KOREAN J. FOOD SCI. TECHNOL. Vol. 33, No. 3, pp. 389~394 (2001)

KOREAN JOURNAL OF

SIFAZ BN

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

QOX2FE SZEN 2Fe 22| H vl
olFd - Blgit - R
Faojstm AP, <AFlHEIAY AFTAS

Isolation of Antimicrobial Substance from Schizandra chinensis
Baillon and Antimicrobial Effect

Ju-Yeun Lee, Young-Kyoo Min and Hee-Yun Kim*
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In order to isolate antimicrobial substances from Schizandra chinensis, the dried fruits were extracted with the
methanol and the extract showed a strong antimicrobial activity. Also, the methanol exract was further fractionated
with hexane, dichloromethane, ethylacetate and buthanol. The ethyl acetate-soluble fraction showed the strongest
antimicrobial activity. These fraction were further separated by using various chromatographic methods including
thin layer chromatography, silicagel open column chromatography and prep. HPLC. A major component S-EA-5-
T1 and S-EA-5-T3 from the ethyl acetate fraction, which showed a strong antimicrobial activity was identified by
Mass and NMR spectrometry. Two compounds were isolated and identified as trimethylcitrate and the essential oil
of Schizandra chinensis and was estimated as gomisin C, respectively. The growth of S. typhimurium was also inhib-
ited about 1.65 to 2.86 log cycle in minced pork by the addition 1% of Schizandra chinensis extract for 12 days at
4°C. These results suggested that these compounds have a strong potential as a natual food preservatives.
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2 gomisin A, B, C, F, G% deoxyschizandrin, schizandrin,
wuweizisu A, B, C, angeloylgomisin H, Q, tigloylgomisin H,
benzoylgomisin H & ## lsts 77t F2 o]FoiH
@B 870 2 citric acid, malic acid, succinic acid7b B
IAEROH B 47E570] FEAG AH AEo] BlEE #o)
0@, B dtes AAEERY REgYERS 26 34
oA enjzle] RESA RS B, GAE o] RS
RE2AMY B8 /i5Ae AEIA 4

Mz o 4

yER=E
B Aol AR-3F v RN (Schizandra chinensis B.)ye A<

AN TRt FT F sl 24 ARR

ALg-3k3 Tt

Alet & 717]

F2o| AR8E AR dH-S, column chromatography-&
silicagel> Kiesel gel 60(70~230 mesh, Merk)S AR,
TLC platew= precoated® Kiesel gel 60 F,,,& AME-3FSITH
HPLC= Waters Co. #|&{Waters 510 Solvent delivery sys-
tem, M-486 Tunable Absorbance detector)2 A5},
column2 pBondapak(Waters. Co. USA 4.6X150 mm, 5pum
2} 100X250 mm, 10pum, C)& AT 3, Prep-
HPLC:= Waters Delta Prep 4000(Waters. Co. USA)S A}&-
3t em, NMRES JNMLA400 spectrometer(600 MHz,
JEOL Co., Japan)E, Mass Spectrometer= JEOL AXS505WA
(JEOL Co., Japan)E A3}

AEEF A x|

Gt Ad Aol AN FF= Micrococcus luteus ATCC
19113, Bacillus cereus ATCC 14893, Bacillus subtilis ATCC
6633, Listeria monocytogenes ATCC 19184, Pseudomonas
aeruginosa ATCC 9027, Salmonella typhimurium ATCC
14028, Escherichia coli ATCC 27662, Candida albicans
ATCC 10231, Saccharomyces cerevisiae ATCC 97632 =HR.
Aol £ ot 33 AhuiFate] AMg-sIAoH, wix=
Nutrient agar, Brain Heart Infusion agar®} YM agar WA &

AFaSTt,

2vA} 2kgS 612 methanol® 244704 33] wbE 2z
& F 35°CoA AYEE3t methanol FEES AU
Methanol F2E-S £7F5o] HEAIZ] & n-hexane, dichlo-
romethane, ethyl acetate, butanol2 S/dol] wle} =317 o2
SriwgS AAsIH ey 7zt &u FEEF HEFFHow
watergS 3, F55I9t). AolR 7 EEEELS membrane
filler(Watman, No. 2)2 "]l &9 HAMo| ALg-3}
Ak

ey Ay

evAFEEEY] 448 7ML paper disk agar diffusion

HO0)| M} APE 359 slamZHE 74 55 28F0|
A Hal a3k 50mL Nutrient broth(Difco) SH]x]ol]
Folo] AFE 37°C, ARE 30°C Water bathol|A] 24A]7Hs
oF Mujek k. w57k widd ASUAE Gram ¥4
S Nutrient agar(Difco), Gram 442 Brain Heart
Infusion agar(Difco), £ YM agar(Difco) ¥1%| 500 mLoll
ztz} E3kaldet. o E3Hl-S petri dish(87X 15 mm)o 8 mL
A Ho HAAE THEo] FFEAH AP plaes THEN
o} ey Feldde ¢8] daE 8 mm paper disc(3AY
2474744 Toyo Roshi Kaisha, Ltd)E 2 ¥E plate TH |
of e FH4EAHS IS ZA Fhe AIE-EDE 30uL
BAA AEE 37°C, &% 30°C incubatoroll A 24~48A)
7k FoF mjet & disk 9] AEAHE WFTE AT

mEM S0 Ei|

12 84 Za43 33 F3E84ES JER ethyl
acetate-8o]] i3] chloroform-methanols 15 302 silicagel
column chromatographyE S} T} silicagel 60°] F3Z1E
column®] methanol®] FXE& ¥ 7} (chloroform : methanol
=100:0, 90:10, 80:20822 stepwise elution) =3} &
Z9q9 S wet 1Ule e B3 o g
4L A A dEdE Ve fractiond THA
chloroform : methanol(30 : 1)& Z7/N&ul2 3l 22} silicagel
column chromatographyS 3d3ste] 7719 3oz Jrg).
o] & dgAo] A Vet B3 THA] silica coated
TLCE ARE-3}] (hexane : ethyl acetate =50 : 50) 47112] RO
Z ZEstaer olF RAZE 03099 05939 E48E s-
EA-5-T13} S-EA-5-T3& AUt

o 4]E F3

A ZF AufUTE B cereus ATCC 14893, B. subtilis
ATCC 6633, P aeruginosa ATCC 9027, S. typhimurium
ATCC 14028, E. coli ATCC 276625 2.714} methanol &

Schizandra chinensis B.

extracted with MeOH (reflux 3 times)
95% MeOH extract (148.16g)

suspended in HXO
Hexane : H:O (1'1)

| l

Hexane layer (36.8g) H:O layer
‘ Dichloromethane : HO (1:1)

Dichloromethane layer (2.79g) H20 layer

‘ Ethyl acetate : HoO(1:1)

[ ]

Ethyl acetate layer (1.82g) HzO layer

J Butanol : H0(1:1)
] |

Butanol layer (10.07g) H0 layer (76.57g)

Fig. 1. Fractionation procedure for the methanolic extract of
Schizandra chinensis B
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Table 1. Antimicrobial activity of Schizandra chinensis fractions against some pathogenic microoganism

Solvent fraction Diameter of clear zone(mm)

Test microorganism n-Hexane Dichloromethane Ethyl acetate Buthanol Water
Bacillus subtilis b 8 15 - -
Micrococcus luteus - 9 20 - -

Listeria monocytogenes - +7 + - -
Escherichia coli - + 8 - -
Salmonella typhimurium - 8 13 - -
Saccharomyces cerevisiae - - - - -
Pseudomonas aeruginosa - 9 16 - -

Dnot detected ‘ ' ' 4

Pless than 8 mm

B 1%E A7 TSBol| HEste] 12417 wigsh & At 9] pHZ 703 BAT & d3@8@4< FAsUT. v

2 243l AFrY 42 AEE 01% peptone £ 2} 2229 8742 paper disk agar diffusion o] we}

o2 343 T pour plate method®™Z TSAS HEFst 24 AggFo] e clear zone?] BAHFTE #HAT A=
A ZE wjeket 3 ZA4E colonyTE &4 Table 29+ Zth Methanol ?F%%E n-hexane, dichlo-
romethane, ethyl acetate, buthanol 3 waters = Q—HH-‘:#@TS‘}

MEREMH o] do HIES leleZdle] £u)S 9Hs] U7 &

ouAF FEEol A& AR viAE 2AE A8 methanole] 30 mg/mLe] FEZ X0 30 ul® HFHNUCH 2

317) $lsle] Ealsol 24x17F wiRA ) S, nphimuriums 10% = ethyl acetate F-BE)A thzTol vls] Fale ASYA

mL AEE AfFoZ QHAZ o PR FEE 1%, #-2 Jelgr}l. Dichloromethane 8 &M% ef7ke] &

3%, 5%5 A7 F7vste] AT F 4ColM 12947 AAst #F#o] UERtOL} n-hexanes} water ¥EEE Pl

WA 3Y Mo E AF5E £793 pour plate method®
2 tiETek vt
dnt o D3

580 BREN 24

FEHFE BE Pl 2ol 8] GBol B 4
AN FGAEA e 5RES AT FEBIS 7
N Sk FEAES FEES) A9 F2E pH/
30-107 F5A Uil i), 2 35 e 325
7t 27) pHel 98 vehbe 22 WA 98 5%

Table 2. Antimicrobial activity of the subfractions from ethyl
acetate fraction

Bacteria Diameter of clear zone(mm)
. Micrococcus Salmonella Pseudomonas
Subfractions luteus typhimurium aeruginosa
1 D - -
2 - - .
3 . . -
4 - - .
5 17 11 21
6 12 + 19
7 15 + +
8 + - +
9 - . -
10 - - -
11 - - -

Dnot detected
Dless than 8 mm

Aa) R 29t

SnEEde Bl ¥ 7=&H

2omz}te] methanol FEEEHE 7z} SwiE=E A £
sto] Beldt A3 F3h daEgdS el ethyl acetated®
30 =¥ silicagel column chromatography®} prep. HPLC
olg sl BFAL HOl subfractiond AES Fig. 29 2

w2, AAst &5 e S-EA-5-TIF S-EA-5-T3E
AArt.

Compound S-EA-5-T12 #de] oy Ed= UVv1s1b1e
spectruml A H ) Fu Z7b 320 nmell A FEEH AT

3o
=

=
=
°|

EtOAc fraction{41g)

Silicagel column chromatography

CHCl © MeOH = 0 : 1
| ] l o

facl 2 3 4 5 6 7 8 9 1 1

G6) G2 6D @D 12 @) GO 4l 26 ¢ 02

silicagel column chromatography

CHLClL; : HeOH = 30 : 1
2nd frac.l 2 3 4 5 6 7
29 08 (02 0.3) 09 (02 (0D
silicagel column chromatography
CHClz : HeOH = 30 : 1
I
3rd frac. 1 2 3 4
(Oil) 0.3) (0‘.2) oD
S-EA-5-T1 S-EA-5-T3

Fig. 2. Isolation of ethyl acetate fraction from Schizandra
chinensis B
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Fig. 3. '"H-NMR spectrum of compound S-EA-5-T1
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Fig. 4. ®C-NMR spectrum of compound S-EA-5-T1

NMR spectrum®| A= Fig. 33 22™ §2.61(2H, d, H-a),
82.67(2H, d, H-b), 63.38(1H, m, H-c), 83.68(3H, m, H-d),
83.76(3H, m, H-e)°1A protono] #HZE Y owy, PC-NMR
specrtum?] Z 3 44ppm(s. C1), 49ppm(s. C2), 52 ppmf(s.
C3), S2ppm(s. C4), 53ppm(s. C5), 75ppm(s. C6), 172
ppm(s. C7), 175 ppm(s. C8), 176 ppm(s. C9)IA 97)¢] &
4 peak’t FEEFHR W (Fig. 4), MS spectums #4324
= Fig. 59 729ttt = vlell DEPT(distorsionless enhance-
ment by polarizaion transfer) 135914 75 ppm(C6)2] peak’}
yelhiA] gomg ¢ ehv) 43 #3298 & £ ey
Cl} C7t &9 peak® A UePdo=A o] F das
methylene B-49-& & 5 AUt ool AR o] 3PE
& ovrle] AHAAER citrated] methyl7} 37] XEE tri-
methylcitrate® 78810, 1 72 Fig. 100 YERAI

Compound S-EA-5-T3= v[3le] QYA EZE UV-visi-
ble spectrum®] A3} 360 nmollA HNEF =zt B2
. 'H-NMR spectum #4723 134(3H, s, -HO-C-CH,),
3.67(6H, s, -OCH,;X2), 451(3H, s, -OCH,), 4.86(6H, s,
-OCH,;X2), 541(3H, s, -OCH,), 6.10(1H, s, aromatic CH),
7.40(1H, s, aromatic CH)®) chemical shiftS WERI ST
(Fig. 6), BC-NMR spectrum®] A3} 30719 &4 peak’} &
SHATFig. 7). wWeEbA o] SjHEL Ikeya TP & T
°] B33 gomisin CE2 FAHHYLH ©lE datas} W5 &

At

- @

Fig. 5. Mass spectrum of compound S-EA-5-T1
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Fig. 6. '"H-NMR spectrum of compound S-EA-5-T3
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o} T vlel B cereus ATCC 14893, B. subtilis
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7} F3o] #AFQoM, 53] B. subtilis ATCC 66339} S.
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Fig. 7. “*C-NMR spectrum of compound S-EA-5-T3
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Fig. 8. Structure of trimethylcitrate

o713 Y= tRAR] ATEFA S typhimuriumsS S
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Table 3. Antimicrobial effect of Schizandra chinensis extract on
pathogenic microorganism for 12 hours at 35°C
(log No. CFU/mL)

Test Incubation Sch?zancl'ra

microorganism time (hrs) Control chinensis

extract 1%

Bacillus cereus 0 4.68+0.03* 4.68+0.21

ATCC 14893 12 8.97+0.05 6.95+0.11
2.82)

Bacillus subtilis 0 4.96+0.03 4.89+0.09

ATCC 6633 12 8.76x0.09 3.56+0.13
4.79)

b jf%;’g;’;“s 0 4724003 4.87+0.19

ATCC 9027 12 9.56+0.13 6.97+0.15
242)

fy‘;f;’%ﬁfﬁm 0 5.01%0.16 4.98+0.01

ATCC 14028 12 9.05+0.09 4.43+0.12
(4.63)

Escherichia coli 0 4.95+0.10 4.86+0.17

ATCC 27662 12 9.97+0.08 7.02+0.13
(2.68)

() log reduction
*MeantStandard deviation(n=3)

Table 4. Preservative effect of Schizandra chinensis extract on
the minced meat artificially contaminated with Salmonella
typhimurium during storage at 4°C (log No. CFU/mL)

Incubation

time(days) Control 1% 3% 5%
0 558:003* 563:005 5.09+0.05 5.01x0.04
3 5.82+001 5-(()(5).‘—;01503 4-?]933-)09 4.283(;.)05
6 5.93+0.05 4'?%(;-) 13 4’2?3%')13 3.8(433(;.;)7
9 6.57+0.02 4~ZZ§%501 4‘?3,*1%05 3.2333.)17
12 6.080.00 4~‘(*16§g-)03 3%?1;;) 17 3.2_;(;,)09

( ) log reduction, *Mean tandard deviation(n=3)

e AES] §3ted AEFERZLE S st 2 2Ax
Salmonella typhimurium®] 3] TAA = 2Fol| dAdn=
FE2AM9] o] 87 AMABATH

Ao
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