra chinensis RUPRECHT seed

Clear zone on plate(mm)

Strai i
auns Water Methanol Ethanol Ethyl Sor!nc
acetate  acid

L. plantarum 1150 127 120 125 127

B. subtilis 11.9 14.0 12.6 11.7 13.8
S. aureus 10.4 10.6 10.0 11.6 12.3
S. typhimuriwm 105 111 105 120 113
E. coli 9.1 113 9.7 97 113
P, citrinum 9.0 10.6 9.9 90 138

YMeans of triplicate measurements

Table 9. Inhibition of Microbial growth by different
solvent fractions from methanol extract of Schizandra
chinensis RUPRECHT seed

Clear zone on plate(mm)
Strains i
Chloroform Ethyl Buthanol Water Sor!nc

acetate acid

L. plantarum 12,70 12.5 13.1 84 127
B. subtilis 12.8 13.1 14.2 102 138
S. aureus 12.0 12,5 12.4 0 123
S. typhimurium 11.5 11.7 124 0 11.3
E. coli 12.3 12.3 13.0 98 112
P, citrinum 92 9.8 10.8 119 138

PMeans of triplicate measurements

citrinume methanol %52} clear zonee| 27 12.7
mm, 140mm, 11.3mm, 10.6 mmZ 7} FFPA |
o, S aureusS} S. typhimurium:= ethyl acetate
FEE9 clear zone®] 77t 11.6 mms}t 120 mmE &
W F2EE Fo 71 e Aot sl

202} FA} FEEo] BE AIYH Tl dEld 3
T Aol Yelded &3] B subrilisol W3l 7R
et g AL Jehd3 L plantarum$} S
typhimuriumel| M= o2 A dFEH & H
o5t

o] & W wwrg FEEo| B awens, S
mutans, E coli R S. typhimuriumel] & = HA7}
7V wokeh s, A 5O A BEFEE0
S. mutans, Pseud. aeruginosa, B. subtilis, E. coil 0-
157, S. typhimurium R E. coli*) W3l 733t 3+t
AL Jehiddstr Rusied.

BE Aol Aubdez 733 7 4L e
Y+ methanol F%EFE o]4€3te chloroform, ethyl
acetate, buthanol, water 202 233l FFHL 7
X3} u} Table 99} Rt}

T FYoAN diAHoz 3 Ao HWekeH s
aureusS} S. typhimurium’= A3 37+ A7) vehlx]

PN 2 RN DU DAL A N N 1

Fig. 1. Scanning electron micrographs E. coli(A), B.
subtilis(B) and S. aureus(C) untreated(left) and
treated(right) with buthanol fraction(50 pug/mL) from
methanol extract of Schizandra chinensis RUPRECHT
seed.

3ttt Buthanol ¥¥9 7% L plantarum, B.
subtilis, S. aureus, S. typhimurium R E coli®l A9
clear zone?] *7e] Z+7Zt 13.1mm, 142mm, 124
mm, 124mm ¥ 13.0mmZE sorbic acid 2ot 7%
3t AL MK P citrimumol] i 3
£ 23] 11.9mm® clear zoned FAd 7 %
3l o} FABHEAIQl sorbic acid(13.8 mm)ETt 49
)= el

o] 2} A2 Zudel puthanol o] B. subrilis, L.
mesenteroises, L. plantarum, P. fluorescens, .
cerevisiae R B. aureusol] W& 733t FAlo] it
Baslged £ A Ao gt

27]2} buthanol ¥¥Eol| 23} &2 e W3}
£ AR 8 AF FFS 48217 wiekst i)
mLel| s 2HE S0ug Hrisle] 3A7F w3 F
AARu|A o2 FAN AAE Fig 13 Fo] 2+
o ulsle] 2wzl XHES HesiHS o FAV 4
53, M ERo] F3Fe] M7} HAFHE HefH W
3}E vepide

A B E coil O-157 Tl AMH £ 2528



2o)AFALe] Y284 933

Table 10. Nitrite-scavenging abilities by various solvent
extracts from Schizandra chinensis RUPRECHT seed

Nitrite-scavening abilities(%)
H
P Water Methanol Ethanol Ethyl Chloroform
acetate
12 60.2" 98.6 91.9 559 56.5
3.0 517 94.1 46.0 39 59
6.0 38 213 0 0 0

"Means of triplicate measurements

Table 11. Nitrite-scavenging abilities of various solvent
fractions from methanol extract of Schizandra chinensis
RUPRECHT seed

Nitrite-scavening abilities(%)

H
P Chloroform Ethyl Buthanol Water
acetate
1.2 84.1» 98.4 98.9 574
3.0 35.1 83.5 94.7 40.5
6.0 0 484 61.8 18.6

"Means of triplicate measurements

2§ F Az es 4% 49 237201 H
Bold FA ARl §2He F Kol ‘421]%‘:}-1—
rusglxn, A FOL ¥z F FEES
enteritidisoll. A3} & o A7} PEH2 ﬁ%-—h-
7} AdHA HERGT Baslged £ Az AF
7] QF A} o] enjzl EHE o3 vjYES
AEH gl M Eabe] o] fFol TA A
22 3 ZHdela Az

OFElMH s

g 4olE 2% on|zl £ F2ES pH 12,
pH 3.0 3 pH 6.051A HhAIA ol Eoie s =
AMgF ZA3}= Table 1054 7},

uhg 4<fo] pH 129 Wit EE 328 oAb
d& 56% ol EHAZH 4 AN methanolT
ethanol $2-8¢] 24z}t 98.6%%t 91.9%%) 71 ¥ ¥
#%S Jelisiet. pH 3.0Y A% methanol F&-8¢}
94.1%2 7} ¥ o ez B 22E(51.7%)
>ethanol 2%-E-(46.0%)>chloroform  F2E(59%)>
ethyl acetate FEE(3.9%) £t} pH 6.00M =
methanol 253 & F2E4AMT 247 21.3%9)
3.8%2 o}AAlY Hallse] vehgch

Methanol $+&-89°] & F2ERH 2E pHelA
obalAte AAzNge] Eghon] pH W] ok 7+ &
o F2Ee] ofAlard AR A vixdt A¥
22 W] pHet FARE pH 1.29) pH 3.091A4 o}A
Ared A7EHRe] ko) pH 6.001AE HE gAY

u-- A e u 5@ A=A F2E3 3
OB H2F FEHET o FLES oA &
Axgol|M pH &AM o] w4 A pWl F&4F of
A A%l Foe Bael AAHE Aol

oAt 2 ol FIL wb-Ede AJE WA
nitrosamine>- 73AMY 271 53] MY FE Hue
pH 27N folspd A= ug B A7 e} 3
o] 2m|AEA}Le] methanol F&E-o] FAA A8}l
A olAANYd E5e] AdE AR o] ERe| $u
oA nitrosamine®] 4] Aol 7|esle)e} My},

bl E#lsol 73 8 methanol FE5E
Table 113} %— 4|8 o] g3l FXg FYEQ o}
Ay A% o 3.

uhg- pH7E 1.2 dof9) opalabd #8%5 buthanol
F2-E(98.9%)>ethyl acetate F-2-2-(98. 4%)>chloroform
F2EB4.1%)>water FEE(574%) £28 FE3
I pH 3.00M= 22 73]t pH 60014
chloroform £8E2 A3 oldAd S ¥4 4 g
21} buthanol, ethyl acetate, water ¥¥E-2 7tz
61.8%, 484%, 18.6% A 4 91%lv}. Buthanol
F¥Eo] ZE pH ¥4 & pH 1.2, pH 30 ¥ pH
6.0»1]A1 98.9%, 94.7%, 61.8%= opPAAM Ease] 7}

2 & el

7J @2 zte) 4uf F2E<l 9lolA ethyl ether?}
ethyl acetate E A ¥} F9) 7é‘§1} vetg &
E9 ethyl acetate ¥ Eo] 71 F oHAlY &A
+& Vepigit Rasigied £ °ﬂ:?°ﬂ A3 2
v)z} Falol| FHE oA S BN £ ol &
A= o Aoz P4,

olg} ko] Ak gl Aol ¥ f7]E F
25 g EYBo| & HYoF ofAAY AARE
o] A Jebdet weld xRt Falo {740 &
e Ak, FFA 2=l ofAA &AM
o] ZA A3 A2 wAHYS.

2 ¢

202} FAbe) kA 4 B3 BYES ¥
AbBl | A, obAARd ATl WEle] Helst A
3} 92 2o

E2)¢} linoleic acidell W& ¥ALs}E-2- ¢ mA}FE 3}
2] methanol $&E-o], 5+ ethanol F2Eo] 7}
A ZAAA 0190 free radical 27 AJ-2 methanol
29 ethyl acetate ¥ol|A DPPH free radical 4
A FAe] 71 Fch
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2012} FA} 32 48 3F Eal= L planterum,
B. subtilis, E. coli, P citrinium= methanol FZ%9],
S. aureus®} S. typhimuriume ethyl acetate 3552
B}E B4 M FHo AuHoE F gAe] 8
methanol F&E-& FY3loq HFHPL HEL ul,
buthanol ¥#E°] L planterum, B. subtilis, S.
aureus, S. typhimurium R E. colid|X 3 BAe] 7}
A 7rslsdet.

obdAtg A FEib= whE pHl ¥E54F 58
©m] methanol F2E-2] buthanol £3o] & F2F
I FHE FAM A & oMEAN s Ve
Wi
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